
Copyrights @Kalahari Journals Vol. 7 (Special Issue2, Jan.-Feb. 2022) 

International Journal of Mechanical Engineering 

240 

ISSN: 0974-5823   Vol. 7 (Special Issue2, Jan.-Feb. 2022) 

International Journal of Mechanical Engineering  

THE CHALLENGES OF TECHNOLOGY 

TRANSFORMATION FOR SUSTAINABILITY IN 

THE GREEN ECONOMIC TRANSITION 
*Dr. Ramavat Vaijayanti Tulsiram 

Assistant Professor, Department of Commerce 

MGV’s, M.P.H.Mahila College, Malegaon Camp Dist.Nashik- 423105 

 

ABSTRACT 

The Green Economy is a new way of thinking about growth and development that can lead to economic success and better living 

conditions for people while simultaneously encouraging environmental and social health. Society is currently undergoing a shift 

in the domains of technology and the green economy. It is changing business paradigms, technological creation and application, 

consumption and offering, and information sharing in both the human and machine worlds. A green economic strategy should 

priorities the development and application of sustainable technology. The primary purpose of this study is to highlight a number 

of issues that politicians and specialists at many levels of society must fully comprehend in order to achieve long-term 

technological transformation. 

And also suggest some future study directions. The debates concentrate on five topics: (i) managing dispersion (and increasingly 

global) environmental risks; (ii) achieving drastic, instead of incremental, feasible technological change; (iii) green capitalism 

and also the uncertain business scenario; (iv) the state's role and designing appropriate policy mixes; and (v) addressing sectoral 

concerns and impacts. Long-term technological development, the article contends, would wish a reassessment of the roles of 

personal business and government, which future research should focus on the challenges of finding and implementing government 

reform instrument components in a very range of institutional settings. 
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INTRODUCTION 

Over the past decade, a typical declare has been that conventional financial models want to be reformed if you would like to house 

weather change, biodiversity losses, water scarcity, etc., while on the equal time addressing key social and economic challenges. 

This debate was triggered by the worldwide financial crisis of 2008–2009, and these issues are transformed into the goal of a 

"green economy." additionally, countries everywhere the planet accepted the so-called 2030 Agenda for Sustainable Development 

goals and its 17 SDGc. These goals emphasize that eradicating global poverty requires measures that not only promote economic 

process but also address a range of social needs like education, hygiene, welfare, and creating jobs, all while combating pollution 

and temperature change. As a result, the goals for sustainable development create a real relationship between the ecological and 

economic systems.  

They also emphasize the importance of making the transition to a green economy, which entails a radical shift toward more 

environmentally friendly manufacturing and consumption practices. In this study, author focus on a key component of such a 

transition: the creation of sustainable technological progress, i.e., production and consumption patterns that have far fewer 

negative effects on the natural environment, including the climate changes. The paper specifically covers variety of critical 

obstacles in sustaining – and overcoming – long-term technological transformation. These difficulties are posed with the goal of 

communicating key findings from academic research to policymakers, professionals, and also the general public. 

Addressing climate and environmental issues clearly necessitates natural scientific understanding further as engineering 

competence in terms of the various technology solutions that will be accustomed reduce negative consequences (e.g., carbon-free 

energy technologies). Pursuing sustainable technological development, on the opposite hand, could be a cultural, organizational, 

social, and economical undertaking that entails variety of non-technical problems. Many areas, like energy generation, installation, 

and so on, may be characterized as socio-technical systems and/or innovation process, consistent with the so-called transitions 

literature. These systems are made up of a network of participants (individuals, private enterprises, research institutes, government 

bodies, and so on), their knowledge, and the associated institutions (legal rules, codes of conduct, etc.). To put it in our own way, 

the event of latest carbon-free technologies, as an example, may necessitate the establishment of latest value chains containing 

actors who haven't necessarily engaged within the past; this necessitates a relatively long process which will alter society in an 

exceedingly number of the way, including legal changes, changed consumer behavior, distributional effects, infrastructure 

development, and novel business models. 
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To put it another way, in order to achieve long-term technological transformation, economic and sociological adjustments are 

required in addition to technological advancement. In reality, there are several examples throughout history that demonstrate the 

need of addressing the organizational and institutional issues that come with technological change and modernization. During the 

20 th century, productivity increased dramatically. Despite the very fact that current was discovered within the late 1870s, electric 

motors supplied but 5% of mechanical power in American companies in 1900, and it took another 20 years for his or her output to 

skyrocket. one in all the explanations for the slow adoption of electrical power was that existing factories had to alter their entire 

operating systems, including the assembly process, architecture, logistics, and also the ways within which workers were recruited, 

trained, and paid, so as to maximise the advantages of the new technology. 

This key premise, that new technology adoption must be accompanied by systemic reforms, applies to both the corporate and the 

social level. Any new solutions must consider the complexity of the interdependencies between different types of actors with 

varied backgrounds, overall market dynamics, and therefore the need for knowledge building and institutional transformation. In 

reality, within the case of green technology, like zero-carbon processes in energy-intensive sectors, systemic reforms could also be 

especially important.  

In light of this, the question of how to foster long-term technological progress is receiving more attention in policy circles and 

theoretical study. The major goal of this article is to address some of the most fundamental social challenges in seeking such 

transformation, as well as to present critical policy insights and vital research avenues for the future. We accomplish it by 

combining different strands of scholarly literature. The study highlighted on the following five overall challenges.   

 (i) managing dispersion (and increasingly global) environmental risks  

 (ii) achieving drastic, instead of incremental, feasible technological change 

 (iii) green capitalism and also the uncertain business scenario 

  (iv) the state's role and designing appropriate policy mixes 

  (v) addressing sectoral concerns and impacts. 

 (i) Managing dispersion (and increasingly global) environmental risks-  

Stringent limitations on emissions into the air and water were introduced through the onset of contemporary environmental policy 

in the year1960s. The focus was, however, almost entirely on fixed pollution sources, which have been reasonably easy to monitor 

and control, for example, by plant-specific emission guidelines. Furthermore, there was a major focus on local environmental 

implications during this time period, such as emissions into surrounding river basins having negative impact on other industries 

and homes in the same town. 

However, throughout time, the environmental issues have been increasingly focused on reducing different types of diffuse 

pollution. These come from a variety of places, including agriculture, road transportation, shipping, and aircraft. Pollution from 

diffuse sources spreads over broad distances, and while they may not be a major source of pollution on their own, when combined 

with other diffuse sources, they can have significant overall effects. Universal environmental concerns such as climate variation 

are becoming increasingly important, and this challenge is being exacerbated by globalization and increased worldwide trade in 

consumer products. Managing these difficulties frequently necessitates inter-national talks and burden-sharing, which have proven 

problematic in and of themselves. This challenge is exemplified by the challenges in reaching a sufficiently rigorous global 

climate contract. 

Managing emissions are notably difficult to monitor and, as a result, to control. Environmental authorities, for example, may 

desire to sanction incorrect waste product disposal because it would help minimize various chemical hazards, yet such 

performance is often covert and difficult to find out. Plastic garbage is an excellent example; it comes from millions of consumer 

goods, is moved across the world by currents and winds, and accumulates micro plastics, especially in the ocean. Several 

hazardous substances are found in consumer products. It's also tough to keep track of how these compounds might spread to 

humans and the environment. However, controlling diffuse pollution in such a careful manner is difficult. This establishes 

priorities for which types of actions should be conducted, with waste prevention taking precedence, followed by waste re-use, 

material recycling, waste recovery, and landfilling. Despite the fact that research has proven that this hierarchy is a sensible thumb 

rule from an ecological standpoint. Deviations from the grading might be motivated in a variety of ways, thus they must be taken 

into account. 

Supporting product designs that consider reparability and reusability is one significant strategy to encourage product recycling and 

reuse. A modular product structure can also help to improve recyclability. This, however, comes with a set of challenges. 

Companies frequently design products in ways in which increase the prices of recycling for downstream processors, yet for 

institutional reasons, the waste recovery facility is also unable to supply the manufacturer with any incentives to regulate the 

merchandise design. One example is that the usage of multi-layer plastics for food packaging, which may be difficult to recycle 

mechanically. While promoting material and energy conservation methods can help to unravel the difficulty of varying 

environmental impacts. 

In summary, the growing relevance of managing dispersion into the natural environment necessitates the development of indirect 

pollution abatement solutions for environmental preservation. cycling and resource efficiency must not overshadow the need to 

strengthen hazardous substance and material tracing and tracking, also providing better incentives for product design. There is a 

need for both technical and organizational advances. 
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(ii) achieving drastic, instead of incremental, feasible technological change;  

Increased material and energy efficiency in existing production processes, as an example, are crucial aspects within the transition 

to a green economy. More substantial – and maybe radical – technological innovation, on the opposite hand, is required. as an 

example, replacing fossil fuels in transportation and iron and steel manufacturing necessitates fundamental technological 

adjustments instead of incremental efficiency gains. However, there are variety of elements that may make radical innovation 

impossible within the first place. Three major roadblocks are highlighted below. 

First, one barrier is that the risk that enterprises that invest in technical development face, together with the financial market's 

limited ability to cope with the problem of long-term risk-taking. because of an absence of historical data to assess hazards, these 

markets may fail to supply risk management instruments for immature technologies. There also are fears that global financial 

sector liberalization has led to personal financial investors taking a more short-term approach. In reality, research reveals that 

personal enterprises' decision-making could also be skewed toward short-term gains thanks to agency issues, leading to myopic 

behavior even within the presence of fully efficient capital markets. Secondly, private investors may have limited incentives to 

make long-term technical development investments.  

Third, incumbent technologies frequently suffer unfair competition from new green technologies. Because they were allowed to 

expand during times of less stringent environmental rules, in addition as more or less tailor-made institutions and infrastructures, 

the incumbents, which can be close substitutes for his or her greener counterparts, will have a relative competitive advantage.  

In summary, more radical technological shifts are required for sustainability, and such shifts are characterized by long and 

challenging development periods during which new systemic structures such sector networks, supply chain, knowledge, and 

institutions must be established and aligned with emerging technologies. Overall, the private sector can not be trusted to form 

these structures on its own, necessitating some kind of official intervention. However, any policy instrument or policy 

combination that's effective must be supported a radical understanding of the underlying barriers to long-term technological 

growth. Technology-specific support could also be required since different technologies encounter context-specific learning 

processes, patenting possibilities, risk profiles, then forth. 

(iii) green capitalism and also the uncertain business scenario  

Since the beginning of the current environmental debate in the 1960s, economic and environmental aims have been regarded as 

being incompatible. It has been stated that business decisions are based on profit maximization; attempting to address 

environmental problems at the same time will result in lower earnings and decreased productivity. However, as concerns about the 

worldwide economy's environmental footprint have grown, as has the proliferation of organic products, material waste recycling 

labelling and climate compensation schemes, among other things, sustainability issues have begun to enter mainstream endeavor. 

In fact, many multinational organizations now not distinguish between environmental and general innovation; the environmental 

footprints of company operations are virtually constantly considered during the revolution process.  

Finally, estimating how far voluntary business activities will take us down the winding road to a green economy is difficult. 

Industrial firms and sustainability entrepreneurs are likely to contribute to the development of new and/or refined business models 

(e.g., to allow for increased resource sharing and recycling) as well as the commercialization of innovations, in addition to a 

variety of incremental developments, such as increased energy and material efficiency as a result of increased digitalization. 

Businesses will most certainly pay more attention in the future to avoiding future environmental liabilities, such as the costs of 

contaminated land remediation or the risk of flooding as a result of climate change. It's not surprising that large insurance 

companies were among the first to recognize climate change as a threat to their survival.  

iv) the state's role and designing appropriate policy mixes 

Setting suitable "framework conditions" for the economy is a crucial issue for government policy making. This largely pertains to 

the legal framework, which must be predictable and transparent. Traditional environmental policy that limits emissions through 

taxes or performance requirements, as well as the elimination of environmentally detrimental subsidies, will continue to be vital. 

The purpose of such measures is to ensure that the external costs of pollution are internalized in the decision-making of businesses 

and people. In fact, there are multiple compelling reasons to employ a more diverse set of policy instruments in the green 

economy. At a broad level, promoting green technology growth, particularly essential innovation, requires a combination of 

policies. 

In the field of waste management, policy mixes is also necessary for a range of reasons. Previous research has demonstrated that a 

combined output tax and recycling subsidy is a good second-best policy instrument mix in situations when dispersed pollution 

can't be directly regulated and monitored. The inducement encourages people to use recycled materials rather than virgin 

resources, lowering the quantity of waste that finally ends up in landfills. Limited incentives for product makers to deal with 

product design and recallability, which might cut downstream recycling costs for other businesses, could potentially drive an 

expanded waste management policy mix.  

Supporting the development of generic technology on which entrepreneurial enterprises might build is a fundamental function for 

a green innovation policy. Support for public R&D and co-funding of pilot and demonstration plants helps to create variation and 

allows for the verification, optimization, and up-scaling of new ideas.  

Green energy technology's innovation systems are typically technology-specific. Different technologies are subjected to distinct 

and multi-dimensional growth processes, such as bottlenecks, learning processes, and capital goods industry dynamics. The nature 

of knowledge spillovers and long-term dangers will differ, as will the possibility of technological lock-in linked with incumbent 
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technology for green economy. Clearly, technology-specific policies are difficult to draught and implement; regulators often face 

considerable information constraints, and their decisions may be influenced by politico-economic factors such as bureaucratic 

incentives and lobby group interests. 

In summary, present climatic and environmental challenges demand a combination of policy instruments, not least since the 

barriers to new sustainable technology are multi-faceted and often change amongst technologies. The addition of technology-

specific laws to standard environmental rules should help to boost green innovation. This is a problem for policymakers since it 

necessitates a better understanding of how various policy measures interact and also the organizational factors in which they are 

used. 

(v) addressing sectoral concerns and impacts. 

The transition to a green economy, which involves technological advancement, has far-reaching implications for society as a full. 

Not only must new technology performance be optimised and efficient policies established, but the foremost significant 

distributional implications of technological change must even be recognised and addressed. All cultural changes have winners and 

losers, and thus the planned green transition may lack credibility among various major groups in society unless this may be 

understood and addressed. In South Africa, water conservation programme is an example of a green economy effort that fails to 

adequately understand the social dimensions of its goals.  

This problem entails a variety of variables of distributional implications. One such dimension is the impact on households of 

various income levels. The importance of the regional dimension of sustainable development cannot be overstated. One issue in 

this scenario is that people are increasingly expecting any green investments made in their own town to encourage regional 

development, employment, and other social purposes. The growing assertion of people's rights and increased demands for direct 

participation in relevant decision-making processes can also be ascribed to the increased emphasis on distributional impacts at the 

regional level. However, green technologies may fail to have a significant positive influence on local and regional revenue and 

employment. Ignoring the distributional effects of long-term technology progress leads to societal conflicts, which increases 

commercial risks for businesses and entrepreneurs.  

In summary, the varied distributional implications of sustainable technology progress should be given more attention in both 

scholarly study and policymaking to guarantee that this change occurs in ways that contribute to alleviate poverty. These 

consequences may necessitate a wider range of policies, but they also necessitate challenging trade-offs between efficiency and 

justice. 

 

CONCLUSION 

The breadth and depth of the societal challenges that arise as results of climatic and environmental threats are multidimensional, 

and during this essay, we've got focused on five major roadblocks to long-term technological advancement. These problems are 

universal, and that they should worry most areas, whether or not the precise answers vary counting on things. We finish by briefly 

outlining variety of consequences and prospects for future research endeavors during this final part. These knowledge gaps could 

offer valuable insights to both the scholarly community and policymakers and officials.  

It should go without saying that comprehending the nature and managing socio-technical transformations is a multidisciplinary 

endeavor. Natural scientists and engineers, on the one hand, and social scientists, on the other, must work together to translate 

environmental and technical concerns into societal challenges and action. However, it is important to remember that technological 

change is not a linear process which includes phases such as concept development, pilot and demonstration projects, market 

formation, and technology dissemination, as well as significant iterations between these phases. In order to get a more in-depth 

understanding of how technology-specific engineering ideas might be marketed in various institutional contexts, it should be 

explored how bridges between different technical and social scientific fields can be constructed. Transformation studies, creative 

and ecological economics, as well as literature on the innovation ecosystem and technology management, among other things, 

may be able to help build such linkages. Other types of systems research, including power system optimization methods, will be 

crucial. 

The comments in this paper also propose that future study should focus more on green economy. Of course, this could include 

new and/or altered policy instrument design, as well as numerous institutional and organizational innovations. The difficulties of 

establishing and executing technology-specific sustainability policies, sometimes referred to as green industrial policies, 

necessitate such innovation. Rather than a set of specific policy tools, these strategies are fundamentally processes of finding by 

both the state and industry. This entails constantly learning about the restrictions and opportunities that exist, and then responding 

to them. 

Furthermore, the growing importance of dispersed emissions necessitates green innovation in government. Implementing 

environmental standards that are near to causing damage, in particular, necessitates the use of specific monitoring technology that 

can quantify pollutant levels. The development of innovative technologies for exa, allows for low-cost monitoring of pollutants – 

should be encouraged, However, it is questionable who has the motivation to strive for it and conduct such research and 

development. Concerns about advancements that enable consumers to better assess the environmental impacts of various products 

and services can be expressed in a similar manner. Private enterprises are unlikely to pursue these types of green inventions 

vigorously. Governments often invest considerable sums in R&D for pollution reduction technology, but we rarely see 

government programmes sponsoring research on technologies that can aid in implementation and environmental monitoring.  
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Finally, research that includes numerous effect evaluations, as well as systematic innovation in outcome measures, should 

facilitate the transition to a green economy. This refers to evaluations of the impacts of key baseline trends like digitalization and 

automation, globalization verses nationalization, and so on environmental and distributional outcomes, as well as the prospects for 

green innovation collaborations and various circular economy-inspired business strategies. Such studies could be particularly 

beneficial in establishing future greening paths for important industrial sectors. Better evaluations of policy tools and policy 

combinations are, without a doubt, essential. Such analyses are far from straightforward, especially in light of the growing 

importance of technology-specific rules. They must consider the different policies that play a role in innovation systems, as well 

as the importance of key policies. They must take into account the many policies' roles in the modernization systems, as well as 

crucial communication effects; any evaluation must also take into account policy learning through time. 
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