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Abstract. Entrepreneurship education is a crucial area of education to 
develop to support the achievement of the SDGs. Exploring various 
approaches and methods is crucial to making entrepreneurship education 
more responsive to global challenges, particularly those related to 
environmental and energy sustainability. Climate-friendly entrepreneurship 
education based on design thinking is a viable alternative learning medium 
for developing climate-friendly entrepreneurship because it encourages 
innovative problem-solving and addresses market needs while still 
maintaining environmental sustainability, providing social benefits, and 
generating financial returns. 

1 Introduction 
In facing various global climate challenges, entrepreneurship education must apply the 
principles of the Sustainable Development Goals with a focus on how new businesses can 
make a real contribution to solving increasingly massive climate change. An essential 
aspect of this development involves the exploration and implementation of various 
pedagogical approaches. Among the methodologies increasingly adopted in 
entrepreneurship education is design thinking, which serves as a tool for fostering 
innovative problem-solving processes [1]. This is in line with the concept of business, 
which has the core of solving problems faced by consumers by providing goods or 
services. 

Design thinking is widely recognized as a complex cognitive framework that 
facilitates understanding of new realities and integrates design methodologies into fields 
such as business and innovation [2]. By combining analytical and creative aspects, design 
thinking helps individuals and organizations to understand the complexity of problems 
and identify new opportunities in a dynamic business environment. Its relevance in 
entrepreneurship education has gained momentum, particularly in parallel with the 
growing popularity of the lean startup approach, which emphasizes opportunity creation 
and iterative innovation in business development [3]. In the context of entrepreneurship 
education, design thinking provides an effective framework for students to learn through 
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an exploratory and experiential process. The application of design thinking in 
entrepreneurship education contributes to the development of innovative mindsets and 
more holistic problem-solving skills. A growing body of empirical studies supports the 
application of design thinking as a pedagogical model in entrepreneurship education [4]. 
Entrepreneurship education plays a pivotal role in business schools, both in developed 
and developing economies [5]. Entrepreneurship education serves not only as an 
academic discipline, but also as a transformative approach that shapes students' mindsets 
in recognizing opportunities and creating value that focuses on strengthening the 
entrepreneurial ecosystem that encourages job creation and economic growth, in line 
with national development goals. Entrepreneurs must acquire and continuously develop 
a set of competencies and qualifications, which can be effectively nurtured through well-
designed entrepreneurship education programs [6]. This study argues that a design 
thinking-based approach presents a viable and promising pedagogical model. By 
promoting innovative problem-solving and market-responsive solutions, design thinking 
can significantly enhance the quality and impact of climate friendly entrepreneurship 
education.  

The objective of this study is to develop a learning resource aimed at enhancing 
climate friendly entrepreneurship education through the integration of a design thinking 
approach. The significance of this study lies in its potential to foster and strengthen the 
climate friendly entrepreneurial mindset. By embedding design thinking into the 
framework of climate friendly entrepreneurship education, the proposed learning 
resource aspires to encourage innovative problem-solving, user-centered business 
ideation, and a deeper engagement with entrepreneurial processes—ultimately 
contributing to the broader national goal of cultivating a new generation of entrepreneurs 
and still maintaining environmental sustainability, providing social benefits, and 
generating financial returns. 

2 Literature Review 

2.1  Design Thinking for Climate Friendly Entrepreneurship Education 

The topic of entrepreneurship education has received global attention and is growing 
rapidly in the field of education [7]. Design thinking for entrepreneurship education in 
the last 5 years has received a lot of attention from academics who highlight the use of 
design thinking in entrepreneurship education, especially in developing entrepreneurial 
capacity and mindset. [8].  
In today's dynamic and highly complex world, entrepreneurship education is no longer 
considered sufficient if it adopts a quantitative, analytical and deductive approach to try 
to produce businesses that solve complex, unstructured, unclear, ambiguous, holistic and 
multidisciplinary real-world problems and for this it would be better to use a design-
based approach to create unique business opportunities according to the context of the 
problems faced.  
The framework in the design thinking approach for climate friendly entrepreneurship 
education includes empathy (understanding and observing the user needs), definition of 
perceived problems, climate friendly ideas for possible solutions, prototyping and testing. 
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The application of design thinking is carried out repeatedly until a solution is found that 
is considered most appropriate to answer the existing problem [9]. This is suitable for 
businesses that are constantly trying to answer market needs by answering consumer 
problems through solutions that suit consumer preferences. 

3 Methods 
The research method was conducted using a design thinking approach. The design 
thinking method was chosen considering that this method is able to provide potential 
solutions to a problem by providing better products and services, increasing productivity 
and operational improvements. According to the Institute of Design at Stanford, design 
thinking consists of 5 stages, where each stage in this research will be explained in the 
following figure: 
 

 
Fig. 1. Design thinking process 
 
The research uses literature study analysis to find each step in each design thinking 
process in the entrepreneurship learning process. 

4 Results 

4.1  Empathize : exploring market needs 

The first step in the process begins with exploring the target market's needs. To 
understand this, you can use the Empathy Map tool. Empathy maps are used to deeply 
understand the perspectives, experiences, needs, and motivations of the audience, not just 
at the level of assumptions in a specific problem situation [10]. An empathy map works 
by mapping everything the target market sees, hears, thinks, feels, says, and does, while 
simultaneously identifying the triggers for their fears, frustrations, desires, and happiness. 
This entire process allows entrepreneurs to build empathic understanding within the 
situational context, enabling them to provide solutions in the form of products or services 
that are relevant to the target market's lifestyle and aligned with their values and 
expectations. In a business context, this approach can uncover latent needs—needs not 
yet directly expressed by the target market—and prevent entrepreneurs from biasing 
their thinking when formulating problems or solutions to offer to the target market [11]. 
The following empathy map canvas can be used to explore target market needs : 
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Prototyping the product 
with MVP development   
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the early adopters 
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Fig. 2. Empathy map canvas 
 
Thus, empathy maps are not just visualization tools, but strategic means to integrate target 
market perspectives in decision-making, improve the accuracy of problem identification, 
and ultimately create products or services that are truly valuable to users. 

4.2  Define : Defining the market needs 

The second process continues with determining market needs. To determine market 
needs, you can use the Problem Statement Canvas (PSC) [12]. The PSC is a strategic tool 
that helps define market needs in a structured manner by mapping the problems faced by 
customer segments. This process begins by identifying the time when the problem 
occurred, allowing for contextual and situational understanding. Next, the process 
explores the root causes of the problems experienced by the target market. 
 

 
Fig. 3. The problem statement canvas 
 
The PSC contains an emotional impact that often triggers purchasing decisions. 
Furthermore, alternatives are presented, indicating the competitors chosen by customers. 
These alternatives are also accompanied by their respective shortcomings, which can 
provide opportunities for improvement and provide better solutions. The quantifiable 
impact section is used to objectively establish market value using numerical data to 
rationally determine the benefits of using the offered solution. Examples of quantifiable 
impacts include time savings, cost savings, or increased productivity. By integrating the 
rational and emotional perspectives of customers, the PSC produces a complete picture 
of market needs, including both real and latent needs. This approach increases the 

 

 

accuracy of problem understanding and ensures that the developed solution is relevant, 
valuable, and competitive in the target market. 

4.3 Ideate : Exploring possible climate friendly value proposition 

The third process is exploring possible product value propositions which will be carried 
out using the value proposition canvas. This is done by connecting a deep and 
comprehensive understanding of the problem that has been defined in the previous stage 
with the design of a solution that is valuable for users. VPC was introduced by 
Osterwalder where the first process is carried out by mapping customer profiles with a 
value map. Customer profiles include jobs (identifying the work that customers must 
complete), pains (identifying obstacles, frustrations and risks experienced) and gains 
(identifying benefits, good results desired by customers). Meanwhile, for the value map, 
it consists of products & services (ideas for the main offering), pain relievers (ideas for 
how to reduce customer obstacles), and gain creators (ideas for how to create additional 
benefits). To generate a climate-friendly value proposition in every product produced, 
the resulting value map must result in pain relief and gain creators who provide benefits 
to the environment and society. The core principle of this exploration is to achieve 
problem-solution fit, ensuring that the elements of the value proposition directly respond 
to customer priorities while still paying attention to environmental sustainability and 
providing social impact. 

 
Fig. 4.  Value proposition canvas 

4.4 Ideate : Exploring possible climate friendly value proposition 

The fourth process is prototyping, which involves developing a minimum viable product 
(MVP). This is a product version that allows for a full Build-Measure-Learn cycle with 
minimal development effort and time. In this case, it's crucial to create a product as simple 
as possible while remaining functional, allowing developers to quickly test it by offering 
it for user adoption. Therefore, prioritizing MVP functionality is crucial [13]. An MVP 
essentially defines the type of service offered and thus enables early sales. Previous 
research has found that creating an effective MVP to test product ideas and determine 
product-market fit can foster a constructive startup ecosystem in software startups [14]. 
MVPs can be implemented using online prototyping tools such as Figma, Adobe, Sketch, 
Marvel, or Axure. 
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4.5 Test : Testing with selling to the early adopters 

Continuing the fourth process, MVP development continues with direct sales to the 
target market. From there, developers will receive user feedback in the form of adoption 
interest, as evidenced by sales of the solution offered, and feedback on service 
improvements. 

5 Discussion and conclusion 
This research demonstrates the importance of balancing empathetic research, structured 
analysis, climate friendly value proposition formulation, and practical validation 
throughout each stage of design thinking. This research generates a structured 
methodological framework for building a business based on market needs and relevant 
solutions. Understanding market needs, both behaviorally and psychologically, such as 
motivation and emotions, early on is key to delivering solutions that align with the target 
market's purchasing decisions. Empathy mapping measures this qualitatively, combined 
with the PSC, which defines the problem concretely and quantitatively, creating a more 
powerful combination. By understanding both implicit and explicit market needs, 
solutions can be formulated using VPC tools, focusing on how the solution addresses core 
needs (jobs), addresses pains, and provides desired benefits (gains), achieving alignment 
between problem and solution, known as problem-solution fit while still paying attention 
to environmental sustainability and providing social impact. Prototyping using the MVP 
approach provides true validation, where ideas are tested by selling directly to the target 
market, with low risk and the potential for high feedback. High fidelity, where possible, 
can be an option to provide in-depth testing of the proposed solution. By using MVP, it 
is hoped that alignment between the solution and the market will be achieved, also 
known as product-market fit. The climate friendly entrepreneurship education process 
can be implemented by the design thinking approach.  

To specifically, supporting educators in adopting design thinking in climate-friendly 
entrepreneurship education requires concrete, applicable pedagogical steps. Educators 
can take the initial step of framing authentic, relevant, and local environmental issues as 
key challenges for student inquiry, enabling learning within a realistic, intuitive context. 
Throughout the learning process, educators should adopt a facilitator mindset that 
facilitates exploration, experimentation, and iterative learning. To help students 
internalize the connection between design thinking and sustainable entrepreneurial 
action, educators can have students use reflective journals. By combining the design 
process with a risk-taking framework, educators can teach students the creativity, 
empathy, and analytical skills necessary to propose innovative, climate-friendly business 
solutions. 

The application of a design thinking approach to climate-friendly entrepreneurship 
education has the potential to face obstacles and challenges that must be anticipated. 
Some common obstacles and challenges relate to limited resources and budgets, for 
example, for observation and prototyping, and access to collaborative networks. 
Educators may face challenges when shifting from traditional lecture-based learning to 
an experiential, iterative, and student-centered learning model. The integration of 

 

 

climate-focused content adds significant challenges, as students may lack foundational 
knowledge in sustainability science or struggle to evaluate the environmental impacts of 
proposed solutions. Collectively, these obstacles highlight the need for strategic planning, 
capacity building, and a supportive institutional environment to effectively integrate 
design thinking into climate-friendly entrepreneurship education. 
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Continuing the fourth process, MVP development continues with direct sales to the 
target market. From there, developers will receive user feedback in the form of adoption 
interest, as evidenced by sales of the solution offered, and feedback on service 
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facilitates exploration, experimentation, and iterative learning. To help students 
internalize the connection between design thinking and sustainable entrepreneurial 
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empathy, and analytical skills necessary to propose innovative, climate-friendly business 
solutions. 
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education has the potential to face obstacles and challenges that must be anticipated. 
Some common obstacles and challenges relate to limited resources and budgets, for 
example, for observation and prototyping, and access to collaborative networks. 
Educators may face challenges when shifting from traditional lecture-based learning to 
an experiential, iterative, and student-centered learning model. The integration of 

 

 

climate-focused content adds significant challenges, as students may lack foundational 
knowledge in sustainability science or struggle to evaluate the environmental impacts of 
proposed solutions. Collectively, these obstacles highlight the need for strategic planning, 
capacity building, and a supportive institutional environment to effectively integrate 
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