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ABSTRACT

This research seeks to understand how green innovative technologies impact
manufacturing industry economic efficiency in Guangdong. Ultimately, its objective is to
show how green innovation can foster greater environmental and financial sustainability of
this sector.

An exhaustive analysis is performed, using data from several manufacturing
enterprises in Guangdong. Field investigations, data collection and in-depth case studies help
examine the relationship between green innovative technology adoption and green economic
efficiency. Qualitative methods are utilized to analyze how various green innovative
technologies impact resource utilization, environmental protection and economic output.
Studies conducted have demonstrated the positive influence green innovative technology can
have on manufacturing industry efficiency, both directly and indirectly. Not only does green
innovative technology reduce resource consumption and pollution levels, it also drives
technological advances and industrial upgrading which increases productivity and
competitiveness, increasing productivity and competitiveness thereby creating a win-win
scenario between economic growth and environmental protection. By adopting and
developing green innovative technologies manufacturing enterprises can realize an economic
growth strategy while protecting the environment simultaneously.

This study highlights the role of green innovative technologies in supporting the
sustainable development of Guangdong's manufacturing industry, calling for continued
investment and support to unlock full economic efficiency potential in terms of green
manufacturing technologies. Future research should focus on creating more advanced green
technologies as well as formulating policies which facilitate transformation and upgrading in
manufacturing industries.

Keywords: Green Innovative Technology, Green Economic Efficiency and Manufacturing
Industry

INTRODUCTION
Guangdong's manufacturing sector faces both global economic development and
environmental protection concerns; as well as unique challenges and opportunities (Yu &
Zheng 2012; Jiang et al 2023). As we progress toward more sustainable future, studying how
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green innovative technology enhances economic efficiency of manufacturing industries is of
increasing significance (Jiang et al 2023).

Guangdong's manufacturing industry has long been an essential part of regional and
national economies (Kong et al., 2016). But as environmental concerns mount and resource
conservation efforts grow stronger, traditional production techniques have come under
scrutiny. Green innovative technology may offer one solution for meeting these issues while
maintaining economic growth (Hu & Liu 2019).

Previous studies have demonstrated the power of green technologies such as clean
production technologies, energy-efficient technologies and waste recycling technologies to
significantly decrease environmental pollution and resource consumption in manufacturing
processes (Kimm & Kim 2014; Thormann et al 2021). Furthermore, such green technologies
can increase production efficiency, product quality and market competitiveness thereby
leading to improvements in green economic efficiency (Zou et al 2022).

This study explores the impact of green innovative technology on manufacturing
industry green economic efficiency in Guangdong. By observing their application and effect
within manufacturing enterprises, our aim is to understand its internal mechanism and
influencing factors. Through data collection, case studies, and econometric analysis.At
Davishahl & Swisher (2016), our research will investigate how various green innovative
technologies impact different aspects of manufacturing processes such as production,
operation and management. Furthermore, we will evaluate external factors like government
policies, market demand and technological innovation environments in driving adoption of
such green innovative technologies (Davishahl & Swisher 2016).

This research seeks to provide both theoretical and practical reference in order to
advance the transformation and upgrading of manufacturing industries in Guangdong by
employing green innovative technology. By increasing economic efficiency within
manufacturing industries, this will contribute to sustainable regional development as well as
global environmental protection.

Research Objective

Though past research has predominantly concentrated on post-implementation
assessments of green technologies or policy evaluations, less has been researched into
proactive adoption of green innovative technologies that contribute directly to green
economic efficiency within manufacturing firms. Furthermore, empirical studies tailored
specifically for Guangdong's unique industrial ecosystem and regional characteristics remain
absent. Therefore, this groundbreaking study seeks to fill knowledge gaps by conducting an
in-depth investigation of relationships between green innovative technology adoption and
green economic efficiency outcomes among manufacturing enterprises in Guangdong
Province, with objectives including:

1. Conduct comprehensive field surveys across various manufacturing subsectors in
Guangdong Province to ascertain their current adoption status of green innovative
technologies, such as clean production processes, energy-efficient systems, waste recycling
technologies, green supply chain management practices and eco-friendly product designs.

2. Undertake questionnaire responses and in-depth interviews with manufacturing
industry leaders and policymakers in Guangdong to explore the major hurdles and
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opportunities manufacturers are encountering when adopting green innovative technologies,
considering factors like investment costs, technical expertise requirements, policy incentives,
market demand for green products and competitive pressures.

3. Investigate the moderating effects of various factors - firm size, ownership structure,
industry subsector and geographic location within Guangdong - on the relationship between
green technology adoption and economic efficiency. Research findings will provide crucial
empirical evidence in support of green innovative technologies as a core strategic priority for
manufacturing enterprises in Guangdong.

LITERATURE REVIEW

Definition OF Green innovative technology

Green innovative technology refers to innovative technological solutions and
practices designed to reduce environmental impact while simultaneously increasing resource
efficiency, and supporting sustainable industrial processes (Liu et al. 2016; Bradu et al. 2022).
Within Guangdong's manufacturing industry, eco-efficiency encompasses novel approaches
to production, energy use, waste management and product design that not only reduce
ecological impacts but also enhance economic performance and competitiveness (Li & Song
2016; Qin et al 2022). These technologies frequently incorporate elements of Industry 4.0
such as artificial intelligence, Internet of Things connectivity and big data analytics in order
to optimize resource usage, reduce emissions and develop more sustainable products and
processes (Bradu et al. 2022; Liu et al. 2023). Green innovative technologies play a pivotal
role in financial de-risking, encouraging green technology SMEs' expansion, and contributing
to overall green development performance (Li & Song 2016).

Definition OF Green economic efficiency

Green economic efficiency refers to an economic system's capacity for maximum
output while simultaneously minimizing resource use and environmental impacts (Tao et al.
2016; Yuan et al. 2020). Guangdong's manufacturing industry provides an indicator for
measuring environmental protection goals through innovative green technologies,
environmentally sound production practices and strategic resource management (Su & Zhang
2020; Wang 2020). This concept incorporates traditional economic indicators as well as
environmental considerations, technological innovation and resource utilization efficiency (Li
et al. 2021; Zheng et al. 2022). Improved green economic efficiency reflects progress made
towards sustainable development, carbon emission reduction and resource allocation
optimization in manufacturing sectors while attesting to digital economy, financial inclusion
and regional characteristics' positive influences on green development (Wang et al. 2021;
Kong & Li 2022; Zhang & Li 2021). Assessing and increasing green economic efficiency
involves considering various factors, such as environmental regulations, manufacturing
agglomeration, technology imports and independent innovation (Yuan et al. 2020; Wang 2020;
Zheng et al 2022).

Hypothesis (H1): The adoption of green innovative technologies is positively
associated with the green economic efficiency of manufacturing firms in Guangdong
Province.

Hypothesis (H2): The positive relationship between green innovative technology
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adoption and green economic efficiency is moderated by firm size, with larger firms
experiencing a stronger positive effect compared to smaller firms.

METHODOLOGY

This qualitative research explores the effects of green innovative technology on
economic efficiency of manufacturing industries in Guangdong Province, China. Utilizing an
interpretive approach, this research seeks to gain an in-depth insight into relationships among
technological innovation, environmental sustainability and economic efficiency in this sector.

Secondary Data Collection: In order to set the context, secondary data from authoritative
sources like the Guangdong Provincial Bureau of Statistics, Ministry of Ecology and
Environment and industry reports are collected in order to provide a macro-level
understanding of Guangdong's manufacturing sector, environmental policies and green
technology trends, which allows primary data collection and analysis to proceed more easily.

Primary Data Collection:

Conduct 30 semi-structured interviews with key stakeholders as primary
sources.Guangdong Province boasts 15 manufacturing firms of various sizes and subsectors
from different sectors of Guangdong manufacturing firms, 5 government officials involved
with environmental regulations and industrial policy making and 5 academic experts on green
technology and sustainable manufacturing.

Interview topics included perceptions and experiences associated with green innovative
technologies as well as their adoption by industry associations and environmental NGOs.
Perceived Impacts on Economic Efficiency and Environmental Performance Challenges and
Opportunities in Transitioning to Greener Manufacturing Practices Policy and Market
Influencing Green Technology Adoption

Focus Groups:

Conduct three focus group discussions involving six to eight participants each:

Group 1: SME Manufacturers

Group 2: Large Scale Manufacturers Group

3: Mixed Group of Manufacturers, Suppliers and Customers Focus Group Themes:
Collaborative Approaches to Green Innovation.

Supply chain implications of green technology adoption; Demand for green products
and processes, Parchet Case Studies: Conceive five in-depth case studies highlighting
manufacturing firms in Guangdong that have successfully adopted green innovative
technologies; Each case study involves site visits and observations as well as multiple
interviews with management and employees from these firms.

Review of Company Documents related to Green Initiatives and Economic Performance
for Analysis;

Data Analysis;

Thematic Analysis (transcribe/code all interviews/focus group data).

Discover recurring themes, patterns, and concepts related to green technology adoption
and its effect on economic efficiency by using qualitative data analysis software (e.g. NVivo).
Organize and analyze this information before reporting findings back.

Cross-Case Analysis:
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Compare findings across various case studies in order to identify commonalities and
specific circumstances impacting green technology adoption and economic efficiency, along
with specific case examples that may have played out over time. Narrative Analysis: When
conducting the above techniques it's best to perform both cross-case and narrative analyses
for maximum benefit.

Content Analysis:

Conduct content analyses on company documents and policy papers in order to
supplement and triangulate findings from interviews and focus groups.

Integration Analysis: Assimilate findings from all data sources to gain a holistic view of
how green innovative technologies impact Guangdong's manufacturing industry from various
angles; including manufacturers, policymakers and industry experts.

Validity and Reliability:

Employ member checking by sharing preliminary findings with selected participants for
feedback, using peer debriefing with other researchers to enhance credibility of
interpretations, maintaining an audit trail of research activities and decisions as well as
maintaining an audit trail pertaining to all research activities, decisions, activities and
decisions and more; whilst seeking informed consent from all participants in research
activities.

This qualitative methodology facilitates an in-depth, contextual examination of the
relationship between green innovative technology and economic efficiency in Guangdong's
manufacturing sector, by focusing on lived experiences and perspectives of key stakeholders,
to gain a nuanced understanding of challenges, opportunities, and impacts of adopting green
technology adoption - ultimately contributing towards sustainable industrial development
within Guangdong region.

RESULTS

A qualitative analysis of interviews, focus groups and case studies yielded several key
findings regarding the effects of green innovative technology on manufacturing industries in
Guangdong Province:

1. Association Between Green Technology Adoption and Economic Efficiency:

Hypothesis (H1) was supported by most manufacturing firm executives and industry
experts surveyed who reported positive correlations between adopting green innovative
technologies and enhanced economic efficiency. This finding supports Hypothesis 1.

Key observations:

Firms implementing clean production processes saw reduced waste and resource
consumption, leading to cost savings. Energy-efficient systems led to significant energy cost
reductions - particularly within energy intensive manufacturing subsectors. Green supply
chain management practices have proven their ability to increase overall operational
efficiency while simultaneously decreasing logistics costs.

2. Firm Size as a Moderating Factor:

The research findings revealed that firm size plays a critical role in moderating the
correlation between green technology adoption and economic efficiency, thus supporting
Hypothesis (H2).
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Key Observations: Larger firms generally reported more tangible benefits from adopting
green technologies, citing economies of scale and greater resources available for
implementation.

On the other hand, smaller businesses (SMBs) experienced more difficulty adopting
comprehensive green technologies due to limited financial and technical resources available
for implementation.

However, innovative SMEs achieved impressive efficiency gains through green
solutions that were both cost-effective and targeted.

3. Sectoral Variations: The impact of green innovative technologies on economic
efficiency varied among manufacturing subsectors: High-tech and electronics manufacturers
reported the greatest economic advantages, particularly regarding energy savings and waste
reduction. Traditional heavy industries faced greater obstacles but also demonstrated
immense potential for significant advancement through green innovations.

4. Geographic Inputs:

Manufacturing firms across Guangdong Province experienced different degrees of
benefit from adopting green technology:

Firms located in the Pearl River Delta reported higher adoption rates and efficiency
gains due to stringent environmental regulations and better access to technology.

Manufacturers in less developed areas of the province encountered more obstacles, yet
also displayed potential for significant enhancement.

5. Policy and Market Considerations:

This study identified various external factors influencing green technology adoption and
economic efficiency: Guvernului incentives and supportive policies played a pivotal role in
encouraging SME adoption of green technologies.

Growing market demand for eco-friendly products drove many firms to adopt green
technologies, providing both efficiency gains and new market opportunities.

6. Implementation Challenges:

Although green technologies had an overall positive effect, firms faced several barriers
in adopting them:

High initial investment costs proved especially daunting to smaller firms. Furthermore,
an insufficient level of technical knowledge and skilled personnel to implement and manage
new technologies limited their adoption.

Resistance to change within organizational cultures.

Our qualitative findings strongly supported both hypotheses, showing a strong positive
association between green innovative technology adoption and economic efficiency in
Guangdong's manufacturing sector, with firm size as a moderator factor. Additionally, this
investigation exposed a complex interplay of factors impacting this relationship including
sectoral characteristics, geographic location, external policy environments and market
environments influencing this relationship - offering policymakers and industry leaders
valuable guidance in supporting sustainable manufacturing practices in Guangdong Province

CONCLUSION AND FUTURE WORKS
This research, through an in-depth examination of the impact of green innovative
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technologies on the green economic efficiency of manufacturing in Guangdong Province, has
come to the following main conclusions.

1. Positive Correlation Between Adoption of Green Innovative Technologies and
Economic Efficiency: Our research results strongly support Hypothesis 1 (H1), showing a
strong positive correlation between adopting green innovative technologies and economic
efficiency for manufacturing enterprises. This relationship manifests itself in various areas
such as clean production, energy efficiency and supply chain management - not only reducing
environmental impacts but also improving economic benefits.

2. Moderating Effect of Firm Size: The study confirms Hypothesis 2 (H2), showing that
firm size can act as an important moderating influence between green technology adoption
and economic efficiency. Large companies tend to derive more benefits from green
technologies while smaller enterprises often face greater difficulties adopting them - although
both types can achieve significant efficiency improvements through innovative strategies.

3. Industry and geographical variations: This research discovered that the impact of
green innovative technologies varies substantially across manufacturing subsectors and
geographic locations. High-tech and electronics manufacturing showed particularly well,
while traditional heavy industries also demonstrated great promise. Enterprises located in
Pearl River Delta region lead the province in green technology adoption rates compared to
other areas.

4. Importance of Policy and Market Factors: Government incentives, supportive policies,
and the growing demand for green products are major external drivers driving adoption of
green technologies. Not only can these factors foster technological innovation but they can
also create new market opportunities.

5. Implementation Challenges: While overall green technologies have positive effects,
enterprises often encounter implementation hurdles due to factors like high initial investment
costs, limited technical knowledge or organizational culture resistance.

These findings offer invaluable insight into how green innovative technologies drive
sustainable development within Guangdong's manufacturing industry, providing invaluable
advice for policymakers and industry leaders.

Future Work:

Based on our findings and limitations of this study, we propose the following directions
for further research:

1. Long-Term Impact Studies: Conduct longitudinal studies to monitor the long-term
impacts of adopting green innovative technology on manufacturing enterprises’ economic
efficiency and better understand its sustainability and long-term economic benefits.

2. Complementary Quantitative Analysis: Building upon this qualitative research,
conduct large-scale quantitative analyses that enhance its precision by further measuring the
relationship between green technology adoption and economic efficiency, thus validating its
findings qualitatively.

3. Technology Innovation and Policy Coherence: Conduct in-depth research on how to
best leverage policy frameworks to encourage R&D, innovation and adoption of green

innovative technologies more effectively - specifically through SME support measures.
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4. Cross-regional comparative studies: To expand research capabilities and identify best
practices and improvement opportunities. Compare differences in green technology adoption
and economic efficiency between Guangdong Province and other provinces or international
manufacturing centers to uncover best practices.

5. Industrial Chain Synergy Effects: Investigate the diffusion effects of green innovative
technologies across manufacturing industry chains, studying how collaborative innovation
between upstream and downstream enterprises affects overall green economic efficiency.

6. Integration of Digitalization and Green Technologies: Investigate how the use of
innovative green technologies such as Al, Big Data, or loT combined with digital
technologies (such as Al, Big Data or 10T ) can increase green economic efficiency of
manufacturing industry.

7. Consumer Behavior Research: Study how consumer acceptance and willingness to
pay for green products influence manufacturing enterprises’ decisions to adopt green
technologies.

8. Risk Management and Resilience: Investigate how innovative green technologies can
enhance manufacturing enterprises' ability to respond quickly to external risks such as
environmental regulations changes, resource scarcities, or climate change.

With these future research directions, we can deepen our understanding of how green
innovative technologies contribute to sustainable manufacturing development, and provide
more detailed and actionable advice on transforming Guangdong and national manufacturing
industries to green production environments.

CKNOWLEDGEMENTS

| would like to express my sincere thanks to my advisor Asst.Prof.Dr.Tanapol Kortana

Suwandej and Suan Sunandha Rajabhat University for invaluable help throughout this

research.

REFERENCES

Bradu, P., Biswas, A., Nair, C., Sreevalsakumar, S., Patil, M., Kannampuzha, S., Mukherjee,
A. G., Wanjari, U. R., Renu, K., Vellingiri, B., & Gopalakrishnan, A. V. (2022).
Recent Advances in Green Technology and Industrial Revolution 4.0 for A
Sustainable Future. Environmental Science and Pollution Research International,
29(35), 52864-52885. https://doi.org/10.1007/s11356-022-20561-y

Davishahl, J., & Swisher, J. N. (2016). Advancing Training Pathways for The Renewable
Energy Workforce.

Gao, R., Zhang, H., Gong, C., & Wu, Z. (2022). The Role of Farmers' Green Values in
Creation of Green Innovative Intention and Green Technology Adoption Behavior:
Evidence from Farmers Grain Green Production. Frontiers in Psychology, 13,
869291. https://doi.org/10.3389/fpsyq.2022.869291

Hu, S., & Liu, S. (2019). Do The Coupling Effects of Environmental Regulation and R&D
Subsidies Work in The Development of Green Innovation? Empirical Evidence from
China. Clean Technologies and Environmental Policy, 21(8), 1739-1753.
https://doi.org/10.1007/s10098-019-01745-6

Jiang, H., Sun, T., Zhuang, B., & Wu, J. (2023). Determinants of Low-Carbon Logistics

©ICBTS Copyright by Author(s) | The 2024 International Academic Multidisciplines Research Conference in Nice 285



Capability Based on Dynamic FSQCA: Evidence from China's Provincial Panel Data.
Sustainability, 15(3), 2559. https://doi.org/10.3390/su15032559

Kong, D., Feng, Q., Zhou, Y., & Xue, L. (2016). Local Implementation for
Green-manufacturing Technology Diffusion Policy in China: from The User Firms'
Perspectives. Journal of Cleaner Production, 129, 113-123.
https://doi.org/10.1016/j.jclepro.2016.04.099

Kong, L., & Li, J. (2022). Digital Economy Development and Green Economic Efficiency:
Evidence from Province-Level Empirical Data in China. Sustainability, 14(3), 1360.
https://doi.org/10.3390/su14031360

Kimm, W. Y., & Kim, D. I. (2014). Expert System for Low Carbon Emission & Eco-friendly
Green Architecture - Case Study on LEED and CASBEE Certification.

Li, K., & Song, M. (2016). Green Development Performance in China: A Metafrontier
Non-Radial Approach. Sustainability, 8(3), 219. https://doi.org/10.3390/su8030219

Liu, P., Zhou, D. K., Yan, J., Zhou, Y., & Xue, L. (2016). Promoting Green Manufacturing
Technology Diffusion Using Innovative Policy Implementation Methods. Chinese
Journal of Engineering Science, 18(4), 555-561.

Li, J., Chen, L., Chen, Y., & He, J. (2021). Digital Economy, Technological Innovation, and
Green Economic Efficiency—Empirical Evidence from 277 Cities in China.
Managerial and Decision Economics, 42(4), 986-998.
https://doi.org/10.1002/mde.3291

Liu, B., Li, Z., Yang, X., Wang, J., & Qiu, Z. (2023). National Innovative City and Green
Technology Progress: Empirical Evidence from China. Environmental Science and
Pollution Research International, 30(7), 21669-21683.
https://doi.org/10.1007/s11356-022-23131-4

Nazarov, A. D., Kovtun, D., & Talu, S. (2021). Introduction of "Green" Technologies in A
Modern City. E3S Web of Conferences, 244, 10035.
https://doi.org/10.1051/e3sconf/202124410035

Naseer, S., Song, H., Aslam, M. S., Abdul, D., & Tanveer, A. (2021). Assessment of Green
Economic Efficiency in China Using Analytical Hierarchical Process (AHP). Soft
Computing, 25(16), 11043-11054. https://doi.org/10.1007/s00500-021-05865-4

Qin, B., Gai, Y., Ge, L., Sun, P, Yu, Y., & Zheng, Y. (2022). FDI, Technology Spillovers, and
Green Innovation: Theoretical Analysis and Evidence from China. Energies, 15(4),
1398. https://doi.org/10.3390/en15041398

Su, S., & Zhang, F. (2020). Modeling The Role Of Environmental Regulations In Regional
Green Economy Efficiency Of China: Empirical Evidence From Super Efficiency
DEA-Tobit Model. Journal of Environmental Management, 261, 110227.
https://doi.org/10.1016/j.jenvman.2020.110227

Srisathan, W. A., Ketkaew, C., Jantuma, N., & Naruetharadhol, P. (2023). Trust and Website
Conversion in Consumer Responses to Green Product Purchasing: A New
Perspective Through The Lens of Innovative Website Design's Technology
Integration. Heliyon, 9(3), e14079. https://doi.org/10.1016/j.heliyon.2023.e14079

Thormann, L., Neuling, U., & Kaltschmitt, M. (2021). Opportunities and Challenges of The
European Green Deal for The Chemical Industry: An Approach Measuring
Innovations in Bioeconomy. Resources, 10(10), 105.

©ICBTS Copyright by Author(s) | The 2024 International Academic Multidisciplines Research Conference in Nice 286


https://doi.org/10.3390/su14031360
https://doi.org/10.1007/s11356-022-23131-4
https://doi.org/10.1016/j.heliyon.2023.e14079

https://doi.org/10.3390/resources10100105

Tao, X., Wang, P., & Zhu, B. (2016). Provincial Green Economic Efficiency of China: A
Non-separable Input-output SBM Approach. Applied Energy, 171, 58-66.
https://doi.org/10.1016/j.apenergy.2016.03.014

Verdolini, E., Bak, C., Ruet, J., & Venkatachalam, A. (2018). Innovative Green-technology
SMEs as an Opportunity to Promote Financial De-risking. Economics: The
Open-Access, Open-Assessment E-Journal, 12(2018-14), 1-13.
http://dx.doi.org/10.5018/economics-ejournal.ja.2018-14

Wang, L., Wang, Y., Sun, Y., Han, K., & Chen, Y. (2021). Financial Inclusion and Green
Economic Efficiency: Evidence from China. Journal of Environmental Planning and
Management, 64(12), 2123-2146. https://doi.org/10.1080/09640568.2020.1854110

Wang, R. (2020). The Influence of Environmental Regulation on The Efficiency of China's
Regional Green Economy Based on The GMM Model. Polish Journal of
Environmental Studies, 29(5), 3743-3754. https://doi.org/10.15244/pjoes/116378

Yadav, A. (2021). A Review of Green and Innovative Technology for A Sustainable
Environment. International Journal of Engineering Applied Sciences and Technology,
5(10), 102-106.

Yu, G., & Zheng, S. (2012). Research on Construction and Development of Smart City.

Yuan, H., Feng, Y., Lee, C. C., & Cen, Y. (2020). How Does Manufacturing Agglomeration
Affect Green Economic Efficiency? Energy Economics, 92, 104944,
https://doi.org/10.1016/j.enec0.2020.104944

Zou, W.,, Shi, Y., Xu, Z., Ouyang, F., Zhang, L., & Chen, H. (2022). The Green Innovative
Power of Carbon Neutrality in China: A Perspective of Innovation Efficiency in
China's High-Tech Industry Based on Meta-Frontier DEA. Frontiers in
Environmental Science, 10, 869983. https://doi.org/10.3389/fenvs.2022.869983

Zheng, X., Yu, H., & Yang, L. (2022). Technology Imports, Independent Innovation, and
China's Green Economic Efficiency: An Analysis Based on Spatial and Mediating
Effect. Environmental Science and Pollution Research, 29(16), 23752-23765.
https://doi.org/10.1007/s11356-021-17334-4

Zhang, M., & Li, B. (2021). How to Design Regional Characteristics to Improve Green
Economic Efficiency: A Fuzzy-set Qualitative Comparative Analysis Approach.
Environmental Science and Pollution Research International, 28(35), 48724-48736.
https://doi.org/10.1007/s11356-021-14033-y

©ICBTS Copyright by Author(s) | The 2024 International Academic Multidisciplines Research Conference in Nice 287


https://doi.org/10.3390/resources10100105
https://doi.org/10.1080/09640568.2020.1854110

