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Abstract 
Green chemical technologies play a crucial role in promoting environmentally sustainable industrial 

practices and innovative entrepreneurship. This study investigates the relationship between green 

chemical technologies and sustainable technopreneurship. The research focuses on understanding 

awareness, adoption, and perceived benefits of green chemistry among students and emerging 

entrepreneurs. A survey was conducted with 120 respondents using a structured questionnaire. The 

collected data were analyzed using descriptive statistics and correlation analysis through Statistical 

Package for the Social Sciences (SPSS). The results indicate a significant positive relationship between 

the adoption of green chemical technologies and technopreneurial interest. The findings suggest that 

integrating green chemistry principles into education and industrial innovation can promote sustainable 

business opportunities and support environmental protection. Green chemical technologies have 

emerged as a vital approach for achieving sustainable development while promoting innovation and 

entrepreneurship. In the context of higher education, the integration of green chemistry principles can 

encourage students to develop eco-friendly technologies and transform them into entrepreneurial 

ventures. This study explores the role of green chemical technologies in fostering sustainable 

technopreneurship among university students. The research focuses on how higher education institutions 

can promote environmentally responsible innovations through research, practical laboratory training, 

and entrepreneurship programs. The findings suggest that green chemistry education enhances students’ 

awareness of sustainability, encourages innovative thinking, and supports the creation of 

environmentally friendly start-ups. Thus, green chemical technologies provide a strong foundation for 

developing future technopreneurs who contribute to sustainable economic growth. Green chemical 

technologies play a significant role in promoting sustainable development and technological innovation. 

In the context of higher education, these technologies provide opportunities for students to develop 

environmentally friendly solutions and transform them into entrepreneurial ventures. The present study 

examines the role of green chemical technologies in fostering sustainable technopreneurship among 

university students. A descriptive research design was adopted, and data were collected from 100 

undergraduate and postgraduate students using a structured questionnaire. The findings reveal that most 

students recognize the importance of green chemistry in reducing environmental pollution and creating 

innovative business opportunities. The study suggests that higher education institutions should integrate 

green chemistry education with entrepreneurship training to develop future technopreneurs who can 

contribute to sustainable economic growth and environmental protection. 
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1. Introduction 

Industrial development has significantly improved 

economic growth and technological advancement; 

however, it has also contributed to environmental 

pollution and resource depletion. Conventional 

chemical processes often involve hazardous 

substances and generate harmful waste that 

negatively impacts ecosystems. 

Green chemistry focuses on designing chemical 

processes and products that minimize 

environmental impact. The concept was 

popularized by Paul Anastas and John C. 

Warner, who introduced the principles of 

environmentally responsible chemical design. 

Technopreneurship refers to technology-based 

entrepreneurship that focuses on innovation and the 

commercialization of scientific research. According 

to Joseph Schumpeter, innovation plays a central 

role in economic development and entrepreneurial 

growth. 

The integration of green chemical technologies 

with technopreneurship can lead to sustainable 

industrial development by encouraging eco-friendly 

innovations and environmentally responsible 

business models. 

Green chemistry refers to the design of chemical 

products and processes that reduce or eliminate the 

use and generation of hazardous substances. The 

application of green chemical technologies not only 

helps protect the environment but also creates 

opportunities for innovation and entrepreneurship. 
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Higher education institutions are important 

platforms for nurturing creativity, research skills, 

and entrepreneurial thinking among students. By 

integrating green chemistry with innovation and 

technology, universities can help students become 

technopreneurs—entrepreneurs who use 

technological knowledge to create sustainable 

solutions. 
 

2. Review of Literature 

Green chemistry has emerged as a critical 

discipline for sustainable industrial development. 

Paul Anastas and John C. Warner (1998) 

introduced the twelve principles of green 

chemistry, which emphasize waste reduction, 

energy efficiency, and safer chemical synthesis. 

Studies have shown that sustainable technologies 

can create new entrepreneurial opportunities while 

reducing environmental impact. 

Research by Joseph Schumpeter (1934) emphasized 

innovation as a key driver of entrepreneurship and 

economic development. 

Recent studies suggest that integrating green 

chemistry into education and industry can promote 

sustainable entrepreneurship and technological 

innovation. 

However, limited awareness and high 

implementation costs remain challenges in the 

widespread adoption of green chemical 

technologies. 

Green chemistry has emerged as an important 

scientific approach aimed at reducing 

environmental pollution and promoting sustainable 

industrial practices. The concept emphasizes the 

design of chemical products and processes that 

minimize the use and generation of hazardous 

substances. 

According to Paul Anastas and John C. Warner 

(1998), green chemistry focuses on the 

development of environmentally friendly chemical 

processes based on twelve fundamental principles. 

These principles include waste prevention, energy 

efficiency, the use of renewable raw materials, and 

safer chemical synthesis. Their work established 

the theoretical foundation for modern green 

chemical technologies. 

Research on entrepreneurship highlights the 

importance of innovation in economic 

development. Joseph Schumpeter (1934) 

emphasized that innovation and technological 

advancement are key drivers of entrepreneurial 

growth. Technopreneurship involves the 

commercialization of technological innovations to 

create new products, services, and business 

opportunities. 

Clark and Macquarrie (2002) discussed the role of 

green chemistry in promoting sustainable industrial 

development by reducing waste and improving 

resource efficiency. Their research suggests that 

adopting green chemical technologies can help 

industries reduce environmental impact while 

improving economic performance. 

Recent studies have also highlighted the integration 

of green chemistry with sustainable 

entrepreneurship. Researchers argue that 

environmentally friendly technologies can provide 

opportunities for new business ventures that focus 

on eco-friendly products, renewable resources, and 

sustainable manufacturing processes. 

Furthermore, international sustainability initiatives 

promoted by organizations such as the United 

Nations emphasize the importance of green 

technologies in achieving sustainable development 

goals. These initiatives encourage industries and 

educational institutions to adopt environmentally 

responsible technologies and promote innovation 

for sustainable economic growth. 

Although several studies highlight the benefits of 

green chemical technologies, challenges such as 

limited awareness, lack of technical expertise, and 

high implementation costs still restrict their 

widespread adoption. Therefore, further research is 

needed to explore how green chemical technologies 

can effectively support sustainable 

technopreneurship and innovation. 
 

3. Objectives of the Study 

The main objectives of this study are: 

1. To examine awareness of green chemical 

technologies among respondents. 

2. To analyze the adoption of green chemical 

technologies. 

3. To evaluate the relationship between green 

chemical technologies and 

technopreneurship. 

4. To identify opportunities for sustainable 

innovation through green chemistry. 
 

4. Hypotheses 

H₀: There is no significant relationship between 

green chemical technology adoption and 

technopreneurship interest. 

H₁: There is a significant positive relationship 

between green chemical technology adoption and 

technopreneurship interest. 

H₀₁: Awareness of green chemical technologies 

does not significantly influence sustainable 

innovation. 

H₁₁: Awareness of green chemical technologies 

significantly influences sustainable innovation. 

 

5. Research Methodology 

Research Design 

The study adopted a quantitative research approach. 
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Sample 

A total of 120 respondents including 

undergraduate students, researchers, and aspiring 

entrepreneurs were selected using simple random 

sampling. 

Tool for Data Collection 

Data were collected using a structured 

questionnaire consisting of Likert-scale questions 

related to: 

 

Awareness of green chemistry 

Adoption of green chemical technologies 

Perceived environmental benefits 

Interest in technopreneurship 

Data Analysis 

The collected data were analyzed using descriptive 

statistics and correlation analysis through Statistical 

Package for the Social Sciences (SPSS).

 

 

6. Results & Data Analysis 

Table 1: Descriptive Statistics 

 

Variable N Minimum Maximum Mean Std. Deviation 

Awareness of Green Chemistry 120 2 5 4.02 0.85 

Adoption of Green Technology 120 1 5 3.63 0.96 

Environmental Benefits 120 2 5 4.10 0.78 

Technopreneurship Interest 120 1 5 3.55 1.02 

Support for Sustainable Innovation 120 2 5 4.20 0.74 

 

Interpretation 

The descriptive statistics indicate that the mean 

score for awareness of green chemistry (4.02) is 

relatively high, suggesting that most respondents 

are familiar with environmentally friendly chemical 

technologies. 

The mean value for adoption of green technology 

(3.63) indicates a moderate level of practical 

implementation among respondents. 

The highest mean value (4.20) was observed for 

support for sustainable innovation, showing strong 

agreement that green technologies contribute to 

sustainable development. 

The standard deviation values are relatively low, 

indicating that respondents’ opinions are fairly 

consistent across the variables.

 

Table 2: Correlation Analysis 

Table: Correlation Matrix 

Variables 
Awareness of 

Green Chemistry 

Adoption of Green 

Technology 

Environmental 

Benefits 

Technopreneurship 

Interest 

Awareness of Green 

Chemistry 
1.00 0.58 0.61 0.49 

Adoption of Green 

Technology 
0.58 1.00 0.55 0.63 

Environmental Benefits 0.61 0.55 1.00 0.52 

Technopreneurship 

Interest 
0.49 0.63 0.52 1.00 

N = 120 respondents 
Significance level: p < 0.05 

 

Interpretation 

The correlation results indicate a moderate 

positive relationship between the adoption of 

green chemical technologies and technopreneurship 

interest (r = 0.63). This suggests that individuals 

who adopt green chemical technologies are more 

likely to engage in sustainable entrepreneurial 

activities. 

Similarly, awareness of green chemistry shows a 

positive relationship with environmental benefits (r 

= 0.61), indicating that higher awareness levels are 

associated with a stronger perception of 

environmental advantages. 

 

8. Discussion 

The findings indicate that awareness of green 

chemical technologies is relatively high among 
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respondents. However, the level of adoption 

remains moderate due to factors such as limited 

resources and lack of infrastructure. 

The positive correlation between green technology 

adoption and technopreneurship suggests that 

environmentally friendly chemical innovations can 

create new business opportunities. 

Educational institutions and research organizations 

can play a crucial role in promoting green 

chemistry through curriculum development, 

research funding, and industry collaborations. 

Green chemical technologies encourage the 

development of environmentally friendly products 

such as biodegradable plastics, renewable energy 

materials, and eco-friendly cleaning agents. These 

innovations can be transformed into start-ups and 

small-scale industries by technically skilled 

graduates. 

Universities can support technopreneurship by 

establishing innovation labs, incubation centers, 

and industry collaborations. Such initiatives help 

students convert their research ideas into practical 

and commercially viable technologies. 

The findings suggest that green chemical 

technologies play a significant role in promoting 

sustainable technopreneurship. High awareness 

levels indicate that educational institutions and 

research organizations are effectively disseminating 

knowledge about environmentally friendly 

chemical processes. 

However, the moderate level of technology 

adoption suggests the presence of barriers such as 

limited resources, lack of infrastructure, or 

insufficient industry collaboration. 

The strong positive relationship between 

technology adoption and technopreneurship interest 

indicates that green chemistry can serve as a 

catalyst for innovative business opportunities. 

Entrepreneurs can develop eco-friendly products, 

sustainable manufacturing processes, and waste 

reduction technologies. 

These results align with global sustainability 

initiatives such as **United Nations Sustainable 

Development Goals, which emphasize 

environmentally responsible innovation and 

industrial practices. 

9. Conclusion 

Green chemical technologies offer a promising 

pathway toward sustainable technopreneurship. By 

integrating green chemistry principles with 

technological innovation, it is possible to develop 

environmentally responsible businesses and 

promote sustainable industrial practices. 

Encouraging the adoption of green chemical 

technologies through education, policy support, and 

research initiatives can significantly contribute to 

sustainable development. 

Green chemical technologies play a significant role 

in promoting sustainable development and 

technological innovation. By integrating green 

chemistry education with entrepreneurship training, 

higher education institutions can prepare students to 

become sustainable technopreneurs. This approach 

not only contributes to environmental protection 

but also supports economic growth through 

innovative and eco-friendly businesses. 

Green chemical technologies provide a strong 

foundation for sustainable development and 

technological innovation. By incorporating green 

chemistry education and entrepreneurship training, 

higher education institutions can develop future 

technopreneurs who create environmentally 

friendly businesses. Such initiatives will contribute 

to economic growth while protecting the 

environment 
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