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	Abstract: This study aimed to analyze the transformative role of artificial intelligence as a fundamental driver for development within the framework of public-private partnerships (PPPs). The research focused on the potential of this technology to foster innovation and enhance the efficiency and quality of service delivery. The study reviewed the foundational literature on the concept of partnerships, examined the associated opportunities and challenges, and analyzed successful practical models.
The results showed that AI-based partnerships represent an effective mechanism for stimulating innovation and emphasized the importance of building shared values and skills among all relevant stakeholders. The findings also highlighted a number of challenges, most notably disparities in regulatory frameworks and potential legal risks. The study recommended adopting supportive strategies, such as enabling facilitative leadership and clarifying the shared vision and goals, to ensure the achievement of sustainable development and improved quality of life. This, in turn, contributes to advancing the pursuit of global development goals.
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Introduction
In the context of rapid technological change, Artificial Intelligence (AI) is considered one of the fastest-evolving fields in global policies today. The opportunities offered by AI technologies exceed the conceptions of scientists and innovators, making the potential risks arising from them difficult to predict. Major and advanced nations are striving to establish national AI strategies to enhance their competitiveness and maintain their national security through policies that support strength in international and technological competition. Major technology companies (platforms) and governments play a key role as entities that possess big data. During the COVID-19 pandemic, governments collaborated with major technology companies to develop AI-powered solutions to address emergent challenges. This had the side effect of accelerating the digital transformation process in both the public and private sectors (Yerlikaya & Yaman, 2021).
Reasons for the Need for Governments to Adopt AI Strategies
AI represents one of the most prominent technological drivers of the modern era, with an expected profound impact on the global economy. Projections indicate that AI's contribution to the economy will reach $15.7 trillion USD by 2030. Furthermore, global income from AI technologies will see a notable increase, with expectations to reach $126 billion USD in 2025, up from $10.1 billion USD in 2018. In this context, the estimates for China and the United Kingdom are prominent, where AI is projected to contribute 26% and 10% to their GDPs, respectively, by 2030. Additionally, AI is expected to add an extra $939 billion USD in value to the public sectors of 16 advanced economies by 2035. These data reflect how AI has become a vital element in driving economic development and enhancing business efficiency (Le Masson, 2019).
Numerous sectors, from education to health, and from cybersecurity to finance, are integrating AI technologies such as machine learning, computer vision, and natural language processing into their products and technologies. Therefore, it seems plausible that the global AI market will achieve a compound annual growth rate of 30% from 2017 to 2025 (Lam, Li, Han, & Chung, 2019).
Modalities of Public-Private Partnership (PPP)
Establishing a Public-Private Partnership (PPP) model involves ten key steps, as follows (Wang & Xiaoyan, 2022):
1. Project Initiation: Starting the project planning process and defining objectives.
2. Debt Financing: Communicating with financial institutions, such as banks, to obtain necessary loans.
3. Securing Concession Rights: Securing project operating rights through financing agreements.
4. Signing the Construction Contract: Executing an agreement between the contractor and the partnership company to commence construction work.
5. Paying Contractor Fees: Disbursing due payments to contractors and suppliers by the financing company.
6. Signing the Operation and Maintenance Contract: Executing an agreement with the project operator to define how the project will be managed and maintained subsequently.
7. Paying Operator Fees: Settling necessary payments to the operator by the financing company.
8. Signing the Insurance Contract: Executing an agreement with an insurance company to cover potential risks.
9. Revenue Source: Identifying income sources, such as user fees or government contracts.
10. Income Distribution: Distributing revenues between capital owners (equity) and creditors (debt) according to the executed contracts.
These steps indicate that the institutional preparation for the PPP model enables both parties (public and private sectors) to participate in all project phases. The ultimate goal of the cooperation is to achieve effective sharing of revenues and risks. This partnership model is believed to be closely linked to current reforms related to mixed ownership in monopolistic industries (Meziane & Bouguetaia, 2023), thereby enhancing project efficiency and effectiveness.
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Source: (Wang & Xiaoyan, 2022)
 Figure 1. Public-Private Partnership (PPP) Model.

The Government's Role in Creating a Conducive Environment for Public-Private Partnership
Figure 2 illustrates the government's role in creating a conducive environment for Public-Private Partnerships (PPPs). 
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Source: (Nel-Sanders, 2023).
 Figure 2. The Sphere of Government Intervention in Creating a Partnership Environment.
It consists of four interconnected key elements:
1. Policy Formulation: Pertains to developing comprehensive strategies that support PPPs. These policies include defining objectives, setting standards, and directing investments.
2. Financial Support: Refers to providing the necessary funding for projects. This can include loans, grants, or financial incentives to encourage investors to participate in partnership projects.
3. Legal Framework: Concerns establishing laws and regulations that facilitate the implementation of partnerships. There must be a clear legal framework that protects the rights of all parties and defines responsibilities.
4. Institutional Capacity: Refers to the government's ability to manage and implement partnership projects effectively. The government needs qualified teams and sufficient resources to ensure project success.
These elements interact in an integrated manner; policy formulation contributes to creating a suitable legal framework, while financial support requires strong institutional capacity to ensure effective management. These four dimensions work together to create a conducive environment that encourages the success of public-private partnerships.
Opportunities and Challenges in Public-Private Partnership
Government organizations are showing increasing interest in using the capabilities of data science and AI to improve policies and achieve efficiency in highly uncertain environments. The sustainable success of data science and AI in the public sector depends on their effective integration into policy implementation solutions. However, governments cannot integrate AI into public service delivery alone (Mikhaylov, Slava , Marc, & Averill, 2018).
Opportunities for PPPs in the Fourth Industrial Revolution
The Fourth Industrial Revolution is one of the most impactful transformations of the modern era, representing the transition to a digital age where industries rely on rapid technological advancement. This revolution, also known as the digital revolution, is characterized by the emergence of technologies such as AI, the Internet of Things (IoT), and robotics, leading to a radical change in how goods are produced and services are delivered. This technology enables improved efficiency and productivity, while also enhancing the ability to analyze and use data for business benefit. However, new challenges related to privacy and security are emerging, necessitating awareness and resilience.
The new opportunities that enhance the effectiveness of service delivery within the framework of the Fourth Industrial Revolution include the use of technologies such as mobile phones, big data, Information and Communication Technology (ICT), AI, e-government, smart city development, smart contracts, blockchain, and process automation (Nel-Sanders, 2023):
1. Regional Cooperation: Agreements exist among member states of the Southern African Development Community (SADC) regarding the use of partnerships to promote development within the framework of the Fourth Industrial Revolution. It is important to encourage the development of digital skills for teachers and students.
2. Innovative Sectors: Sectors witnessing significant innovation include manufacturing, energy, construction, and healthcare, with expectations that the value of improved production methods will reach $15 trillion USD by 2030.
3. Integration and Financing: Enhancing public-private partnerships requires the integration of efforts between governments and funding agencies such as multilateral development banks. The private sector plays a vital role in providing the necessary capital and skills to ensure infrastructure development.
4. Regulation and Management: Public sector financial institutions can create supervisory bodies for partnerships at all government levels, as is the case in South Africa, where these institutions helped track and manage the databases for partnership projects.
5. Cross-Sectoral Cooperation: Intensive cooperation between the public and private sectors contributes to a better understanding of Fourth Industrial Revolution processes, enhancing the economy's ability to predict skill gaps and improve work environments.
6. Big Data Analysis: Big data analysis can provide valuable information on labor market trends, supporting partnership improvement and fostering cooperation between research institutions and policymakers.
7. Communication and Technology Opportunities: Studies indicate that the opportunities available for individuals to communicate using new technologies are a significant driver for the development of smart cities and e-government. It is essential to promote participation in decision-making, but caution must be exercised to avoid confining democratic development to this aspect alone, as these constraints may hinder the innovation required in smart cities.
8. Government-Citizen Cooperation: Technological innovations enable individuals to work with the government on service delivery initiatives, such as modifying electricity consumption behavior and improving waste sorting. Citizens can contribute to the maintenance of public property by reporting problems or offering their own services.
9. Role of the Private Sector: The financing that the private sector can gather for projects is a key driver for partnerships. The private sector can boost investments in the ICT sector by launching new technologies and increasing efficiency, while the public sector focuses on expanding service delivery and access to resources.
10. Modern Technology: Technologies like blockchain provide a collective database that functions as a distributed ledger, facilitating decentralized data control. This technology can be used in land registration and improving government processes.
11. Smart Contracts: Smart contracts represent an ideal set of innovations, enabling the execution of financial transactions without the need for intermediaries, reducing time and costs, and promoting automation in payment methods.
Enhancing Public-Private Projects in Areas that would lay the Foundation for Achieving Society 5.0
The Fifth Industrial Revolution is still in its early stages and is considered a complement to the Fourth Revolution, but with a different orientation. The Fifth Revolution focuses on achieving a balance between technological innovation and human values, meaning that technological development must go hand in hand with social and environmental considerations. This revolution aims to enhance human-machine collaboration, where technology is used to improve quality of life rather than merely increasing productivity.
The Fifth Revolution also seeks sustainable innovation, prioritizing practices that support the environment and achieve sustainable development. This new perspective requires a change in how companies and governments think about technology, focusing on social and environmental benefits rather than just profitability.

Thus, it can be said that the Fourth Industrial Revolution focuses on technology and digitalization, while the Fifth Revolution aims to integrate this technology with human values, opening new horizons for achieving societal well-being and improving quality of life.
Enhancing public-private projects in areas that would provide the foundation for achieving Society 5.0 lies primarily in (Nel-Sanders, 2023):
1. Cities: Focusing on interconnected urban areas where convenience and accessibility are prioritized.
2. Regions: Emphasizing the inclusion of all individuals, including marginalized groups such as the elderly and women.
3. Goods, Projects, and Services: Striving for sustainability that balances economic growth and environmental preservation.
4. Infrastructure: Developing smart communities that address challenges resulting from population decline.
5. Cyberspace: Ensuring safety and security in both digital and physical environments.
Public-Private Partnership in the Fifth Industrial Revolution Society
In light of the developments brought about by the Fourth and Fifth Industrial Revolutions, governments should seek to establish a new system for PPPs to leverage the benefits of the recent industrial revolutions. To form an ideal PPP system centered on serving humanity, it is achieved through:
a) A Conducive Economic and Business Environment: Focusing on creating an environment that supports economic growth and facilitates business.
b) Government:
· Policy and Governance: Developing effective policies and appropriate government management.
· Legal Framework: Establishing laws that support business.
· Institutional Frameworks: Developing effective institutional structures.
· Financial Support: Providing financial support for projects.
· Capacity Building: Enhancing skills and knowledge.
· Collaborative Structures: Encouraging cooperation among various parties.
c) Private Sector:
· Investment: Encouraging investments in diverse fields.
· Research and Development: Supporting innovation through continuous research.
· Risk Management: Reducing risks associated with investment.
· Product Innovation: Developing new products that meet market needs.
· Process Innovation: Improving processes for greater efficiency.
· De-marginalization Technology: Promoting technology for societal development and innovation.
d) Serving Humanity:
· Focusing on how to improve services and projects to better serve society.
· AI-Specific PPP Opportunities:
· Unifying Values: Collaborative projects directed towards solving social problems can bring together shared values across sectors.
· Skills Enhancement: There is a significant AI skills gap between the public and private sectors. Public institutions need to enhance their employees' skills to be effective in collaboration.
· Open Data Initiatives: Contribute to realizing commercial value from public data, although some sensitive data cannot be shared freely.
Challenges and Obstacles
a) Challenges of PPP Collaboration in AI:
· Differing Environments: Public organizations suffer from obligations to the public, while private organizations focus on shareholder interests, which may lead to conflicts in cooperation.
· Legal Liability: Technologies based on AI raise questions about liability when decisions negatively affect individuals. Determining responsibility in case of errors becomes complex.
· Risk Management: The approach to risk management differs between the public and private sectors, which can lead to difficulties in cooperation.
· Institutional Contradictions: Public organizations operate according to state logic, while private ones adopt market logic, which may affect shared goals.
· Organizational Structure: Public organizations are characterized by rule-centricity, which hinders flexibility compared to the private sector (Nel-Sanders, 2023).
Despite successes, PPPs face several challenges that can hinder their effectiveness:
· Regulatory and Legal Barriers: Regulatory and legal obstacles are considered significant hurdles, as differing priorities and bureaucratic processes can slow down project implementation.
· Financial Constraints and Funding Problems: Financial constraints and funding problems also pose challenges, especially in ensuring sustainable long-term investment. Difficulties in securing continuous funding for partnership projects, particularly during economic recessions.
· Coordination and Communication Problems: Coordination and communication issues between public and private partners can lead to misunderstandings and conflicts, complicating project implementation. Poor communication and the absence of clear roles are significant obstacles to effective cooperation in partnerships; clear administrative structures and regular communication are crucial to overcoming these challenges (Mikhaylov, Slava , Marc, & Averill, 2018).
Requirements for Successful AI Partnerships and Presentation of Successful Models
Requirements for Successful AI Partnership
Research related to collaboration performance reveals a wide range of management strategies that can enhance the effectiveness of these complex arrangements. Seven key strategies have been identified:
· Facilitative Leadership: Focuses on building positive relationships among team members and promoting effective participation. This type of leadership requires encouraging communication, trust, and commitment among stakeholders.
· Shared Goals: Having specific and clear goals enhances organizational performance. However, divergent goals may lead to internal tensions within the collaboration, making it essential for goals to be aligned.
· Knowledge Gathering and Sharing: Converting data into knowledge requires standardized data collection criteria. This can facilitate improved data exchange across organizational boundaries.
· Communication: An effective communication strategy enhances performance, as quick results demonstrate the value of collective work and increase motivation for participation.
· Social Meetings: Promoting transparency about the impact of collaborative efforts enhances cooperation. Public sector experiences show how data can lead to a comprehensive understanding of the system.
· Expertise: Appointing managers with technical competencies can build trust and improve service quality. Using domain experts also contributes to improved performance.
· Context Understanding: Success in public service delivery requires cooperation between the citizen and the public institution. Research indicates that an unbalanced need for cooperation can lead to strategies for building trust and influence (Mikhaylov, Slava , Marc, & Averill, 2018).
· The pivotal role of PPPs in driving technological development across Europe acts as a catalyst for innovation and economic growth through (Rumiantsev, 2024):
· Enhancing Resource Allocation: PPPs allow for the pooling of financial, technical, and human resources from both sectors. This pooling allows for more efficient use of resources, facilitating the development of complex and high-cost technologies. Resource allocation in partnerships leads to improved project outcomes and increased innovation capacity (Zhang & Chen, 2019).
· Risk Sharing: Partnerships facilitate risk-sharing between public and private partners, encouraging private sector participation in high-risk projects. This risk-sharing mechanism is vital for developing new technologies, which often involve significant uncertainty (Johnson et al., 2020).
· Knowledge Transfer: Partnerships promote the exchange of knowledge and expertise between public and private entities. This collaboration enhances innovation by integrating the organizational and policy insights of the public sector with the technical capabilities and market orientations of the private sector (Freeman & Soete, 2021).
Successful Examples from Africa
· In Uganda, approximately 27,000 public health workers use a mobile system called mTrac to manage and track medicine stocks. The SMS for Life service was also used to reduce medicine shortages in health centers.
· Rwanda was the first country to use drones to deliver blood to remote areas (Nel-Sanders, 2023).
Successful Examples from Europe
· In Germany, cooperation between Siemens and the government in smart grid technology has made significant progress in energy efficiency and network management. This partnership resulted in the development of innovative smart grid solutions that enhance the reliability and sustainability of power supplies. This PPP not only stimulated technological innovation but also presented a model for integrating private sector expertise with public sector oversight to achieve common goals (Müller & Schmidt, 2021).
· Another crucial aspect of PPPs in Germany is their evolution towards integrating sustainability considerations and a noticeable shift towards green infrastructure projects. For example, the Green Energy Partnership Project (GEPP) is a prominent example of public and private partners collaborating to develop renewable energy infrastructure, including solar and wind power facilities. This initiative aims to accelerate the transition to a low-carbon economy and promote environmental management. The focus on sustainability in German PPP frameworks aligns with the European Union's broader goals for climate adaptation and green growth. By integrating environmental standards and green finance mechanisms, German PPPs form a model to be emulated for integrating sustainability into infrastructure development. This approach can offer valuable lessons for other EU member states and regions seeking to balance economic development and environmental sustainability. Insights derived from the PPP program highlight the potential of PPPs in making significant progress in green technology and sustainable practices, reinforcing the importance of integrating these considerations into future PPP projects throughout Europe (Morozov, Panikar, & Dmitriiev, 2024).
· The UK's PPP program for developing digital infrastructure demonstrates the scalability and adaptability of PPP models. Through partnership with private companies, the UK government significantly expanded access to broadband internet and improved digital services. This program shows how strategic public-private collaboration can effectively address infrastructure challenges and enhance technological capabilities (Davies & Thompson, 2020).
· The UK government's industrial strategy indicates that achieving the grand challenge for AI requires collaboration between universities and public and private sectors. This cross-sector collaborative approach is the norm in centers of excellence for applied AI worldwide. Despite their popularity, these cross-sector collaborations face serious management challenges that hinder their success (Mikhaylov, Slava , Marc, & Averill, 2018).
· These experiences emphasize the importance of a supportive policy environment for the growth of partnerships. Effective regulatory frameworks, financial incentives, and clear administrative structures are essential to maximizing the benefits of partnerships. By providing a comprehensive understanding of how partnerships drive technological development, the necessity of continuing public-private cooperation to confront the complex challenges of technological progress and exploit its potential for societal benefit is underscored (Rumiantsev, 2024).
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Source: (ourworld in data, 2024)
 Figure 3. Map of AI-related laws 2016-2024.
Analysis of AI-Related Laws from 2016 to 2024
This analysis examines the number of AI-related laws enacted from 2016 to 2024, recording laws containing the term "artificial intelligence" in the title or text.
· The United States leads the list with 27 laws, reflecting a significant focus on regulating AI across various domains.
· Followed by Russia and Portugal, each of which enacted 20 laws. This indicates a growing interest in those countries in developing a legal framework for AI.
· Spain and the United Kingdom follow, with a total of 11 and 10 laws respectively, indicating notable legislative activity in Europe.
· China, despite being one of the leading countries in technology, has issued only 4 laws, which may indicate a different focus or another approach to regulating AI.
Conclusion
AI represents one of the most prominent technological drivers of the modern era, with an expected profound impact on the global economy. It is essential for governments to seek to adopt effective national strategies to enhance their competitiveness and maintain their national security, especially given the rapid changes in this field. The report shows that major countries have made notable progress in enacting AI-related laws, reflecting the importance of legal regulation to ensure the safe and sustainable use of these technologies.
Public-Private Partnerships (PPPs) are an effective mechanism for promoting innovation and improving service delivery. The success of these partnerships requires a strong institutional environment, financial support, and a clear legal framework. The Fourth and Fifth Industrial Revolutions open new horizons for cooperation between governments and the private sector, contributing to sustainable development and social innovation.
The Fifth Revolution seeks to achieve a balance between technology and human values, enhancing societal well-being. This transformation requires a change in how governments and companies think about technology, focusing on social and environmental benefits.
Based on this, it is necessary to establish an effective partnership system that includes a conducive economic and business environment, effective government policies, and sustained support from the private sector. This cooperation will enable societies to face future challenges and achieve sustainable development, ensuring a better quality of life for individuals and achieving global development goals.
PPPs are a vital tool for promoting innovation and improving service delivery in the field of AI. These partnerships offer a range of opportunities, such as unifying values and enhancing skills, helping to bridge the skills gap between the two sectors. Open data initiatives also encourage the realization of commercial value from public data, despite challenges related to sharing sensitive data.
However, these partnerships face several challenges, including differing environments between the sectors, legal liability for AI-based decisions, and risk management. Additionally, regulatory and financial barriers slow down project implementation, requiring improved coordination and communication between partners.
To ensure partnership success, it is necessary to adopt strategies such as facilitative leadership, defining shared goals, and gathering and sharing knowledge. Effective communication and social meetings enhance transparency and trust between parties, contributing to improved performance.
Partnerships also enhance resource allocation and risk-sharing, encouraging private sector participation in high-risk projects. Furthermore, these partnerships contribute to the transfer of knowledge and expertise between public and private entities, promoting innovation and reflecting the benefits of cooperation in achieving positive outcomes.
Based on this, enhancing public-private cooperation in the field of AI is a strategic step towards achieving sustainable development and innovation, opening new horizons for improving the quality of life and achieving global development goals.
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