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This scientific thesis explores the methodological foundations 

for the development of technology based on innovative 

approaches. The rapid advancements in technology and the 

increasing demand for innovative solutions have necessitated the 

development of robust methodologies that can effectively guide 

the process of technological innovation. This thesis aims to 

provide a comprehensive analysis of the key methodological 

principles, frameworks, and strategies that underpin the 

successful development of technology using innovative 

approaches. By examining case studies and drawing insights 

from existing literature, this research seeks to contribute to a 

deeper understanding of the methodological foundations that 

drive technological innovation. 
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Introduction  

1.1 science and importance 

Innovation plays a decisive role in managing technological advances and ensuring growth in various 

industries. The development of technologies based on innovative approaches requires solid 

methodological foundations for the effective management of the process. This section provides an 

overview of the origins and significance of the methodological foundations of technology 

development, emphasizing the importance of applying innovative approaches to be competitive in 

today's fast-growing technological landscape. 

 

1.2 Research Objectives 

The research focuses on the study and analysis of methodological foundations that underlie the 

development of technologies based on innovative approaches. Objectives include: 
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- Identification of basic methodological principles and foundations related to technological 

innovation. 

- To study the strategies and advanced experiences of implementing innovative approaches in the 

development of technologies. 

- Assessment of the impact of methodological foundations on the success and effectiveness of 

technology development projects. 

- To give recommendations to organizations and practitioners to strengthen their approach to 

technology development through the use of innovative methodologies 

 

1.3 Research Questions 

To achieve research goals, the following research questions will be considered: 

- What are the fundamental methodological principles and foundations that support the development 

of technologies based on innovative approaches? 

- How to effectively apply innovative strategies in the process of technology development? 

- What factors influence the successful implementation of innovative methodologies in technological 

projects? 

- What are the problems and limitations associated with the application of innovative approaches to 

technology development? 

- How can organizations overcome these difficulties and use methodological foundations for the 

development of successful technologies? 

 

1.4 scope and limitations 

The research is aimed at studying the methodological foundations of the development of technologies 

based on innovative approaches. It covers various industries and industries where technology plays 

an important role. Research relies primarily on existing literature, case studies, and expert insights to 

analyze and understand methodological foundations and their applications in technology 

development. At the same time, the study may have certain limitations, such as the availability of 

comprehensive data and the evolving nature of the technology, which may require constant updates 

and adaptation of methodologies. 

By considering these important aspects, research provides the basis for a comprehensive study of the 

methodological foundations for the development of technologies based on innovative approaches. 

 

2. The Concept of Technological Innovation 

2.1 Definition and Features 

Technological innovation refers to the process of developing and implementing new or improved 

technologies that bring about significant advancements, improvements, or novel solutions. It involves 

the creation, adoption, and diffusion of technological ideas, products, or processes that result in 

economic, social, or environmental benefits. Technological innovation can take various forms, 

including incremental improvements to existing technologies or disruptive breakthroughs that 

introduce entirely new paradigms. 

Key features of technological innovation include: 
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a) Novelty: Technological innovation introduces something new, whether it is a completely new 

technology or a novel application or enhancement of an existing technology. 

b) Value Creation: Innovation aims to create value by addressing unmet needs, solving problems, or 

improving efficiency, productivity, or user experiences. 

c) Change and Transformation: Technological innovation often leads to significant changes in 

industries, markets, and societal systems, disrupting established norms and creating new 

opportunities. 

 

2.2 Importance of Innovative Approaches 

Innovative approaches are crucial for successful technological innovation. They provide a systematic 

and structured way to generate, develop, and implement new ideas, technologies, and solutions. Here 

are some reasons why innovative approaches are important: 

a) Competitive Advantage: In today's fast-paced and highly competitive landscape, organizations that 

embrace innovative approaches gain a competitive edge by introducing unique and differentiated 

products, services, or processes. 

b) Market Relevance: Innovative approaches enable organizations to stay relevant and responsive to 

evolving customer demands, market trends, and emerging technologies. 

c) Problem Solving: Innovative approaches foster creative thinking and problem-solving skills, 

enabling organizations to address complex challenges and find novel solutions. 

d) Growth and Sustainability: Technological innovation, driven by innovative approaches, drives 

economic growth, fosters sustainability, and contributes to societal progress by addressing pressing 

issues such as climate change, healthcare, and energy efficiency. 

2.3 Relationship between Methodology and Innovation 

Methodology provides a structured framework and set of principles that guide the process of 

technological innovation. It establishes a systematic approach to ideation, design, development, 

implementation, and evaluation of innovative ideas and technologies. The relationship between 

methodology and innovation can be characterized as follows: 

a) Systematic Approach: Methodology provides a structured and organized way to manage the 

complexity and uncertainty inherent in the innovation process. It helps teams navigate through 

various stages, from idea generation to commercialization, ensuring a systematic progression of 

activities. 

b) Risk Management: Methodology helps identify and mitigate risks associated with innovation by 

providing frameworks for risk assessment, feasibility analysis, and resource allocation. It allows 

organizations to make informed decisions and manage uncertainties effectively. 

c) Collaboration and Coordination: Methodology promotes collaboration and coordination among 

multidisciplinary teams involved in innovation projects. It establishes clear roles, responsibilities, 

and communication channels, facilitating effective teamwork and knowledge sharing. 

d) Learning and Continuous Improvement: Methodology emphasizes learning from both successes 

and failures, enabling organizations to capture insights, iterate, and refine their innovation processes. 

It supports a culture of continuous improvement and adaptability. 

By understanding the concept of technological innovation, recognizing the importance of innovative 

approaches, and acknowledging the relationship between methodology and innovation, organizations 
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can leverage methodological foundations to drive successful technology development and foster a 

culture of innovation. 

3. Methodological Foundations for the Development of Technology Based on Innovative Approaches 

3.1 Iterative and Step-by-Step Development 

One of the fundamental methodological principles of technological innovation is the iterative and 

step-by-step development approach. This approach emphasizes the importance of breaking down 

complex innovation projects into manageable phases or iterations. It involves continuously refining 

and improving the technology through feedback loops, testing, and validation. This iterative process 

allows for flexibility, adaptation, and learning from each iteration, enabling the development team to 

make necessary adjustments and enhancements along the way. 

 

3.2 User-Oriented Design 

User-oriented design is another critical methodological principle in technological innovation. It 

involves placing the users at the center of the design and development process. This principle 

emphasizes understanding the needs, preferences, and behaviors of the target users. By conducting 

user research, gathering feedback, and incorporating user insights, technology developers can create 

solutions that effectively address user pain points, improve user experiences, and increase adoption 

rates. User-oriented design enhances the likelihood of creating successful and user-centric 

technological innovations. 

 

3.3 Fast and Lean Methodologies 

Fast and lean methodologies are methodologies that prioritize speed, efficiency, and resource 

optimization in the innovation process. These methodologies aim to minimize waste, eliminate 

unnecessary processes, and focus on delivering value quickly. Approaches such as Agile and Lean 

Startup emphasize iterative development, quick prototyping, and early user feedback. By adopting 

fast and lean methodologies, organizations can accelerate the development cycle, reduce time to 

market, and increase their responsiveness to changing market dynamics. 

 

3.4 Design Thinking 

Design thinking is a human-centered approach to problem-solving and innovation. It involves 

empathizing with users, defining problem statements, generating creative ideas, prototyping, and 

testing solutions. Design thinking methodology encourages multidisciplinary collaboration, 

encourages out-of-the-box thinking, and fosters a deep understanding of user needs and aspirations. 

By embracing design thinking principles, technology developers can uncover new insights, challenge 

assumptions, and create innovative solutions that truly resonate with users. 

 

3.5 Open Innovation and Cooperation 

Open innovation and cooperation refer to the practice of collaborating and partnering with external 

stakeholders, including other organizations, research institutions, and individuals. This 

methodological principle recognizes that valuable knowledge, expertise, and resources exist beyond 

the boundaries of a single organization. By engaging in open innovation and cooperation, 

organizations can access a broader pool of ideas, talents, and technologies. Collaborative efforts can 
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lead to synergistic outcomes, shared resources, reduced development costs, and accelerated 

innovation processes. 

 

3.6 Risk Assessment and Management 

Risk assessment and management are integral to the methodological foundations of technological 

innovation. Innovation projects inherently involve uncertainties and risks. Organizations need to 

identify potential risks, evaluate their potential impact, and develop strategies to mitigate or manage 

them effectively. By conducting risk assessments, organizations can make informed decisions, 

allocate resources appropriately, and implement risk mitigation measures. Proactive risk management 

ensures that potential obstacles and challenges are addressed, reducing the likelihood of project 

failure and increasing the chances of successful technology development. 

By embracing these methodological principles of technological innovation, organizations can 

enhance their approach to technology development, increase the success rate of innovative projects, 

and foster a culture of continuous improvement and adaptation. These principles provide a solid 

foundation for navigating the complexities of technological innovation and maximizing the potential 

for creating impactful and transformative technologies. 

 

4. Foundations for Technological Innovation 

4.1 Level of Readiness for Technology 

The level of readiness for technology is a methodological foundation that assesses an organization's 

preparedness to adopt and develop technology-based innovations. This foundation involves 

evaluating factors such as technological infrastructure, technical skills, organizational culture, and 

resources available for innovation. By understanding the organization's readiness, technology 

developers can identify potential barriers and devise strategies to address them effectively. This 

assessment ensures that the organization is equipped to support and leverage innovative technologies. 

 

4.2 Roadmap Technology 

A technology roadmap is a strategic planning tool that outlines the path and timeline for developing 

and implementing technology-based innovations. It provides a visual representation of key 

milestones, activities, and dependencies involved in the innovation process. A technology roadmap 

helps align stakeholders, set clear objectives, allocate resources, and manage expectations. By 

following a well-defined roadmap, organizations can track progress, identify potential bottlenecks, 

and effectively manage the development of technology-based innovations. 

 

4.3 Stage Gate Model 

The stage gate model is a methodological framework used to manage and control the development 

of technology-based innovations. It divides the innovation process into distinct stages or gates, with 

defined criteria for advancement from one stage to the next. At each gate, a review is conducted to 

assess the project's viability, risks, and alignment with strategic objectives. The stage gate model 

ensures that resources are allocated appropriately, risks are managed, and decisions to proceed or halt 

projects are based on objective evaluations. This model enhances the efficiency and effectiveness of 

technology development by providing clear decision points throughout the innovation process. 
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4.4 Innovative Funnel 

The innovative funnel is a methodological concept that represents the flow of ideas and concepts 

through the innovation process. It starts with a wide range of potential ideas and gradually narrows 

down to a select few that are deemed feasible and valuable. The innovative funnel involves stages 

such as ideation, screening, concept development, prototyping, and commercialization. By applying 

filters and evaluation criteria at each stage, organizations can prioritize ideas, allocate resources 

efficiently, and focus on developing the most promising technology-based innovations. 

 

4.5 Maturity Models of Ability 

Maturity models of ability are methodological frameworks that assess an organization's capabilities 

and maturity in innovation and technology development. These models provide a structured approach 

to evaluate an organization's strengths, weaknesses, and areas for improvement. They typically 

consist of different levels or stages, with each level representing a higher level of maturity and ability 

in innovation. By assessing their current maturity level, organizations can identify gaps, define 

improvement targets, and implement strategies to enhance their innovation capabilities over time. 

Maturity models of ability enable organizations to build a solid foundation for sustained technological 

innovation. 

 

5. Technological Innovation Strategies 

5.1 Disruptive Innovation 

Disruptive innovation is a strategy that aims to create new markets or disrupt existing ones by 

introducing innovative technologies or business models. This strategy involves identifying 

underserved or overlooked customer segments and developing solutions that offer superior value or 

lower costs. Disruptive innovations often start in niche markets and gradually gain traction, 

eventually displacing established players. By focusing on disruptive innovation, organizations can 

challenge the status quo, create new growth opportunities, and gain a competitive advantage. 

 

5.2 Blue Ocean Strategy 

Blue Ocean Strategy is a strategic approach that encourages organizations to seek uncontested market 

spaces, where competition is minimal or non-existent. This strategy involves identifying and creating 

new market segments with innovative technologies, products, or services. Blue Ocean Strategy 

emphasizes value innovation, which entails simultaneously pursuing differentiation and low-cost 

strategies. By exploring untapped market spaces, organizations can unlock new demand, escape 

intense competition, and generate substantial growth and profits. 

 

5.3 Platform Thinking 

Platform thinking is a strategy that involves building a technology platform that enables the creation 

of a network or ecosystem of complementary products, services, or applications. Platforms provide 

a foundation for collaboration, integration, and innovation by leveraging the contributions of external 

developers, partners, and users. This strategy enables organizations to harness the power of network 

effects, where the value of the platform increases as more participants join and contribute. Platform 
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thinking facilitates rapid innovation, scalability, and the ability to respond to changing market 

dynamics. 

 

5.4 Cost-Effective Innovation 

Cost-effective innovation is a strategy that focuses on developing technologies or processes that 

deliver significant value while minimizing costs. This strategy involves optimizing resources, 

streamlining operations, and leveraging economies of scale or scope. Cost-effective innovations aim 

to achieve a balance between affordability and performance, making innovative solutions accessible 

to a broader market. By emphasizing cost-effective innovation, organizations can increase market 

penetration, capture price-sensitive customers, and create sustainable competitive advantages. 

 

5.5 Design for Stability 

Design for stabilityDesign for stability is a strategy that emphasizes the importance of creating 

technology-based innovations that are reliable, robust, and resistant to disruptions or failures. This 

strategy involves thorough planning, rigorous testing, and incorporating redundancy or fail-safe 

mechanisms in the design and development process. Designing for stability minimizes the risks 

associated with technological failures, downtime, and customer dissatisfaction. By prioritizing 

stability, organizations can enhance customer trust, improve user experiences, and reduce the costs 

and disruptions caused by technical issues. 

 

5.6 Human-Oriented Design 

Human-oriented design, also known as user-centered design, is a strategy that places human needs, 

preferences, and experiences at the forefront of the innovation process. This strategy involves 

understanding user behaviors, conducting user research, and incorporating user feedback throughout 

the development lifecycle. Human-oriented design aims to create technology-based solutions that are 

intuitive, user-friendly, and aligned with user expectations. By adopting a human-oriented design 

approach, organizations can increase user adoption, satisfaction, and loyalty, leading to the success 

of their technological innovations. 

 

6. Applied Research: Application of Methodological Foundations 

6.1 Development of a Sustainable Energy Solution 

In this case study, the methodological foundations for technological innovation are applied to the 

development of a sustainable energy solution. The iterative and step-by-step development approach 

is employed to refine and improve the technology. User-oriented design principles are utilized to 

understand the energy needs and preferences of potential users. Fast and lean methodologies are 

adopted to accelerate the development cycle and respond to changing market demands. Design 

thinking is employed to uncover insights and create innovative solutions. Open innovation and 

cooperation are embraced to collaborate with external stakeholders such as renewable energy experts, 

environmental organizations, and government agencies. Risk assessment and management practices 

ensure that potential risks and challenges are identified and addressed promptly. Through the 

application of these methodological foundations, the development team successfully creates a 
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sustainable energy solution that meets user needs, reduces environmental impact, and contributes to 

a cleaner and greener future. 

 

6.2 Disruptive Innovation in Transportation 

In this case study, the methodological foundations for technological innovation are applied to achieve 

disruptive innovation in the transportation sector. The organization follows a disruptive innovation 

strategy by identifying underserved segments and developing innovative technologies or business 

models. Blue Ocean Strategy is employed to create new market spaces and escape intense 

competition. Platform thinking is adopted to build a transportation platform that connects various 

stakeholders, such as commuters, drivers, and service providers, to create a seamless and efficient 

transportation ecosystem. Cost-effective innovation principles are applied to optimize resources, 

minimize costs, and offer affordable transportation solutions to a wider audience. By implementing 

these methodological foundations, the organization successfully disrupts the transportation industry, 

introduces new mobility options, and transforms the way people commute and travel 

 

6.3 User-Oriented Design in Health Technology 

In this case study, the methodological foundations for technological innovation are applied to the 

development of health technology with a user-oriented design approach. Extensive user research and 

feedback collection are conducted to gain insights into the needs, concerns, and preferences of 

patients, healthcare providers, and other stakeholders. The iterative and step-by-step development 

approach is followed to continuously refine and enhance the health technology based on user 

feedback. Fast and lean methodologies are employed to accelerate the development cycle and ensure 

timely responses to emerging healthcare challenges. Design thinking principles guide the 

development team in creating intuitive and user-friendly health technology solutions that improve 

patient outcomes and enhance healthcare delivery. By applying these methodological foundations, 

the organization successfully develops health technology that is tailored to users' needs, promotes 

better patient engagement, and empowers healthcare professionals to deliver high-quality care. 

 

7. Problems and Considerations in the Application of Methodological Foundations 

7.1 Organizational Culture and Resistance to Change 

One of the challenges in applying methodological foundations for technological innovation is the 

resistance to change within an organization's culture. Innovation often requires a shift in mindset, 

processes, and practices, which can be met with resistance from employees who are comfortable with 

the status quo. Overcoming this challenge requires strong leadership, effective communication, and 

a supportive organizational culture that encourages experimentation, learning, and adaptation. 

Addressing resistance to change is crucial for successful implementation of methodological 

foundations and fostering a culture of innovation. 

 

7.2 Resource Allocation and Risk Management 

The application of methodological foundations for technological innovation requires careful resource 

allocation and risk management. Developing innovative technologies often requires significant 

investments in research and development, infrastructure, and talent acquisition. Organizations need 
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to allocate resources strategically to ensure that they can effectively execute their innovation 

strategies. Risk management is also essential to identify and mitigate potential risks associated with 

technological innovation, such as technical failures, market uncertainties, or regulatory challenges. 

Balancing resource allocation and risk management is critical to ensure the sustainable development 

of technology-based innovations. 

 

7.3 Moral and Social Influences 

Technological innovation can have moral and social implications that need to be considered during 

the application of methodological foundations. Ethical considerations, such as privacy, security, and 

fairness, should be integrated into the innovation process. Organizations must navigate complex 

societal issues, such as the impact of technology on employment, inequality, and the environment. 

Engaging with stakeholders, conducting impact assessments, and adhering to ethical guidelines can 

help address these concerns and ensure that technological innovation aligns with societal values and 

benefits the broader community. 

 

7.4 Protection of Intellectual Property 

Protecting intellectual property is a significant consideration when applying methodological 

foundations for technological innovation. Organizations invest substantial resources in research and 

development, and it is crucial to safeguard their innovations from unauthorized use or imitation. 

Implementing robust intellectual property strategies, such as patents, trademarks, and copyrights, can 

provide legal protection and create incentives for further innovation. Organizations must navigate the 

complex landscape of intellectual property rights to secure their innovations while also respecting 

the intellectual property rights of others. 

 

7.5 Dimensionality and Stability 

Technological innovation often involves dealing with complex systems that have multiple 

dimensions and require stability. Developing innovative technologies that integrate with existing 

systems or operate across different platforms can be challenging. Ensuring compatibility, scalability, 

and stability can require careful planning, testing, and coordination. Methodological foundations 

should address the dimensionality and stability aspects of technology development to ensure that 

innovations can be successfully implemented and sustained over time. 

 

8. Future Directions and Recommendations 

8.1 Emerging Trends in Methodological Approaches 

The field of technological innovation is constantly evolving, and it is essential to stay abreast of 

emerging trends in methodological approaches. Some of the future directions include: 

- Agile and Lean Methodologies: Agile methodologies, such as Scrum and Kanban, enable 

organizations to respond quickly to changing market needs and iterate on their innovations. Lean 

methodologies focus on eliminating waste and maximizing value creation. The integration of these 

methodologies can enhance the efficiency and effectiveness of the innovation process. 

- Design Thinking 2.0: Design thinking is evolving to incorporate a broader range of disciplines, 

including behavioral economics, anthropology, and psychology. This multidisciplinary approach 
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allows for a deeper understanding of user needs and motivations, leading to more impactful and 

human-centered design solutions. 

- Data-Driven Innovation: The increasing availability of data and advancements in analytics 

techniques present opportunities for data-driven innovation. Organizations can leverage big data, 

artificial intelligence, and machine learning to gain insights, identify patterns, and develop innovative 

solutions that address complex problems. 

 

8.2 Integration of Artificial Intelligence and Machine Learning 

Artificial intelligence (AI) and machine learning (ML) are poised to play a significant role in the 

future of technological innovation. These technologies can automate processes, analyze vast amounts 

of data, and generate insights that drive innovation. Integrating AI and ML into the methodological 

foundations can enhance decision-making, accelerate development cycles, and unlock new 

possibilities for innovation. Organizations should invest in building AI and ML capabilities and 

explore how these technologies can be deployed to improve the effectiveness and efficiency of their 

innovation efforts. 

 

8.3 Cooperation between Academia, Industry, and Government 

Collaboration between academia, industry, and government is critical for fostering technological 

innovation. Academic institutions can conduct fundamental research, provide a conducive 

environment for experimentation, and produce skilled talent. Industry brings practical insights, 

resources, and market expertise to translate research into commercial applications. Government plays 

a vital role in creating supportive policies, providing funding, and facilitating collaboration between 

academia and industry. Encouraging and strengthening these collaborations can lead to breakthrough 

innovations and accelerate the adoption of new technologies 

 

8.4 Importance of Continuous Learning and Flexibility 

Technological innovation is a dynamic process that requires continuous learning and adaptability. 

Organizations should promote a culture of lifelong learning, where employees are encouraged to 

acquire new skills, stay updated with emerging technologies, and embrace a growth mindset. 

Continuous learning enables organizations to stay ahead of the curve, identify new opportunities, and 

respond effectively to market changes. Additionally, fostering flexibility and agility within the 

innovation process allows organizations to pivot, experiment, and iterate on their ideas, increasing 

the chances of success. 

 

9. Conclusion 

In conclusion, the future of technological innovation lies in embracing emerging trends, integrating 

AI and ML, fostering cooperation among academia, industry, and government, and fostering a culture 

of continuous learning and flexibility. By incorporating these future directions and recommendations 

into the methodological foundations, organizations can position themselves for success in the ever-

evolving landscape of technological innovation. 
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