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Abstract
The increasing environmental concerns on plastic waste and non-biodegradable materials have increased pressure in the need to innovate sustainable and biodegradable products in all industries. Nevertheless, such innovations are usually associated with uncertainties in terms of financial investment, adoption of technology, and acceptance of the innovation in the market. This research will assess economic viability and risk issue that can affect the use of sustainable and biodegradable innovations by incorporating a Partial Least Squares Structural Equation Modeling (PLS-SEM) method. Quantitative research design was used based on a structured questionnaire that has been conducted among professionals in the industry, environmental researches and sustainability managers engaged in developing and implementing biodegradable products. A total of 550 respondents gave a total of 441 valid respondents that were used to analyze the data. SmartPLS software was used to examine the collected data in terms of measurement and structural models. The findings give empirical data on the correlation between the perceived risks and economic viability of sustainable innovations. The results indicate that technological preparedness and the regulation support are key factors to the increased market acceptance, which eventually increases economic viability, whereas the investment risk has an adverse impact on adoption decisions. The work will add to the existing body of research on sustainable innovation management and will have practical implications to policymakers and organizations that aim to advance the use of environmentally responsible technologies and, at the same time, be economically viable.
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Introduction
The world today is at a cross roads of the environment. Rapid industrialization and mass production have brought convenience and efficiency along with economic growth to people over the decades, but it has created an unwanted legacy an unending procession of plastic waste and other non-biodegradable substances that continue to linger in the ecosystems hundreds of years(Alshammari et al., 2025). Plastic garbage is carried away in oceans. The size of landfills grows out of control. Even synthetic residues are finding their way into even the soil and water upon which life is supported(“12th International Multidisciplinary Scientific GeoConference and EXPO, SGEM 2012, Volume 2,” 2012). These facts have slowly awaken the societies, industries and the policymakers of the dire necessity of the sustainable alternatives. One of the most promising answers to this challenge is the creation of sustainable and biodegradable innovations, which is concerned to minimize the harmful effects on the environment without compromising the economic and technological feasibility(Hadhri et al., 2025). 
Biodegradable innovations are not only environmentally friendly products, but a change in attitude towards the production and consumption philosophy. These innovations do not aim to develop materials that are durable and thus last forever; rather, they emphasize on materials that can be recycled in natural cycles after usefulness without posing any threat to the environment. The technologies are becoming more apparent in various industries, such as packaging, agricultural sector, consumer goods and production. Nonetheless, even with the positive contribution to the environment, the process of an innovative idea to popular markets is not frequently smooth(Li et al., 2023). The transition to biodegradable solutions is usually faced with a lot of uncertainties especially where financial investment, technological readiness, regulatory frameworks and acceptance in the market are concerned in most cases by organizations. All these factors are contributing to the economic viability of using green technologies.
Investment risk is one of the most tenacious problems of organizations. Creation and introduction of new biodegradable materials often consume a lot of financial resources, special research and development, and adaptation of the current production systems(Li et al., 2023). To a large number of companies, such investments can seem risky, particularly when the market reaction to sustainable products is yet to be determined. Making decisions, decision-makers should consider the possible benefits to the environment and financial stability. Under these conditions, the perceived risk of investments is a strong factor that contributes to the advance or the stagnation of sustainable innovations in their experimental phase(Y. Chen et al., 2025; Fahmy, 2022).
Simultaneously, its market acceptance is equally decisive in the success of biodegradable innovations. The eco-friendliest product will not produce any significant effect when consumers and industries are reluctant to use it. Market acceptance is an indication of the readiness of stakeholders-consumers, businesses and supply chains-to accept new sustainable technologies(Handoyo, 2024). It is influenced by a combination of factors: social consciousness of environmental concerns, perceived performance of the product, cost-effective factors and confidence in innovative materials. When the market is very accepting, the organizations are assured that their investments would yield viable returns in the economy. In cases where acceptance is poor, however, even promising technologies may not make it through in that case(Restrepo et al., 2023).
Regulatory support is another important factor that should determine the adoption of green innovations. Through environmental policies, subsidies and incentives governments and policy institutions can influence markets to adopt sustainable practices(J. Chen & Lin, 2024)(Liu & Yao, 2025). Uncertainty can be minimized through supportive regulatory systems that help to create clear environmental standards, providing financial incentives to green innovation, and discouraging non-biodegradable materials that are harmful. By doing this, the regulatory policies will be able to minimize the perceived risks of investment as well as increase their acceptance by the market. High regulatory support is then an excellent driving force in the shift towards environmentally responsible production systems(Ha, 2024)(Nikolova & Garkova, 2022; Soloviova et al., 2022).
The other factor that is also vital is technological preparedness, which indicates the maturity, dependability, and applicability of new sustainable technologies. The technological preparedness is the difference between biodegradable innovations being incorporated to the established industrial processes with minimal interference or expense. Industries are more inclined to embrace technologies that are well developed and can be operated effectively(Soloviova et al., 2022). On the other hand, in case technologies are either experimental or uncertain, organizations can be reluctant to invest resources even when it is clear that they bring environmental benefit. Therefore, the technical preparedness can be considered to be one of the pillars that will determine the acceptance of the market and consequently the economic viability of the adoption of sustainable innovation(Lin & Liao, 2011).
Since the adoption of biodegradable innovations is such a complex phenomenon, it is necessary to investigate the adoption process through a systematic approach to analysis that can be applied to analyze the relationship between several factors at the same time. Due to this, the current paper incorporates the use of Partial Least Squares Structural Equation Modeling (PLS-SEM) to examine the combined effects of technological preparedness, regulatory encouragement, market acceptance and investment risk on the economic viability of sustainable and biodegradable innovations. The quantitative research design was selected, and a structured questionnaire was provided to the professionals who are actively involved in the development of sustainable products and environmental management. Out of the total population of 550 respondents, 441 valid responses were received and the SmartPLS software was used to analyze them, which allowed to evaluate both the measurement and structural models.
This study will therefore aim to not only quantify the economic viability of biodegradable innovations but also to find out the relationships behind them so that one can find out whether such innovations can in fact succeed in the contemporary industries. Through the investigation of the interaction between the technological capacity, regulatory environment, market forces, and financial risk, the research offers important data that organizations in pursuit of environmental friendly technologies can apply and ensure financial stability. On a more profound level, the study will be a part of a larger debate on sustainable development- which is that environmental responsibility and economic feasibility can coexist with each other, and in fact, can develop alongside one another through informed decision-making and enabling innovation systems.

Literature Review:
The growing global worries on the issue of environmental degradation, climate change, and resource depletion have greatly augmented the demand of innovative ideas that are sustainable and environmentally friendly. Of these innovations, biodegradable and sustainable materials have been given a lot of consideration as a potential alternative to the traditional use of plastic as well as non-biodegradable materials(Zhang et al., 2019). The use of traditional plastic materials has been very popular because of their low prices, durability and their versatility. Nonetheless, their prolonged decay process and the potential build-up of plastic waste in landfills and in the oceans has posed serious ecological and health problems. This has posed a challenge that has urged industries, policy makers and researchers to seek sustainable solutions that would trim down the effects on the environment without compromising on economic viability and competitiveness in the market(Midttun & Piccini, 2017).
Sustainable and biodegradable innovations are typically characterized as made products, technologies or processes that minimize environmental damage through utilization of renewable resources, minimization of waste as well as allowing natural decomposition of the products after use. Such innovations are biodegradable packaging, bio-based polymers, greener materials and sustainable manufacturing methods(Isiksal & Assi, 2022; Lin & Liao, 2011). Biodegradable materials have been embraced in the packaging industry, agricultural sector, consumer goods, and the health sector by many industries in their sustainability efforts. It is not only the environmental concern that makes the shift towards such innovations occur, but also the change of consumer preferences and the rising pressure of regulation(“12th International Multidisciplinary Scientific GeoConference and EXPO, SGEM 2012, Volume 2,” 2012).
Although biodegradable innovations are environmentally friendly, several challenges are usually faced by organisations in the process of implementing such technologies. Economic feasibility is one of the most problematic issues(“12th International Multidisciplinary Scientific GeoConference and EXPO, SGEM 2012, Volume 2,” 2012; Begu et al., 2025; Streche et al., 2023). The use of sustainable technologies may demand a lot of research and development, new production methods, specialized raw materials, and training of personnel. Businesses should make a decision on whether the economic returns of biodegradable innovation is worthwhile compared to the expenses of adopting them. This analysis gets especially complicated due to the fact that economic contributions of sustainable innovations are usually achieved in the long term in contrast to conventional technologies(“2022 IEEE Technol. Eng. Manag. Soc. Conf. - Asia Pacific, TEMSCON-ASPAC 2022,” 2022; Ovseiko et al., 2015).
Economic feasibility is the capacity of a project or a new idea to produce adequate financial returns in comparison with the expenses. Economic feasibility in the framework of sustainable and biodegradable innovations entails the analysis of the factors namely the cost of production, investment, efficiency in operation and market demand, and profitability. Companies should very keenly evaluate these issues before they invest in research or utilization of eco-friendly technologies. In case the financial risks are considered to be excessive, companies might not be eager to use sustainable solutions even when it is beneficial to the environment(Cheng et al., 2005).
The perception of risk is an important factor in the adoption of the sustainable innovations. The uncertainties that organizations often encounter are the performance of the technology, its acceptance in the market, regulatory requirements and the returns in the long term. Such doubts will cause reluctance to decision-makers and investors. As an example, new manufacturing technologies that have not been tested at large scale would be necessary to make biodegradable materials. This is a form of technology uncertainty that adds the perceived risk of adoption(Milligan et al., 2009).
(Vijayabanu et al., 2017) states that an investment risk is another significant risk factor. Sustainability technologies usually demand high capital investment at the initial stage in terms of research, equipment upgrade, and infrastructure development. Firms are not sure whether they will get satisfactory returns on such investments. Here, in most instances biodegradable materials can be costlier to produce initially as opposed to the traditional plastics thus not matching the transition to the biodegradable products. The risk of investment is even greater in sectors with narrow profit margins as well as the companies that are very sensitive to changes in costs.
Another parameter that impacts sustainable innovations adoption is technological preparedness. Technological readiness is used to denote the level of maturity, reliability, and implementation ability of a certain technology in the existing systems(Willekens et al., 2022). When organizations feel that sustainable technologies are technologically viable and applicable in their operational systems, they will have high chances of adopting them. Organizations can be more comfortable in implementing biodegradable technologies when they are properly developed and with the support of sufficient technical infrastructure.
Technological preparedness in most cases also consists of the presence of qualified staff, technological know-how and favorable innovation systems. Organisations require workers who are trained to handle new materials and processes of production(Vijayabanu et al., 2017). They also need to work with research institutions, technology vendors as well as innovation partners. Sustainable innovations that are not supported by sufficient technological preparedness can result in the disruption of operations in the organization or high production expenses.
Another important measure that can define the success of biodegradable innovations is market acceptance. A technology may be beneficial to the environment and economically viable but unless it is adopted by the consumer and stakeholders, it cannot succeed. The awareness of the consumers on the environmental issues has over the last few years increased, and sustainable products are in high demand. Consumers are becoming more conscious of using eco friendly packaging, biodegradable products, and eco friendly brands. The change in consumer attitudes also opens up a possibility of businesses to be differentiated by their sustainability efforts(Akmal et al., 2023).
But acceptance of the market also relies on other factors including quality of the products, competitiveness of the price of the products, and value. When the biodegradable products are considerably costly as compared to the conventional products, consumers might be reluctant to use them because of their environmental advantages. Due to this, organizations should strike a close balance between sustainability goals and cost efficiency in the quest of ensuring that their products are competitive in the market(Talha et al., 2025).
The other important element that determines the adoption of sustainable innovations is regulatory support. To minimize plastic waste and promote the use of biodegradable materials, different governments worldwide have implemented some environmental regulations and policies and implemented incentives to minimize the issue of plastic waste(Kılkış & Kılkış, 2017). Such policies could be a ban on single-use plastics, a tax credit on eco-friendly goods, a spur in sustainable research and development subsidies, and mandatory recycling. These kinds of regulatory systems exert an external force on organizations to embrace sustainable technologies.
It can also help to eliminate uncertainty through the use of regulatory support, development of clear guidelines and standards of biodegradable materials. Consistent policies that are supportive by the governments give a better chance to the companies to invest in sustainable innovations as these companies have more confidence in the long term sustainability of such a venture. On the other hand, ambiguous or inconsistent laws can deter the investment of big in biodegradable technologies by organizations(Oliveira et al., 2022).The interplay of technological preparedness, regulation facilitation, and acceptance in the market is very essential in defining economic viability of sustainable innovations. Once these factors are positive, organizations will also gain both environmental and financial gain. As an illustration, in cases where governments are offering regulatory benefits and consumers are showing their high interest in the products that are environmentally friendly, the companies can see an improved sales and reputation of their brand, which can balance the increased cost of initial investment in sustainable technologies(Bastian et al., 2017).
Organizational commitment towards environmental responsibility is another crucial factor in adoption of sustainable innovation. One of the areas that have been integrated by many companies in its corporate strategies is sustainability as an aspect of social responsibility. Sustainable environment has been a key element of corporate image and stakeholder involvement. Companies that proactively make sustainable innovations usually have a higher brand image, customer loyalty, and relationship with regulators and investors.(Ullah et al., 2025) state that corporate sustainable practices also affect the internal decisions. Firms that focus on environmental objectives have higher chances to invest in the research and development of bio-degradable materials and environmental friendly technology. It is possible that such organizations can see sustainable innovations not only as a requirement to comply, but as a long-term growth and competitive basis.
Ecosystems of innovation also have a significant role to play when it comes to the process of ensuring that technology is adopted sustainably. Industries, universities, research institutions and government agencies can be used to develop biodegradable technologies faster through collaboration. Knowledge sharing, pooling of resources, and collaboration in research is made possible by these collaborative networks, leading to a reduction of costs and risks that are associated with innovation. Organizations that can operate in the supportive innovation ecosystems have a higher chance of experimenting with new technologies and adopting sustainable solutions(Shahbaz et al., 2024).
The use of biodegradable innovations is also a critical consideration in the supply chain. Sustainable materials have to be produced and distributed in a coordinated process involving a set of stakeholders such as suppliers, manufacturers, distributors, and retailers. Firms should make sure that the sustainable raw materials are in reasonable quantity and at affordable prices. Any interruption in the supply chain may impact on the efficiency of production and operational risks(Zheng et al., 2024).
Also, businesses need to take into account the life cycle of the biodegradable products. Sustainable innovations are best applied when it is approached as a complete life cycle, that is, production, usage, and disposal. Life cycle thinking will ensure that the positive effects on the environment are realized throughout the entire lifespan of the product instead of it being experienced during certain production phases(Wang et al., 2024).
The education and awareness of consumers are also necessary to raise the usage of biodegradable products. The advantages and correct way of disposing biodegradable materials are still unknown to many consumers. Educational campaigns, green labels, and open communication may assist the organizations in enlightening consumers on the green benefits of the sustainable products. With more awareness, consumers will have increased needs on products that are environmental friendly, hence, more market acceptance(Yousaf et al., 2024).
The financial institutions and investors also contribute to sustainable innovation adoption. Numerous investors have shifted their focus to environmentally friendly investments and consider businesses in terms of their sustainability. Greener financing, as well as investment opportunities, can be more readily accessible to organizations that show a high level of commitment to sustainable practices. Such financial assistance will enable the firms to go through the early barriers of investment funds towards biodegradable technologies(Andersson et al., 2010).
Risk management plans are thus very critical towards organizations that seek to achieve sustainable innovations. Firms should determine any potential technological, financial and market risks and come up with methods to mitigate them. Pilot testing the new technologies, a market feasibility study, diversification of investment portfolios, and strategic partnership with technology providers are some of the effective risk management measures(Addison, 1996).
Organizational culture is another factor that affects adoption. Companies that are promoting innovation, experimentation and sustainability have better chances of successfully adopting biodegradable technologies. Adequate leadership support, engagement of employees and lifelong learning may create a context that promotes sustainable innovation. Employees will be more willing to contribute to the unleashing of biodegradable solutions when they positively perceive the environmental and economic advantages of using biodegradable solutions(Nghiêm-Phú, 2019).
Another way in which the digital technologies facilitate sustainable innovations is their role in developing innovations. The data analytics, simulation models, and digital monitoring are the tools that help organizations evaluate the performance and feasibility of biodegradable technologies in a more efficient way(Kayouh & Dkhissi, 2022). These technologies can assist organizations to monitor the efficiency of production, the effect to the environment and cost optimization. Combining digital solutions and sustainable innovations, companies are able to enhance their decision-making and minimize uncertainties in adoption(Sharma & Sharma, 2019).
Moreover, the use of biodegradable innovations has also been affected by the global trends in sustainability and international environmental agreements. Environmental concerns are also set to become global priorities and therefore organizations are expected to meet sustainability expectations and environmental obligations. It is the pressure exerted by these global organizations that prompt companies to use environmentally friendly technologies and practices.
SMEs might also have further dilemmas in order to embrace biodegradable innovations because of the scarcity of funds and technological means. Nevertheless, the adoption barriers can be overcome, and such organizations with the aid of supportive government programs, innovation grants, and collaborative networks. The businesses of all sizes should be encouraged to participate in order to bring about the environmental sustainability on a mass scale(Abid et al., 2024).
Altogether, the available literature suggests that the implementation of sustainable and biodegradable innovations is affected by a complicated combination of economic, technological, regulatory, and market forces. Economic viability is one of the primary areas that organizations have been concerned with because prices of sustainable technologies and associated financial risks may be huge. Meanwhile, technical preparedness, favorable regulation, and market acceptance are important factors that minimize uncertainties and complement adoption decisions(Lutzenberger, 2017).
Awareness of these factors would play a critical role in effective strategies to ensure sustainable innovation that will permit economic viability. Companies need to be holistic and incorporation of the environment objectives, finances, and operations(Hassan et al., 2021). Focusing on the technological challenges, risk management, and creation of favorable regulatory and market conditions, companies will be able to achieve successful implementation of biodegradable innovations and contribute to sustainable environmental performance in the long run(Hong & Chen, 2021).
To sum up, sustainable and biodegradable innovations is also a significant direction towards mitigating ecological activity and developing industrially responsibly. Nevertheless, the effective implementation of these types of innovations is determined by a number of interconnected variables, such as economic viability, investment risk, technological maturity, regulatory environment, and market acceptance. Those organizations that properly handle these factors tend to attain both the environmental and economic success. With the growing focus on sustainability around the world, it is implied that biodegradable innovations would remain crucial in defining the future of industries that are likely to be environmentally responsible.

Research Methodology:
Hypotheses
H1: Investment Risk has a significant effect on Economic Feasibility in the adoption of sustainable and biodegradable innovations.
H2: Market Acceptance positively influences the Economic Feasibility of sustainable and biodegradable innovations.
H3: Regulatory Support significantly influences Investment Risk associated with sustainable and biodegradable innovations.
H4: Regulatory Support positively affects Market Acceptance of sustainable and biodegradable innovations.
H5: Technological Readiness positively influences Market Acceptance of sustainable and biodegradable innovations.

Research Objectives
1. To study the impact of investment risk on the economic feasibility of sustainable and biodegradable innovations.
2. To study the influence of market acceptance on the economic feasibility of sustainable and biodegradable innovations.
3. To assess the outcome of regulatory support on investment risk associated with sustainable and biodegradable innovations.
4. To examine the relationship between regulatory support and market acceptance of sustainable and biodegradable innovations.
5. To measure the impact of technological readiness on market acceptance of sustainable and biodegradable innovations.
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Figure 1: Conceptual Framework for Sustainable and Biodegradable Innovation Adoption

Data Analysis:
The conceptual model is presented in Figure 1 in which technological preparedness, regulatory favour, market reception, investment risk, and economic viability are interrelated in projects of sustainable and biodegradable technologies. Technological readiness, using the indicators TR1, TR2 and TR3, is the presence and maturity of the technology that contributes to the formation of the market acceptance (measured by MA1, MA2, MA3), which demonstrates how willing markets are to accept innovative approaches to the environmentally-friendly environment. Meanwhile, the regulatory support, captured by RS1, RS2, RS3, and RS4, has a twofold effect: it enhances the market acceptance and at the same time impacts the investment risk (IR1, IR2, IR3) a set of financial uncertainties organizations may encounter when investing in sustainable technologies. These relationships lead to economic feasibility, indicated by EF1, EF2, and EF3, of biodegradable innovations as financial and viable in the real world market. Essentially, the model indicates that, supportive policies and technological readiness help in fostering market confidence and influence the perceived risk of investment and the combination of these two factors in the aggregate economic feasibility of sustainable innovations.
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Figure 2: PLS-SEM Structural Model Results of Technological Readiness, Regulatory Support, Market Acceptance, Investment Risk, and Economic Feasibility

Figure 2 presents the PLS-SEM structural model with factor loadings, path coefficients, and explanatory power (R²) illustrating how key drivers shape the economic viability of sustainable and biodegradable innovations. Technological Readiness (TR1 = 0.952, TR2 = 0.948, TR3 = 0.929) positively influences Market Acceptance with a path coefficient of 0.240, while Regulatory Support-measured by RS1 = 0.855, RS2 = 0.906, RS3 = 0.902, and RS4 = 0.893-strongly affects both Market Acceptance (0.664) and Investment Risk (0.657). Market Acceptance itself is reflected through MA1 = 0.868, MA2 = 0.907, and MA3 = 0.919, explaining 75.4% of its variance (R² = 0.754), and further contributes to Economic Feasibility with a coefficient of 0.362. Investment Risk, represented by IR1 = 0.886, IR2 = 0.892, IR3 = 0.706, explains 43.2% of its variance (R² = 0.432) and shows a strong influence on Economic Feasibility (0.574), which is measured through EF1 = 0.874, EF2 = 0.814, and EF3 = 0.841 and achieves an explanatory power of R² = 0.714. Together, the model elegantly reveals how supportive regulations and technological preparedness shape market confidence and perceived investment risks, which ultimately determine the economic feasibility of sustainable biodegradable innovations.

Table 1: R² and Adjusted R² Values for Economic Feasibility, Investment Risk, and Market Acceptance
	 
	R-square 
	R-square adjusted 

	Economic Feasibility 
	0.714
	0.713

	Investment Risk 
	0.432
	0.43

	Market Acceptance 
	0.754
	0.753



Table 1 presents the coefficient of determination (R²) and adjusted R² values that indicate how well the structural model explains the key endogenous constructs in the study. Market Acceptance shows the strongest explanatory power with an R² value of 0.754 and an adjusted R² of 0.753, meaning that approximately 75.4% of the variance in market acceptance is explained by its predictors in the model, reflecting a very strong level of predictive capability. Economic Feasibility also demonstrates substantial explanatory strength with an R² of 0.714 and adjusted R² of 0.713, indicating that 71.4% of the variation in economic feasibility is accounted for by factors such as market acceptance and investment risk, suggesting a highly reliable model fit. In comparison, Investment Risk records a moderate yet meaningful explanatory level with an R² value of 0.432 and adjusted R² of 0.430, showing that 43.2% of its variance is explained by regulatory support within the model. Together, these values reveal a well-performing structural model where the predictors strongly explain market acceptance and economic feasibility, while still providing a reasonable explanation for investment risk in the context of sustainable and biodegradable innovation adoption.

Table 2: Reliability and Convergent Validity of Constructs (Cronbach’s Alpha, Composite Reliability, and AVE)
	 
	Cronbach's alpha 
	Composite reliability (rho_a) 
	Composite reliability (rho_c) 
	Average variance extracted (AVE) 

	Economic Feasibility 
	0.797
	0.8
	0.881
	0.711

	Investment Risk 
	0.772
	0.784
	0.87
	0.693

	Market Acceptance 
	0.88
	0.883
	0.926
	0.807

	Regulatory Support 
	0.912
	0.918
	0.938
	0.79

	Technological Readiness 
	0.938
	0.942
	0.96
	0.889



Table 2 measures the reliability and convergent validity of constructs measuring the study through Cronbach alpha, composite reliability (rhoa and rhoc) and average variance extracted (AVE) to prove that the measurement model is strong. Technological Readiness exhibits largest internal consistency with the alpha = 0.938, rhoa = 0.942, rhoc = 0.960 and AVE = 0.889 which shows the highest reliability and very high convergent validity. Regulatory Support is also highly reliable with alpha = 0.912, rhoa = 0.918, rhoc = 0.938 and AVE = 0.790 indicating a well developed construct. On the same note, Market Acceptance has a high measure quality of alpha = 0.880, rhoa = 0.883, rhoc = 0.926, and AVE = 0.807 meaning that its indicators are always reflecting the construct. The values of Economic Feasibility (alpha = 0.797, rhoa = 0.800, rhoc = 0.881) and Investment Risk (alpha = 0.772, rhoa = 0.784, rhoc = 0.870, AVE = 0.693) have sufficient values of internal consistency and validity. In general, it is clear that all constructs meet the generally accepted reliability and AVE standards of 0.70 and 0.50, respectively, which proves that the measurement model can be regarded as statistically reliable and valid in measuring sustainable and biodegradable innovation adoption.

Table 3: Structural Path Coefficients, T-Statistics, and Significance Levels
	 
	Original sample (O) 
	Sample mean (M) 
	Standard deviation (STDEV) 
	T statistics (|O/STDEV|) 
	P values 

	Investment Risk -> Economic Feasibility 
	0.574
	0.576
	0.032
	18.117
	0

	Market Acceptance -> Economic Feasibility 
	0.362
	0.36
	0.041
	8.813
	0

	Regulatory Support -> Investment Risk 
	0.657
	0.659
	0.038
	17.275
	0

	Regulatory Support -> Market Acceptance 
	0.664
	0.665
	0.046
	14.498
	0

	Technological Readiness -> Market Acceptance 
	0.24
	0.24
	0.046
	5.26
	0



The structure path results of PLS-SEM model are presented in Table 3 displaying how the study constructs are related with each other using the original sample estimates, sample means, standard deviations, T-statistics and P-values, and therefore, the strength and statistical significance of each of the hypothesized relationships. There is a strong relationship between the variables in the model because Economic Feasibility has a path coefficient of 0.574 with an investment risk of 0.576 with a STDEV of 0.032 and the path coefficient of 18.117 (P = 0.000). The effect of Market Acceptance on Economic Feasibility (O = 0.362, M = 0.360, STDEV = 0.041, T = 8.813, P = 0.000) is also positive (albeit rather moderate). Meanwhile, Regulatory Support has a significant negative effect on Investment Risk (O = 0.657, M = 0.659, STDEV = 0.038, T = 17.275, P = 0.000) and Market Acceptance (O = 0.664, M = 0.665, STDEV = 0.046, T = 14.498, P = 0.000) which shows that supporting regulations play a crucial role in Lastly, Technological Readiness also has a positive effect on Market Acceptance, but with a smaller, but statistically significant, effect (O = 0.240, M = 0.240, STDEV = 0.046, T = 5.260, P = 0.000). In general, it can be concluded that the significance of all relationships is very high (P < 0.001), which proves the fact that the suggested structural paths are well supported by the fact of sustainable and biodegradable innovations adoption and economic feasibility.

Discussion
The results of the current research provide an insightful and well-stratified insight into the process of sustainable and biodegradable innovations transitioning between a good idea and an economical solution. Figure 1 contains the conceptual framework according to which all the analyses will be conducted as the interrelated roles of technological readiness, regulatory support, market acceptance, investment risk, and economic feasibility are observed. The framework shows a pathway of logic but dynamic process: technological preparedness and regulatory support are the driving forces that affect market perception and financial uncertainty, whereas market acceptance and investment risk are the determinants that will be used to find out whether sustainable innovations can turn into economically viable or not. This framework is indicative of the complexity of real world situations of organizations that are trying to implement environmentally friendly technologies where policy favourable environments of technology use and favourable market reception are not enough. 
This is further elaborated by the structural model in Figure 2 which empirically proves the power of these relationships. These findings show that regulatory support is especially strong, as it strongly affects both the market acceptance (0.664) and the risk of investment (0.657). This observation underscores a noteworthy fact, which is that when governments establish enabling regulatory contexts, such as policies, incentives or environmental norms, organizations are more likely to invest in sustainable technologies, and markets are more open to them. The technological readiness also plays a role in market acceptance but its impact is relatively less (0.240), which indicates that technological maturity is an important factor, but societal and regulatory confidence can even be more critical in determining how the market will act. In the meantime, economic feasibility is directly influenced by both market acceptance (0.362) and investment risk (0.574), which implies that the final result of financial performance is determined in the way the markets react and in which organizations can make sense of the risk inherent in investing.
The findings in Table 1 also support the explanatory power of the model because the values of R 2 indicate high predictive power. The best explanatory power (R 2 = 0.754) is attained by market acceptance, implying that a third of its variance is attributed to technological readiness and support by regulators. Economic feasibility also exhibits a significant explanatory power (R 2 = 0.714) and demonstrates that market adoption and investment risk have a combined significant and convincing effect on the financial feasibility of sustainable innovations. The regulatory support is a moderately explained risk in investment with an R 2 value of 0.432 and this indicates that policy frameworks have a substantial influence on risk perceptions but other external financial or market factors could also be at play.
It is important to ensure that structural relationships are measured effectively by ensuring that the measuring model of measurement is reliable and valid. Table 2 shows that all the constructs have scores above the desired levels of reliability and convergent validity. The values of alpha of Cronbach are between 0.772 and 0.938, whereas the values of composite reliability are much higher than the acceptable level of 0.70, which validates the strong internal consistency of the measurement items. In the same manner, the values of Average Variance Extracted (AVE) -between 0.693 and 0.889- shows that each construct explains a lot of variance using its indicators. These findings support the fact that the constructs involved in this study reflect well the concepts behind the research which are technological readiness, regulatory support, market acceptance, investment risk and economic feasibility.
Lastly, Table 3 gives the statistical evidence of the hypotheses that are proposed using the structural path coefficients and significance tests. All relationships are of very high value with p-values less than 0.001, and this strengthens the model. The most significant factor is the investment risk on the feasibility of the economy (0.574) as it highlights that the financial uncertainty is one of the key factors that overlook the adoption of sustainable technologies. Regulatory support goes a long way in influencing the risk of investment and market acceptance whereas technological preparedness is useful in influencing market confidence. A combination of these pieces of evidence makes a vivid picture; sustainable and biodegradable innovations are becoming economically viable not only due to the development of technologies, but also due to the maintenance of the ecosystem of favorable policies, the minimal level of financial risks, and an increase in the level of market acceptance.

Conclusion
The current paper provides a reflective analysis on how sustainable and biodegradable innovations can be transformed into an aspiration of environmental concern and working economic solution. In a world where the effects of plastic waste and non-biodegradable products grow heavier each second, it is not only essential to study the forces which influence the possibility of sustainable technologies but also to find answers to the social problems of the issue. The conceptual framework as exemplified in Figure 1 gives a concise but effective portrayal of such forces by revealing the fact that the elements of technological preparedness and regulatory encouragement do not exist in solitude but rather are the determinants of market acceptance and risk of investments, which in combination, determine the economic viability of sustainable implementation of innovation adoption. This framework represents a fine line between the environment responsibility and economic feasibility that contemporary industries have to walk. 
This correlation is also shed some light on the empirical findings. As revealed in figure 2, enabling regulatory environments and technological readiness are important factors that ought to determine market confidence and financial perceptions. The support of regulations, especially, becomes a critical factor, boosting the market acceptance and attitudes to investment risk. This implies that in an event of governments offering some clear policies, incentives, and environmental directions, industries get the confidence to invest in sustainable solutions. Market acceptance is also positively supported by technological preparedness which confirms the notion that well developed and stable technologies will motivate the stakeholders to adopt the environmentally friendly innovations.
Table 1 shows the statistical strength of the model because the R 2 values indicate that it has strong explanatory power concerning market acceptance and economic feasibility. These findings indicate that the model is a powerful concept that explains the processes that are at work in the adoption of sustainable innovations. In the meantime, Table 2 proves the reliability and validity of the measurement constructs and has shown that the technological readiness, regulatory support, market acceptance, investment risk, and economic feasibility variables used in this study are measured with a high level of internal consistency and convergent validity. This rigor enables the research results to be more credible.
Lastly, the table 3 has displayed structural relationship and thus all the hypothesized pathways are found to be statistically significant. The most powerful impact on the economic feasibility is investment risk, and it should be emphasized that organizations are financially cautious when they pay attention to new sustainable technologies. Consecutively, the regulatory support and technological readiness indirectly can regulate economic performance by backing to market acceptance and perceived risk.
Combined, these lessons have led to one overriding conclusion: sustainable and biodegradable innovations are not only successful with an environmental purpose or a technological ingenuity, but an ecosystem of linked policies, technological maturity, market trust, and affordable risk in investments, these innovations are successful in being environmentally relevant and economically realistic.
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