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Abstract: Under the trend where manufacturing companies are increasingly pursuing green 

development and achieving sustainable transformation, medical device manufacturing 

companies, as essential enterprises with high pollution and closely related to public health, 

have gradually become the focus of attention. Improving the sustainable development 

performance of these enterprises will have a significant positive effect on improving people's 

well-being and protecting the regional environment. This study takes medical device 

manufacturing enterprises in Henan Province, China, as the research object. A total of 283 

valid responses were collected through questionnaire surveys and using PLS-SEM empirical 

analysis methods to verify the framework of the impact of corporate sustainability cognition 

on sustainable performance through green innovation. The empirical analysis results prove 

that corporate environmental consciousness and corporate social responsibility directly or 

indirectly affect the three dimensions of sustainable performance. And green innovation plays 

a mediating role among them. The conclusion of this study points out that managers of 

medical device manufacturing companies should pay attention to the cultivation of corporate 

sustainability awareness. By enhancing corporate top-down social responsibility and 

environmental awareness, promoting green innovation capability in the production process 

of enterprise products, and improving enterprise sustainable performance, the realization of 

regional sustainable development goals can be accelerated. 

Keywords: medical device manufacturing enterprises, corporate social responsibility, 

corporate environmental consciousness, green innovation, sustainable performance 

1. Introduction 

The traditional production method with the pursuit of economic goals as the first priority has led to 

various problems, including ecological damage, resource waste, and issues with product quality. 

These problems have caused irreversible negative impacts on human health, social operations, and 

other aspects and have greatly hindered the realization of the United Nations Sustainable 

Development Goals. To change the current situation, businesses must aim for "sustainable 

transformation" [1-2].  

As highly polluting enterprises that are closely related to people's health, medical device 

manufacturing companies not only have a profound impact on public welfare but also play a 

significant role in regional environmental problems [3-4]. Especially since COVID-19, the demand 
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for medical devices has increased significantly [5]. The manufacturing process of disposable medical 

consumables inevitably produces a large amount of waste and resource consumption, which greatly 

damages the ecological environment. In addition, counterfeit and shoddy medical device products on 

the market also directly harm public health. Therefore, the sustainable development of medical device 

companies is closely related to the realization of the United Nations Sustainable Development Goals. 

However, as the manufacturing industry is closely related to public health, academic circles have 

not fully discussed the sustainable development of medical device manufacturing companies. 

Research mainly focuses on modifying existing medical devices to minimize environmental damage. 

There are also significant gaps in research on the internal sustainability transformation within medical 

device enterprises. Therefore, this study will conduct an empirical analysis to explore the relationship 

and influence path between the sustainable awareness of medical device companies, green innovation, 

and sustainability performance, aiming to provide theoretical support and suggestions for managers 

of medical device companies. Additionally, this study introduces the concept of "Corporate 

Sustainability Awareness," which refers to an enterprise's cognition and awareness in pursuing 

sustainable development. This word includes a company's understanding of social responsibility and 

environmental protection, combining corporate social responsibility and environmental awareness 

two dimensions to explore the impact on corporate sustainability performance. 

2. Literature Review and hypothesis development 

2.1. Corporate Sustainable Performance 

According to the triple bottom line (TBL) theory proposed by Elkington [6]. If an enterprise wants to 

achieve sustainable development, it should adhere to the triple bottom line of economy, society, and 

environment. Regarding the measurement of corporate sustainable performance, based on the TBL 

theory, many scholars measure corporate sustainable performance from three dimensions: economic, 

social, and environmental. For example, the study of Shahzad et al. [7] measured sustainability 

performance in three dimensions: economic sustainability, environmental sustainability, and social 

sustainability. In the study of Zaid et al. [8], sustainable development performance is also divided 

into economic performance, social performance, and environmental performance according to the 

TBL theory. 

For medical device companies to achieve sustainable development, this study will also conduct a 

comprehensive assessment of the sustainable development performance of medical device companies 

from three aspects based on the TBL theory: economic development, social development, and 

environmental development. 

2.2. Corporate Sustainability Awareness 

2.2.1. Corporate Environmental Consciousness 

Company management with high environmental awareness will be more proactive in dealing with 

issues such as waste emissions, energy consumption, and green production to promote corporate 

sustainability performance [9]. Existing research has also proven that corporate environmental 

consciousness positively impacts the promotion of corporate development. Research by Khan et al. 

[10] pointed out that a company's environmental awareness can improve the company's reputation 

and performance to benefit the company. The study of Tan et al. [11] also stated that a CEC can 

greatly affect the company's environmental performance, financial benefits, and sustainable 

competitive advantage, contributing to sustainable development. 

This study believes medical device manufacturing companies with high corporate environmental 

consciousness can improve their operational and production processes and enhance sustainable 
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performance. Based on this, this study proposes the following hypotheses about medical device 

manufacturers: 

H1a: The CEC has a significant positive impact on the company's environmental development.  

H1b: The CEC has a significant positive impact on the social development of the company. 

H1c: The CEC has a significant positive impact on the economic development of the company. 

2.2.2. Corporate Social Responsibility 

The importance of corporate social responsibility(CSR) has been widely discussed. CSR is often 

associated with content related to corporate sustainability. A large number of academic studies have 

proven the close relationship between CSR and sustainable development performance. The study by 

Malik et al. [12] pointed out that CSR has a positive and significant impact on sustainable 

performance. Similarly, Khan and Ghouri [13] stated through an examination of the tourism sector 

that CSR positively impacts the sustainable performance of organizations. 

As the sample enterprise in this study, medical device companies improve their social 

responsibilities, truly consider the needs of stakeholders, establish a corporate culture of green 

production, and conduct business with integrity. This will not only allow patients to use safe, effective, 

and eco-friendly medical device products but also enhance public welfare and environmental 

protection. This effort significantly improves the company's reputation and commercial image value, 

ultimately improving sustainable development performance. Based on the above content, this study 

proposes the following hypotheses about medical device manufacturers: 

H2a: CSR has a significant positive impact on the environmental development 

H2b: CSR has a significant positive impact on social development. 

H2c: CSR has a significant positive effect on economic development. 

2.3. Green Innovation 

Green innovation(GI) is a green improvement and extension of traditional innovation. It is also 

regarded as one of the most important forces for achieving a win-win situation for economic growth 

and environmental protection [14]. The impact of green innovation on corporate sustainable 

development performance is self-evident. A large number of studies have proven that green 

innovation can play a significant positive role in different dimensions of an enterprise's sustainable 

development performance [15-17]. Therefore, this study believes that improving medical device 

manufacturing companies' products in an environmentally friendly manner is an essential approach 

to enhancing the sustainable development performance of the enterprise. 

In addition, there is also a close relationship between corporate sustainability awareness and 

corporate green innovation. Hao and He [18] mentioned through research on Chinese enterprises that 

corporate social responsibility has a significant role in promoting green innovation. Similarly, 

research by Pola et al. [19] pointed out that environmental awareness stimulates enterprises' interest 

in green innovation and promotes enterprises' green innovation level. Based on the above review, this 

study believes that green innovation plays a mediating role between corporate sustainability cognition 

and corporate sustainable performance. This study proposes the following hypotheses about medical 

device manufacturers: 

H3: The CEC of medical device companies can significantly positively influence GI. 

H4: The CSR of medical device companies can significantly positively influence GI. 

H5a: GI has a significantly positive effect on environmental development. 

H5b: GI has a significantly positive effect on social development. 

H5c: GI has a significantly positive impact on economic development. 

H6a: GI serves as a mediator between CEC and environmental development. 
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H6b: GI serves as a mediator between CEC and social development. 

H6c: GI serves as a mediator between CEC and economic development. 

H7a: GI acts as a mediator between CSR and environmental development. 

H7b: GI serves as a mediator between CSR and social development. 

H7c: GI serves as a mediator between CSR and economic development. 

2.4. conceptual model 

Based on the above literature review, this study proposes the following research framework: 

 

Figure 1: The Research Framework  

Source: Formulated based on authors' review of literature 

3. Methodology 

This study used a purposive sampling technique to conduct both online and offline questionnaire 

surveys among managerial staff at the grassroots, middle, and senior levels of medical device 

enterprises in Henan Province, China. Online questionnaires were distributed through the 

Questionnaire Star platform. Paper questionnaires were completed at participants' workplaces and 

other designated locations. A total of 283 valid responses were collected. This study also conducted 

a pilot test, with Cronbach's Alpha and CR values for all items being above 0.7. 

This study used the PLS-SEM analysis method to analyze the data and examine the relationship 

among variables. The questionnaire was divided into six sections, and measurement scales for all 

variables were adopted from mature scales developed by authors in previous studies. Likert seven-

point scale was used for measurement, and all scale sources are described in Table 1. 

Table 1: Sources of Adopted Items. 

Constructs Sources 

Corporate Environmental Consciousness [20] 

Corporate Social Responsibility [20] 

Green Innovation [21] 

Environmental Development [22] 

Social Development [22] 

Economic Development [22] 

(Source: Author)  
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4. Findings 

Table 2: Results of reliability analysis. 

Constructs Cronbach's 

alpha 

Composite 

reliability 

Average variance 

extracted 

Corporate Environmental Consciousness(CEC) 0.889 0.892 0.751 

Corporate Social Responsibility(CSR) 0.907 0.908 0.730 

Green Innovation(GI) 0.924 0.930 0.610 

Social Development(SD) 0.902 0.906 0.674 

Economic Development(ECD) 0.903 0.925 0.725 

Environmental Development(END) 0.929 0.906 0.674 

(Source: Author) 

4.1. Path analysis and hypotheses testing 

Table 3: Path analysis result. 

Path Hypothesis T statistic P Result 

CEC -> END H1a 2.969 0.003 Supported 

CEC -> SD H1b 3.001 0.003 Supported 

CEC -> ECD H1c 1.354 0.176 Not Supported 

CSR -> END H2a 3.805 0.000 Supported 

CSR -> SD H2b 4.884 0.000 Supported 

CSR -> ECD H2c 4.588 0.000 Supported 

CEC -> GI H3 7.079 0.000 Supported 

CSR -> GI H4 5.740 0.000 Supported 

GI -> END H5a 8.558 0.000 Supported 

GI -> SD H5b 6.634 0.000 Supported 

GI -> ECD H5c 7.079 0.000 Supported 

(Source: Author) 

4.2. Mediation effect test  

Using bootstrapping with 5000 samples, observe whether the 95% confidence interval of the 

mediating effect contains 0. The results are shown in Table 4: 

Table 4: Mediation effect test. 

Path Hypothesis T statistic P 2.5% 97.5% Result 

CEC -> GI -> 

END 
H6a 5.256 0.000 0.101 0.215 Supported 

CEC -> GI -> SD H6b 4.584 0.000 0.096 0.221 Supported 

CEC -> GI -> 

ECD 
H6c 4.702 0.000 0.086 0.207 Supported 

CSR -> GI -> 

END 
H7a 5.314 0.000 0.088 0.189 Supported 

CSR -> GI -> SD H7b 4.800 0.000 0.084 0.192 Supported 

CSR -> GI -> 

ECD 
H7c 4.815 0.000 0.077 0.180 Supported 

(Source: Author) 
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4.3. Discuss 

Through the above data analysis results, it can be seen that most of the hypotheses have been verified. 

Empirical results prove that the sustainability awareness of medical device companies can directly or 

indirectly positively affect multiple dimensions of the company's sustainability performance. The H1c 

hypothesis has not been verified, which indicates the positive effect of environmental consciousness 

of medical device enterprises on economic sustainability was not significant. However, 

environmental awareness of medical device enterprises can influence economic sustainability through 

green innovation. 

The reason for this may be that environmental awareness possessed by enterprises typically 

requires some practical experience to yield significant economic benefits in business operations and 

strategies. Chinese medical device enterprises face various constraints from external environmental 

factors in their operations, such as severe homogeneous competition and weak R&D capabilities [23]. 

Transitioning from having good environmental awareness to realizing economic benefits may require 

a specific time frame and overcoming some barriers. However, having a strong environmental 

awareness in medical device enterprises can promote the development of green technologies and eco-

friendly products during production, leading to reduced resource consumption and ultimately 

lowering production costs. Additionally, environmentally friendly and safe medical device products 

are more likely to attract consumer attention, thus enhancing the enterprise's competitiveness in the 

market. Therefore, high environmental awareness in enterprises can indirectly impact the 

improvement of economic sustainability performance. 

5. Conclusion 

Medical device manufacturing enterprises are closely related to achieving SDG3 and SDG12 by 

enhancing sustainable awareness and promoting green innovation, ultimately realizing sustainable 

development. This research draws the following main conclusions through empirical analysis: the 

sustainability awareness of companies regarding social responsibility and environmental protection 

is crucial for enhancing sustainable performance and achieving sustainable development. Having a 

high level of sustainability awareness can directly and indirectly influence the three dimensions of 

sustainable performance. 

As a highly polluting medical device manufacturing industry closely related to public health. The 

findings of this study emphasize the importance of fulfilling social responsibility, protecting the 

environment, and integrating green innovation into the production process. These factors all 

positively impact the sustainable development performance of enterprises. This research provides 

valuable insights for managers of medical device enterprises, encouraging them to prioritize corporate 

responsibility and awareness cultivation in their operations. Additionally, it offers policymakers a 

reference point, suggesting that governments should intensify training and dissemination of 

knowledge related to corporate sustainable development, enhancing corporate social responsibility 

and environmental awareness. All of these behaviors contribute to the early achievement of regional 

sustainable development goals. 

5.1. Suggestion for Future Research 

The sample region of this study, Henan Province, China, is a relatively economically developed area. 

Future research could focus on economically disadvantaged regions to compare the relationship 

between sustainable awareness and the sustainability performance of medical manufacturing 

enterprises across different cities and regions. Additionally, qualitative research methods could be 

employed in the future to delve deeper into the mechanism of influence between sustainable 

awareness and sustainability, thus enhancing the scope and depth of research in this relevant field. 

Proceedings of the 2nd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/86/20240923

202



References 

[1] Hussain, S., & Jahanzaib, M. (2018). Sustainable manufacturing–An overview and a conceptual framework for 

continuous transformation and competitiveness. Advances in Production Engineering & Management, 13(3), 237-

253. 

[2] Muja, N., H. Appelbaum, S., Walker, T., Ramadan, S., & Sodeyi, T. (2014). Sustainability and organizational 

transformation: putting the cart before the horse?(part one). Industrial and Commercial Training, 46(5), 249-256. 

[3] Montesinos, L., Checa Rifá, P., Rifá Fabregat, M., Maldonado-Romo, J., Capacci, S., Maccaro, A., & Piaggio, D. 

(2024). Sustainability across the Medical Device Lifecycle: A Scoping Review. Sustainability, 16(4), 1433. 

[4] Sousa, A. C., Veiga, A., Maurício, A. C., Lopes, M. A., Santos, J. D., & Neto, B. (2021). Assessment of the 

environmental impacts of medical devices: a review. Environment, Development and Sustainability, 23, 9641-9666. 

[5] Goda, I., Nachtane, M., Qureshi, Y., Benyahia, H., & Tarfaoui, M. (2022). COVID-19: Current challenges 

regarding medical healthcare supplies and their implications on the global additive manufacturing industry. 

Proceedings of the Institution of Mechanical Engineers, Part H: Journal of Engineering in Medicine, 236(5), 613-

627. 

[6] Elkington, J. (1998). Partnerships from cannibals with forks: The triple bottom line of 21st‐century business. 

Environmental quality management, 8(1), 37-51. 

[7] Shahzad, M., Qu, Y., Zafar, A. U., Rehman, S. U., & Islam, T. (2020). Exploring the influence of knowledge 

management process on corporate sustainable performance through green innovation. Journal of Knowledge 

Management, 24(9), 2079-2106. 

[8] Zaid, A. A., Jaaron, A. A., & Bon, A. T. (2018). The impact of green human resource management and green supply 

chain management practices on sustainable performance: An empirical study. Journal of cleaner production, 204, 

965-979. 

[9] Qu, Y., Liu, Y., Nayak, R. R., & Li, M. (2015). Sustainable development of eco-industrial parks in China: effects of 

managers' environmental awareness on the relationships between practice and performance. Journal of Cleaner 

Production, 87, 328-338. 

[10] Khan, S. A. R., Yu, Z., & Umar, M. (2021). How environmental awareness and corporate social responsibility 

practices benefit the enterprise? An empirical study in the context of emerging economy. Management of 

Environmental Quality: An International Journal, 32(5), 863-885. 

[11] Tan, K., Siddik, A. B., Sobhani, F. A., Hamayun, M., & Masukujjaman, M. (2022). Do environmental strategy and 

awareness improve firms' environmental and financial performance? The role of competitive advantage. 

Sustainability, 14(17), 10600. 

[12] Malik, S. Y., Hayat Mughal, Y., Azam, T., Cao, Y., Wan, Z., Zhu, H., & Thurasamy, R. (2021). Corporate social 

responsibility, green human resources management, and sustainable performance: is organizational citizenship 

behavior towards environment the missing link?. Sustainability, 13(3), 1044. 

[13] Khan, M., & Ghouri, A. M. (2022). Corporate social responsibility, sustainability governance and sustainable 

performance: A preliminary insight. Asian Academy of Management Journal, 27(1), 1-28. 

[14] Calza, F., Parmentola, A., & Tutore, I. (2017). Types of green innovations: Ways of implementation in a non-green 

industry. Sustainability, 9(8), 1301. 

[15] Saudi, M. M., Sinaga, O., & Zainudin, Z. (2019). The effect of green innovation in influencing sustainable 

performance: Moderating role of managerial environmental concern. International Journal of Supply Chain 

Management, 8(1), 303-310. 

[16] Asadi, S., Pourhashemi, S. O., Nilashi, M., Abdullah, R., Samad, S., Yadegaridehkordi, E., ... & Razali, N. S. (2020). 

Investigating influence of green innovation on sustainability performance: A case on Malaysian hotel industry. 

Journal of cleaner production, 258, 120860. 

[17] Li, L., Msaad, H., Sun, H., Tan, M. X., Lu, Y., & Lau, A. K. (2020). Green innovation and business sustainability: 

New evidence from energy intensive industry in China. International Journal of Environmental Research and Public 

Health, 17(21), 7826. 

[18] Hao, J., & He, F. (2022). Corporate social responsibility (CSR) performance and green innovation: Evidence from 

China. Finance Research Letters, 48, 102889. 

[19] Polas, M. R. H., Tabash, M. I., Bhattacharjee, A., & Dávila, G. A. (2023). Knowledge management practices and 

green innovation in SMES: the role of environmental awareness towards environmental sustainability. International 

Journal of Organizational Analysis, 31(5), 1601-1622. 

[20] Chang, C. H., & Chen, Y. S. (2012). The determinants of green intellectual capital. Management Decision, 50(1), 

74-94. 

[21] Tu, Y., & Wu, W. (2021). How does green innovation improve enterprises' competitive advantage? The role of 

organizational learning. Sustainable Production and Consumption, 26, 504-516. 

Proceedings of the 2nd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/86/20240923

203



[22] Chow, W. S., & Chen, Y. (2012). Corporate sustainable development: Testing a new scale based on the mainland 

Chinese context. Journal of business ethics, 105, 519-533. 

[23] Dai, S., Ewert, J., Xiao, C., & Deloitte China Life Sciences & Health Care Team. (2024). Insights into Chinese 

medical device companies going global: Popular target markets overview and key success factors. Deloitte China. 

https://www2.deloitte.com/content/dam/Deloitte/cn/Documents/life-sciences-health-care/deloitte-cn-lshc-chinese-

medical-device-companies-going-global-en-240221.pdf 

 

 

Proceedings of the 2nd International Conference on Management Research and Economic Development
DOI: 10.54254/2754-1169/86/20240923

204


