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1. Introduction

	The modern global technology landscape is shaped by rapid advances and interconnectivity, leading to a complex ecosystem of innovation, competition and collaboration. Significant developments are found in artificial intelligence, telecommunications, biotechnology and energy technologies (European Commission 2022). Digitization is redefining industries such as healthcare, transportation and finance, while cross-border data flows and 5G infrastructure are accelerating global connectivity (International Telecommunication Union 2022). Key players such as the United States, China and Japan are investing heavily in research and development, pushing AI and quantum computing capabilities further (OECD 2024d). These nations have adopted strategic initiatives to increase their technological self-reliance and ensure that their companies remain at the forefront of innovation.

	The European Union is positioned as a distinct player in the global technology landscape, aiming to drive innovation while ensuring trust, privacy and sustainability. By leveraging its regulatory power, investing in digital infrastructure and increasing collaboration between member states, the EU seeks to increase its strategic autonomy and competitiveness in the face of rapid technological change (European Economic and and Social Committee 2023).

	The global technology landscape continues to evolve, presenting both opportunities and challenges for the European Union. The EU's focus on ethical technology, sustainability and digital inclusion positions it well as a leader in shaping future technologies. As the world navigates a defining era of innovation, resilience and regulation, Europe's unique approach offers a potential model for balancing technological progress with human-centered values (Mazzucato 2019). However, challenges such as the fragmentation of technological resources, talent shortages and investment limitations need to be addressed for the EU to achieve its ambitious goals.

	Romania has experienced significant development in its technology sector over the past two decades. Driven by a combination of government support, a well-educated workforce and strategic positioning in the European Union, Romania is increasingly making its mark on the tech scene.

	This study provides an overview of current global technology trends and analyzes the state of technology resources in the European Union, and particularly Romania, analyzing the strengths and weaknesses of the sector and shedding light on the opportunities and challenges ahead.

	1.1 The global technology landscape

	A defining feature of the current landscape is the ongoing rivalry between the United States and China for technological supremacy, particularly in artificial intelligence (AI), semiconductor manufacturing, and telecommunications (Feldman 2013). This rivalry has led to intensified efforts to decoupling supply chains, with significant geopolitical consequences and the reshaping of global alliances (Chopra, Reinhardt, and Mohan 2007). Meanwhile, emerging technologies such as green energy and blockchain are creating new opportunities for sustainable growth and decentralized governance, with global players racing to harness their transformative potential (Meissner 2022).

	Growing concerns about AI ethics and data privacy have also led more nations to establish some robust regulatory frameworks that balance innovation with protecting citizens' rights (Floridi 2023). Governments around the world are emphasizing cyber security, digital inclusion and anti-disinformation strategies as essential components of their technology agenda (UNESCO 2024a).

	1.1.1 Major trends

	The global technology landscape has seen transformative growth in recent decades, leading to a change in the way people, businesses and governments interact and develop. A few key trends define this landscape today. One of the most profound trends is digital connectivity, driven by the rapid expansion of the Internet and mobile technologies. Across the globe, internet penetration is increasing, with regions such as Southeast Asia and Africa quickly catching up, largely due to smartphone accessibility and improved infrastructure (Gelvanovska-Garcia, Rossotto, and Mačiulė 2024) (International Telecommunication Union 2022).

	Another significant trend is the proliferation of artificial intelligence and machine learning (ML). Artificial intelligence has moved beyond niche research areas to become an integral part of everyday applications, from healthcare diagnostics to personalized marketing (Bughin et al. 2018). Additionally, advances in quantum computing, blockchain, and biotechnology pave the way for future technological revolutions (IBM 2024) (Nature 2021). Technologies that encourage digital collaboration, such as cloud computing and remote working tools, have also gained importance, particularly due to the COVID-19 pandemic, which has accelerated the need for distributed and agile work environments (OECD 2024a).

	There is also a notable trend towards "green technology" as countries focus on sustainable development. The focus on renewable energy, electric vehicles and technologies designed to mitigate climate change has increased globally, reflecting a merging of technological progress with environmental responsibility (IEA 2024) (UNEP 2023).

	1.1.2 Key metrics and indicators

	To better understand the global technology landscape, it is essential to consider the key metrics that indicate technological progress in different countries and regions:

	Internet penetration

	As of 2023, global internet penetration is approximately 66%, reflecting steady growth over previous years. Developed regions such as North America and Europe boast over 90% penetration, while regions such as Sub-Saharan Africa still lag at around 40%, although the gap is closing rapidly due to mobile strategies and infrastructure investments (International Telecommunication Union 2022).

	Access to modern technology

	Access to modern technology such as mobile devices, computing power and connectivity varies greatly across the globe. For example, over 80% of people in urban areas in Asia have access to a smartphone, compared to only 25% in rural areas in Sub-Saharan Africa (GSMA 2024). Furthermore, access to technologies such as 5G networks has been mainly concentrated in North America, East Asia and parts of Europe (Ericsson 2024).

	Investments in research and development

	Research and development spending is a critical indicator of a country's commitment to technological progress. In recent years, global spending on research and development has exceeded $2.5 trillion, with countries such as the United States, China, Japan, and Germany leading investment (UNESCO 2024b). China, in particular, has aggressively increased its R&D spending, which now accounts for over 2.4% of its GDP, positioning itself as a major competitor in technology-based industries (OECD 2024d).

	Technological knowledge

	Another important measure is technological literacy, which includes a population's ability to use digital tools effectively. Countries such as South Korea, Finland, and Singapore have among the highest rates of technological literacy, thanks to educational initiatives and digital inclusion programs led by their respective governments (World Economic Forum 2024). Instead, developing countries are still working to reduce the digital divide through international partnerships and local initiatives (Gelvanovska-Garcia, Rossotto, and Mačiulė 2024).

	1.1.3 Global leaders

	Several countries stand out as world leaders in technology, each taking unique approaches to maintaining and expanding their influence in the field:

	United States of America

	The United States remains a leader in technological innovation, with Silicon Valley firms and significant investments in private and public sector research and development. A focus on fostering a culture of entrepreneurship, intellectual property protection, and deep collaborations between universities and industry has allowed the US to maintain its leadership position in AI, cloud computing, and software development (National Science Foundation 2024).

	China

	China has emerged as a technological powerhouse, leveraging a strategic approach through government-backed initiatives, heavy investment in research and development, and rapid industrial-scale deployment. The "Made in China 2025" policy aims to improve China's manufacturing base through high-tech development (China’s State Council 2024). China's advances in 5G, e-commerce, and artificial intelligence have been remarkable, largely due to leading companies such as Huawei, Tencent, and Alibaba (Chhabra et al. 2024).

	European Union

	The European Union is also a major player, with a strong focus on ethical technology, data privacy and sustainability. The EU has supported regulations such as the General Data Protection Regulation (GDPR), which has influenced global technology standards (European Commission 2024i). Furthermore, countries such as Germany and Sweden are leaders in Industry 4.0, focusing on advanced manufacturing technologies and robotics (Fraunhofer 2024).

	Japan and South Korea

	Both Japan and South Korea have adopted advanced technology policies that focus on robotics, telecommunications and smart cities. South Korea in particular has one of the highest internet speeds and penetration rates globally (MSIT South Korea 2023). Japan continues to be a leader in robotics, automation and precision manufacturing, relying on a highly skilled workforce and a commitment to innovation (METI Japan 2024).

	India

	India is another emerging leader with a booming IT sector and a growing startup ecosystem. The "Digital India" initiative has significantly expanded internet access, digitized public services and promoted entrepreneurship (IBEF 2024). India's focus on lean innovation and cost-effective technology solutions has also enabled it to make substantial progress in digital payments and e-governance (NITI Aayog 2022).

	1.1.4 The future of technology

	The global technology landscape is dynamic and evolving at an unprecedented pace. While the US and China continue to dominate with their size and investment, other regions are also making significant strides in specialized areas. Key metrics such as internet penetration, R&D investment and access to modern technology reveal an increasingly connected world, but one that still faces regional disparities. As emerging technologies such as AI, 5G and green technology continue to develop, the role of global cooperation and ethical considerations in shaping the future of technology will become increasingly critical.

	1.2 Technological resources in the European Union

	The European Union (EU) has acted to position itself as a leader in both technological innovation and regulation. The EU is unique in its approach to combining economic growth with human-centered values, promoting trust, privacy and sustainability as central themes of its technological development (European Commission 2024y). One of the main frameworks driving EU technology policy is the "Digital Decade" initiative, which aims to achieve a digital Europe by 2030 (European Commission 2021a).

	The EU's technological resources include a combination of public-private partnerships, regulatory frameworks and substantial investment initiatives. The Horizon Europe program, with a budget of €95.5 billion, is one of the largest research and innovation funding programs in
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