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Background and Objectives: Given the pivotal role of renewable energies
in achieving sustainable development, the effective financing of startups
operating in the electricity industry, which stand at the forefront of these
transformations, has emerged as a critical challenge. Accordingly, this study
aims to identify the key factors influencing the financing of electricity
industry startups and to develop a conceptual model for analyzing the
interrelationships among these factors within the framework of sustainable
development.

Materials and Methods: This study is developmental-applied in nature,
aiming not only to identify and analyze key financing components but also to
provide a practical model for improving financing processes in the energy
startup sector. Text mining using RapidMiner was conducted on 17,000
scientific articles (2015-2025), and after screening, 200 relevant articles were
analyzed. Key financing components were identified and grouped into five
clusters. Preliminary results were reviewed by experts and adjusted if
necessary. Cluster convergence, thematic coherence, and clustering accuracy
were assessed to ensure reliability. In the quantitative phase, causal
relationships between clusters were analyzed using the DEMATEL
technique. DEMATEL identifies influencing and influenced variables to
clarify the structure of relationships. Data were collected through a structured
guestionnaire based on DEMATEL, completed by 10 selected experts in
energy and financing via judgmental sampling. A four-point Likert scale was
used for responses. Calculations were performed using Microsoft Excel.
Participants provided verbal informed consent voluntarily. This research
process adhered to research ethics standards.

Results: In the qualitative phase, the key components of energy startup
financing were identified and categorized into five main clusters:
infrastructure development, adoption of new technologies, policy and
sustainability, market and business models, and innovative financial
methods. The clustering results indicate that the financing of energy startups
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is influenced by a set of interconnected factors that can be grouped into these
five key dimensions. The cluster of “adoption of energy and emerging
technologies” highlights the importance of investing in clean energy
innovations and electric vehicles. Similarly, the “innovative financial
methods” cluster emphasizes the critical role of modern investment models,
green financial instruments, and risk management in financing these
technologies. Moreover, the “policy and sustainability” cluster underlines
that governments and international institutions significantly shape the
financing landscape of energy startups through supportive policies,
decarbonization regulations, and sustainable development strategies. The
“market and business models” cluster points to the necessity of creating new
markets, innovating business models, and focusing on distributed energy
production. Finally, the “infrastructure development” cluster reveals that
without enhancing and optimizing energy networks, the other clusters alone
cannot ensure the sustainable growth of energy startups.

Findings from the quantitative phase demonstrate that policy and
sustainability are the most influential factors in shaping the financing system
of energy startups, as they directly affect regulatory frameworks,
infrastructure, and business models. On the other hand, innovative financial
methods and the adoption of new technologies are more dependent on macro
policies, infrastructure readiness, and prevailing market conditions.

Conclusion: Mining, and the DEMATEL technique. Key findings highlight
that innovative financing methods (such as venture capital, crowdfunding,
and green bonds) are effective in addressing financial challenges in energy
startups. The DEMATEL analysis identified government policies, financial
incentives, and energy infrastructure development as critical factors
influencing sustainable financing models. These insights provide valuable
guidance for optimizing financing strategies to support the growth and
sustainability of energy startups.
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