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[bookmark: _Toc144250279]Introduction 
Climate change is defined as profound and persistent changes in long-term weather patterns and average temperatures on Earth. This global phenomenon, mainly due to human activities such as fossil fuel use, deforestation, and industrial processes, has led to significant increases in levels of carbon dioxide and other greenhouse gases in the atmosphere. The impacts of climate change are far-reaching, including changes in extreme weather patterns, rising sea levels, the destruction of
ecosystems, and threats to biodiversity. Tackling climate change is a complex and urgent problem that requires international cooperation, sustainable practices, and innovative solutions to mitigate its damaging effects on the planet and its people (Bhuiyan, 2022).
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As climate change intensifies, adopting an empathy-based design thinking approach is proving to be a key strategy. Empathetic design thinking is about putting human experiences at the heart of solutions and recognizing the diverse impacts of climate change on individuals and communities. By actively engaging with the challenges people face because of climate change, designers gain a deeper understanding of their needs, desires, and vulnerabilities. This empathic understanding of
is the basis for innovative and effective solutions. Incorporating empathy into the design process results in solutions that are not only technologically advanced, but also address the needs of affected populations, driving greater acceptance and engagement. Working with local communities improves the quality of data collection and analysis, making design solutions more relevant and contextual. In addition, empathic design thinking can lead to behavioural change by removing psychological barriers to change, building a sense of ownership, and encouraging proactive action to mitigate climate change. Ultimately, by embedding empathy into the fabric of design thinking, we can create solutions that are not only adaptable, but also contribute to the overarching goal of building a resilient and sustainable future for all (Schipper, 2021).
In the context of combating climate change, the application of design thinking offers a promising route to effective mitigation and adaptation strategies. The first fundamental step in design thinking, “Define”, lays the foundation for overcoming this complex challenge. Defining the problem requires a comprehensive analysis of the many aspects of climate change, ranging from environmental changes to socioeconomic impacts. By identifying the magnitude and nuances of the problem, planners can avoid superficial solutions and instead focus on targeted and effective interventions. In addition, the definition phase requires a thorough understanding of the stakeholders and their role in the climate landscape. This means not only identifying those who are directly affected by environmental changes, but also considering the indirect impacts on different communities and ecosystems. The definition process must go beyond the technical aspects and examine the behavioural, cultural, and systemic dimensions. By adopting a broad perspective, designers can formulate solutions that address the multiple challenges and opportunities of climate change. Overall, the Define Design Thinking phase provides professionals with the insights and knowledge to address climate change in all its complexities, paving the way for innovative, contextual, and effective strategies for a sustainable future (Sagar, 2018).Top of Form

In the context of the fight against climate change, the idea generation phase of design thinking seems to be a key space for generating innovative solutions. Idea generation is often seen as the creative heart of the design process, providing a dynamic platform for thinking, experimenting, and imagining new approaches to tackling the many challenges posed by climate change. Different perspectives and interdisciplinary collaboration are essential at this stage as they allow bringing together ideas from different fields such as science, engineering, social sciences, and art. This eclectic combination of viewpoints creates a synergy that can lead to unconventional advances. Fostering a culture of unhindered idea generation is critical as it allows for the exploration of both incremental and radical concepts. The power of brainstorming lies not only in the generation of new technologies and strategies, but also in rethinking existing systems from the perspective of sustainable development. In addition, this phase is steeped in optimism and strength, reinforcing the belief that the climate crisis is not insurmountable and that innovative solutions are within our reach. Most importantly, reflection is sensitive and based on a deep understanding of the needs and desires of the people involved.
Communities. By prioritizing these ideas, designers can be confident that their designs will reflect and respond to the real challenges people are facing. In summary, the ideation phase of design thinking serves as a catalyst for transformative change in the context of climate change. It uses collective imagination, knowledge, and experience to create bold effective, and relevant solutions that ultimately lead us to a more sustainable and resilient future (Burke, 2019).

The prototyping phase of design thinking holds promise for addressing the pressing challenges of climate change. Prototyping, an important step in the design process, translates imaginary solutions into tangible forms, promoting a deeper understanding of their feasibility, functionality, and potential impact. In the context of climate change, this phase allows for the transformation of abstract concepts into concrete prototypes of sustainable technologies, systems, or interventions.
. These prototypes provide a visual and experimental platform for critical evaluation and refinement, allowing designers to identify flaws and optimize design elements. and test the functionality in the real world. In addition, the prototype phase offers a unique opportunity for interdisciplinary collaboration, where experts from different fields come together to contribute their expertise. This collaborative process enriches the prototypes with rich information, providing a more holistic answer to the complexities of climate change. Importantly, the prototyping phase can include not only technological solutions, but also behavioural interventions that incentivize a shift to more sustainable practices. Collaborating with end users and interested communities during prototyping is critical to encouraging ownership and adaptability, and increasing the potential for a successful
implementation. In addition, prototypes can serve as communication tools, conveying the essence of the solutions on offer to stakeholders, policy makers and the public. Through this dynamic exchange, prototypes collect feedback, raise awareness, and build support for planned climate change strategies. Overall, the prototyping phase of design thinking serves as a transformative bridge between ideas and practicality, enabling innovative solutions to the challenges of climate change. By adopting a comprehensive approach that integrates technical, social, and experiential aspects, this phase brings us closer to a sustainable future by realizing concepts that could revolutionize the way we respond to and mitigate climate change. 
The testing phase, a key element of the design thinking framework, shows promise in ​​combating climate change. This phase facilitates the evaluation and refinement of prototypes to determine their effectiveness, adaptability, and potential impact in real-world environments. Testing solutions to climate change problems is paramount, as it allows designers to identify potential gaps, validate assumptions, and make informed changes before rolling them out across the board. The iterative nature of the test is well suited to the complexity of climate change, where multiple interactions and uncertainties require flexible responses. This phase provides a valuable opportunity to engage with diverse stakeholders and use their perspectives to increase the relevance and feasibility of solutions. In the context of climate change, testing is not only about technical aspects, but also about behavioural dynamics, because promoting sustainable behaviour is as important as developing advanced technologies. Additionally, the testing phase uncovers unforeseen challenges and unexplored opportunities, prompting designers to refine and adjust their strategies accordingly. Successful testing increases confidence in proposed solutions and ensures a smoother transition from pilot projects to full implementation.
Additionally, the tests serve as a platform for continuous learning and foster a culture of innovation and adaptation that is essential to addressing the evolving nature of climate change. Ultimately, the testing phase of design thinking contributes to a more resilient approach to climate change mitigation and adaptation through evidence-based decision making, stakeholder engagement, and the development of effective, contextually relevant, and poised to effect significant change (Hershey, 2018).

[bookmark: _Toc144250281]Recommendations 
The three recommendations for successfully tackling climate change challenges include accelerating the adoption of renewable energy, implementing nature-based solutions, and promoting sustainable consumption patterns. First, prioritizing a rapid transition from fossil fuels to renewable energy sources such as solar, wind, and hydropower can significantly reduce greenhouse gas emissions and halt global warming. Second, it is important to support sustainable land use practices. This includes afforestation, reforestation, and responsible agricultural practices to increase carbon sequestration and protect biodiversity. Collaboration between governments, industry and local communities is critical to the success of such initiatives. Finally, promoting sustainable consumption practices through awareness campaigns, policies, and innovation can reduce over-consumption of resources and minimize waste, thereby reducing overall environmental impact. When implemented synergistically, these recommendations have the potential to contribute to a more sustainable and climate-resilient future (Meney, 2012).

[bookmark: _Toc144250282]Conclusion 
In summary, addressing the complex and urgent challenges of climate change requires a multidimensional approach that encompasses technological, societal, and systemic changes. The seriousness of the situation requires a concerted effort at the global level, involving governments, industries, communities, and individuals alike. By using renewable energy sources, nature-based solutions, and sustainable consumption practices, we can lead the way to a more sustainable future. The need for action
underlines the critical need to limit environmental degradation, adapt to the changes that have already taken place and ensure the well-being of present and future generations. As we navigate a complex web of interconnected environmental, social, and economic factors, it is important to integrate scientific evidence, honour indigenous knowledge and foster innovation. By pooling these resources and acting decisively, we can meet the challenges of climate change and build a world that is more resilient, just, and in harmony with the planet we live on (Taylor and Francis, 2019).
Top of Form
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