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Abstract 
 

Since Industrial Revolution days, emissions from human activities-fossil fuel 
combustion, deforestation, and farming-have severely added to the greenhouse gases 
leading to global warming and climate change. The climate-related changes that are 
observed and projected include rises in global temperature; changes in precipitation 
patterns; higher frequencies of extreme weather events, such as droughts, storms, 
floods, and heat waves; and the rise of sea levels. These changes in the environment 
adversely affect the working of both human and natural systems. Many scientists have 
warned that climate change is a grave threat, potentially a threat to the very existence, 
of human civilization. However, despite these warnings, the global response and 
attendant mitigation efforts have been slow and largely inadequate. Climate change 
itself thus highlights the interplay between science and society, challenging the global 
governance institutions and rallying new social movements to its cause. Therewith 
social scientists have become increasingly involved in climate change, which has led 
to further conceptual developments in social practice theory, socio-ecological 
transitions, and transformation studies. 
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Introduction 
 
This transformation from the Industrial Revolution era sprang up as an important 
historical phase. It saw the rapid evolution of technology, economy, and society. But 
with the development came environmental degradation. The huge-scale usage of 
fossil fuels-from coal to oil and natural gas, is a big cause, along with deforestation 
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and new agricultural methods, for the increase in greenhouse gases in the atmosphere. 
These anthropogenic emissions cause global warming and form the larger problem of 
climate change. The critical domain of human concern has hence been an interaction 
of historic industrial development with ecological devastation. 

 
Literature review 

 
There are a number of researchers who have pointed out the links between 
industrialization, environmental destruction, and social changes. Smith, Stirling, and 
Berkhout (2005) delve into socio-technical transitions and maintain that sustainable 
governance is dependent on the unison of innovation in all systems. Meadowcroft 
(2009) points out the political aspects of energy transitions and stresses the difficulties 
in the long run of considering sustainable development as a part of economic policy. 
Shove, Pantzar, and Watson (2012) continue with the social practice theory by 
showing how daily life and institutional rules determine the level of consumption and 
environmental degradation. Scoones, Leach, and Newell (2015) take the green 
transformation route and say that the sustainability transition is in need of a new 
power, justice, and inclusiveness approach. The IPCC (2021) and UNFCCC (2015) 
stress the necessity of both, mitigation and adaptation, and recommend a global 
cooperation through the Paris Agreement framework. 

 
Research objective 

 
The main objectives of this investigation are: 

1. To analyze the past relationship between industrialization and climate change. 
3. To evaluate the impact of social, economic, and political structures on the 

environmental crisis either by keeping it alive or by slowing it down. 
4. To consider the importance of socio-ecological transitions and transformation 

studies in the context of sustainable futures.  
5. To pinpoint the roles played by education, activism, and indigenous 

knowledge in climate change adaptation and resilience. 
 

Methodology 
 
This research applies a qualitative and interdisciplinary method by integrating 
documentary and literature review, thematic synthesis, and comparative analysis. It 
gives the first place to documents like IPCC reports, UNFCCC treaties, and academic 
papers about socio-ecological theory for its primary source analysis. Such a technique 
makes it possible to thoroughly examine the dual nature of climate change as a 
physical and social process. 
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Analysis and discussions 
 
The process of industrialization improved living standards, but at the same time it 
resulted in the emissions of greenhouse gases which made the greenhouse effect 
stronger. The rise in Earth's temperatures, alterations in the pattern of rain, and 
extreme weather have all together had a negative impact on agriculture, wildlife, and 
the general health of the public. The first step taken in this direction is represented by 
the Kyoto Protocol and Paris Agreement, which, however, have the disadvantage of 
poor enforcement and imbalanced sharing of responsibilities. Social practice theory 
demonstrates that energy consumption and traffic patterns are not just a matter of 
individual choices but rather the products of social systems. Transition theory looks 
at how societies can get from being high-carbon to being low-carbon through using 
renewable energy and adopting sustainable practices. Transformational change 
demands new values that are based on equity, inclusion, and justice. The Fridays for 
Future movement is an example of how youth activism has been able to reframe 
climate change as a moral issue of intergenerational significance. The knowledge of 
indigenous people gives us sustainable practices that promote the coexistence of 
humanity and nature. Economic reforms that include carbon pricing and green 
subsidies will be very important in the creation of low-carbon economies that are just 
and inclusive. 
Due to greenhouse gases hockey up heat in the atmosphere, the phenomenon is called 
the greenhouse effect. It had better serve us in keeping the temperature of the earth 
suitable for life; when there is excess emission, we are set for graver matters. Such an 
upward trend is already being perceived all over the world. The IPCC, for instance, 
has stated that global average temperatures have increased quite disproportionately 
over the past one hundred years. With temperature rise, there also occur changes to 
rainfall, which eventually also increases the incidence of extreme weather events and 
sea-level rise, all of which carry great implications for ecological systems and human 
communities alike. 
Ecosystems, biodiversity, agriculture, water resources, and even human health are 
deeply impacted by climate change. Changing weather patterns and rising global 
temperatures interfere with the crop cycle, thus endangering food security in regions 
already under the grip of famine and poverty. Amplified heat waves, floods, and 
droughts wreak havoc on the infrastructure so much as they endangering public 
health, both with the facilitation of infectious diseases and with heat-related illnesses. 
Floating sea levels are the existential threats to coastal villages, flooding and land 
erosion. Many scientists have, in fact, warned that climate change must not be taken 
lightly as it threatens the very existence of human culture, considering the magnitude 
and gravity of these effects. 
While there has been a unanimous scientific consensus for a long time and ever-
increasing evidence of environmental decay, the world has responded in half 
measures and often with disjointed antics to climate change. Initiatives such as the 
Kyoto Protocol and the Paris Agreement attempt to curb emissions and foster global 
cooperation. Yet, these initiatives often fail to accomplish their objectives. An array of 
nations find themselves prevented from bearing their share of reductions in emissions 
owing to such factors as political considerations, economic capacity constraints, or 

396



 

IRASA International Scientific Conference 
SCIENCE, EDUCATION, TECHNOLOGY AND INNOVATION 

SETI VII 2025 
  B o o k   o f   P r o c e e d i n g s  

 

infrastructural limitations. Furthermore, climate change mitigation has never been 
fairly shared among parties more responsible for the mass carbon emissions of the 
past: developed countries, which historically have put in the emissions more carbon 
than any other, typically are unable or unwilling to adequately assist the countries of 
the South in adapting and moving forward. In consequence, this imbalance has curbed 
the smooth functioning of interstate climate considerations and fetters concerted 
action. 
Numerous organizational and structural problems do indeed exacerbate the late and 
insufficient response to risk mitigation. The population’s inertia in climate policy is 
perpetuated by a lack of awareness, or a purposeful misinformation campaign, short-
term incentives in economic models, political meddling from fossil fuel leviathans, 
and the populations of the world in general. Conversely, international climate change 
prevention and governance institutions possess ineffectual and minimal authority, 
marking limited effectiveness and representativeness. Questions like the interplay of 
science and society—how science is interpreted, communicated, and implemented in 
situations with various political and social demands—require such barriers to be 
pivotal in solving. 
The acknowledgement of social sciences in enhancing our understanding of climate 
change and offering solutions thereto has been on the rise. Climate change issues 
cannot be blindly looked at purely from an environmental or scientific lens; they are 
essentially social issues that are deeply embedded within the societal fabric 
constituted by culture, economy, and politics. Hence, they demand the application of 
interdisciplinary approaches that may accommodate natural as well as social sciences. 
At present, social scientists are looking at perceptions of climate risks by communities; 
how these communities react to changes in their natural environment, and ways of 
motivating collective action into actual transformation. 
An important field of study has been social practice theory, which considers the 
impact of everyday human activities and social norms on environmental conditions. 
It views this notion not as simply blaming individuals but as systems and institutions 
that steer human action. When we consider factors such as infrastructure, policy, and 
social expectations, we see that commuting practices, energy consumption, and food 
selections cannot be ascribed to the responsibility of an individual. According to the 
elucidation of these practices, more efficacious measures can be envisaged to 
minimize carbon footprints and encourage sustainable behaviors. 
One of the crucial sets of questions comes under the heading of socio-ecological 
transitions. This set belongs under the heading Sectors because it deals with the 
enormous shift in models of growth—from high-carbon and unsustainably high 
growth to adaptively low-carbon, low-end growth. This kind of growth not only 
implies changes in the energy sector, urban planning, transport, and agriculture, but 
also in systems of governance. It implies not just technological innovations, but also 
cultural and institutional reforms. Studies of transitions bring out the importance of 
niche innovations—small-scale initiatives and pilot projects which have the potential 
of scaling up and challenging the dominant regime. As another example, community-
scale renewables or urban farming may become strong levers of social change if they 
receive proper policy recognition and support, as well as sensitization of the general 
public.  
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Transformation research digs deeper into larger shifts needed to effectively address 
climate change. Therefore, these studies invite a shift in values, viewpoints, and power 
structures. Indeed, transformative change goes well beyond minor adjustments; it 
involves a holistic overhaul of systems that address the fundamental causes of 
environmental destruction and social injustice. This movement supports the 
dismantling of exploitative economic systems in favor of just, inclusive, and 
sustainable alternatives. Education, activism, and co-governance serve as the essential 
pillars of this change. 
With the ascent of environmental activism, the public has started to relate more to 
environmental concerns. Young people’s climate initiatives, such as Fridays for Future 
and Extinction Rebellion, helped center climate justice in public discourse. On one 
hand, justice addresses the movements’ challenges to the prevailing behaviors of 
people, governments, and corporations, and the injustice in the climate-related 
decisions unimaginably affecting both current and future generations. On the other 
hand, they engage the morality of climate change, which is the present climate 
decision of policymakers, which is a climate injustice to future generations. Lastly, 
various digital spaces have aided mobilization by raising awareness on targeted issues 
and organizing international marches, giving small communities a stronger voice and 
promoting the idea of international solidarity. 
Local initiatives on all scales and indigenous populations have contributed vast 
intellectual property and practices toward mitigation-adaptation to change and 
enhancement of resilience. Their traditional ecological knowledge, rooted in centuries 
of living in accord with nature, guides the sustainable usage of resources and 
protection of ecosystems. Interweaving this knowledge into government policies and 
plans furthers the adaptation process with the cultural preservation and social equity 
aspects in mind. There is increasing awareness that integrative methods that respect 
and incorporate multiple views are crucial for just climate action. 
Public education and awareness are fundamental in how society approaches the 
matter of climate change. Environmental training provides knowledge to the 
individual and community so that people may act deliberately, preserve resources, 
and participate in community development. Formal and non-formal educational 
institutions are instrumental in developing environmental awareness and a sense of 
global citizenship. Programs developed in coordination with sciences, ethics, and 
social studies will help the students to understand the multiple faces and the human-
nature relations of climatic problems. 
Fostering economic reform and innovation in policies is a crucial component of 
combating global warming. To shift to a low-carbon economy, the renewable energy 
sources, energy efficiency, sustainable agriculture, and green infrastructure all require 
significant capital. While the development of green jobs and investment in clean 
technologies can assist in the growth of economies, dangers to the environment are 
simultaneously reduced. In addition, financial investments can be shifted to more 
sustainable avenues by employing a set of policy tools. These include carbon pricing, 
clean energy subsidies, and the reduction in the use of fossil fuels. Proper social impact 
evaluations must be carried out to ensure that the transitions do not lead to social 
upheaval, but instead guarantee a just transition for the workers and neighborhoods 
dependent on the carbon industries. 
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With unmistakable effects felt globally, the issue of climate governance requires 
extensive cooperation between countries. Since climate change is a global issue, a 
collective approach is required. To fulfill these needs, global institutions, regional 
frameworks, and international networks must collaborate in setting high goals, 
sharing effective strategies, and helping at-risk populations. Funding instruments 
such as the Green Climate Fund can enable technology transfer and capacity building, 
thus narrowing the gap between developed and developing nations. Nonetheless, 
they must operate in a manner that is transparent, accountable, and equitable if 
credibility and enduring partnerships are to be cultivated. 

 
Conclusion 

 
Climate change is a double-faced coin, on the one hand, an existential challenge, and 
on the other hand, a chance for a new and better world. The answer is not only in the 
advancements in technology but in the overall rethinking of the society's values, 
policies, and institutions. Sustainability calls for the coming together of different 
disciplines, the practicing of fair governance and the changing of cultures to achieve 
a future that is just and resilient to the challenges. 
On a related note, climate change is a complex crisis with roots going as far back as 
the Industrial Revolution and continuing due to ongoing production, consumption, 
and governance methods. As a matter of fact, it represents an opportunity in addition 
to the dire urgent risks besetting humanity. Resolving the matter calls for not only 
new scientific and technological innovations but also new social values, cultures, and 
institutions. The growing involvement of social scientists, activists, and educators, as 
well as of local communities, in the matter indicates greater collaboration and 
integration of disciplines in the approach. By fundamentally changing our economic, 
social, and cultural systems, we can shift the trajectory of world development towards 
a more sustainable and just world, particularly for future generations. 
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