
THE OFFICIAL JOURNAL OF THE ASSOCIATION OF ECONOMIC UNIVERSITIES 
OF SOUTH AND EASTERN EUROPE AND THE BLACK SEA REGION

     Vol 23 | No 1 | SPRING 2025

web site: http://www.asecu.gr
ISSN 1109-8597
ISSN On line: 1792-3115

FUNDING INSTITUTION
UNIVERSITY OF MACEDONIA

THESSALONIKI, GREECE



SEEJE
Editorial Office:
ASECU, University of Macedonia
156 Egnatia str., 54636 Thessaloniki, Greece
tel: +30 2310 891 793
e-mail: asecu@uom.edu.gr
web site: http://www.asecu.gr

© ASECU
ISSN 1109-8597
ISSN On-line: 1792-3115

Thessaloniki, Sring 2025



contents
Articles
The case of Chinese and Balkan Innovation Cooperation 	 1
CHRISTOS ELEFTHERIADIS, THEMIS TZIMAS,
GRIGORIOS ZAROTIADIS

The Impact of artificial intelligence systems on financial 
transactions. Legal and economic aspects	 25
DIMITRA GIANNOPOULOU, 
KALLIOPI KALAMPOUKA

International Science and Technology Cooperation Strategies, 
Policies, and Pathways of Major OECD Members 
– European Union, Usa, Uk, and Japan 	 37
MANOLIS D. TZOUVELEKAS, PAISIOS KAFAFIDIS,  
DIMITRIOS SYMEONIDIS, GRIGORIS ZAROTIADIS

International Research and Development Cooperation 
and Schemes of Support: Greece in the European Framework 	 69
EIRINI OZOUNI, MANOLIS D. TZOUVELEKAS,
NIKOLAOS VARSAKELIS



aim
and scope of
ASECU was founded in 1996 as Association of South-Eastern 
Europe Economic Universities with the general aim of promoting 
the interests of those economic universities in South-Eastern Europe 
which are public, recognized or financed by the state of origin.
By decision taken in General Assembly of 2007, it was modified in 
Association of Economic Universities of South and Eastern Europe 
and the Black Sea Region. Presently, Universities and Research 
Centers are included to the active Full members of ASECU from 
Albania, Armenia, Bosnia-Herzegovina, Bulgaria, Greece, Monte-
negro, North Macedonia, Poland, Romania, Russia, Serbia, Slova-
kia, Turkey and Ukraine. Also, as Associated members, Universities 
from Bangladesh, China, Egypt, Hungary, Kazakhstan, Lebanon. 
Netherlands and Palestine. 

The specific aims of the Association are:
To promote cooperation between Economic Universities, Faculties, 
Departments; i.e., especially: a) to exchange views and information 
about syllabi, b) to exchange undergraduate and postgraduate stu-
dents and c) to exchange teaching and research staff.
To provide members with the opportunity exchange information, 
opinions etc. by publishing a relevant scientific journal or by co-
operation in elaborating scientific studies in relation to the future 
development of higher education and research as well as to improve 
their quality in the field of economic studies and business adminis-
tration.
To undertake initiatives for the protection of the interests of mem-
bers and their institutions, so as to be supported by international 
organizations and in particular by the higher education institutions 
of the European Union.
To encourage cooperation between universities inside and outside 
the countries referred to in the Association.



To pursue cooperation in the field of higher education with the con-
solidation of close relations with other organisations having similar 
aims, e.g. E.U.A.;
To provide opportunities for harmonising the degrees of faculties 
and departments of the universities participating in the Association;
To promote cooperation between economic universities, faculties, 
departments in the field of research for the benefit of the economy, 
the society, peace and the cultural development of the countries re-
ferred to the Association.

Presidency and Board Members
The following Board was elected for a four years period, during the 9th General 
Assembly of ASECU, on the 31th of March 2023. 

Grigorios Zarotiadis, President, 
Aristotle University of Thessaloniki, Thessaloniki, Greece
Leonid Nakov, Vice President, 
“Ss Cyril and Methodious” University, Skopje, North Macedonia 
Bogdan Gabriel Zugravu, General Secretary, 
“Alexander Ioan Cuza” University of Iasi, Romania
Bernard Dosti, Member, 
University of Tirana, ALBANIA
Dejan Mikerevic, Member, 
University of Banja Luka, BOSNIA HERZEGOVINA
Paskal Zhelev,  Member, 
University of National and World Economy, BULGARIA
Bogdan Wierzbinski, Member, 
University of Rzeszow, POLAND
Oleg Bodyagin, Member, 
Rostov State University of Economics, Rostov-on-Don, RUSSIA
Zaklina Stojanovic, Member, 
University of Belgrade, SERBIA





South-Eastern Europe Journal of Economics 1 (2025) 1-24

THE CASE OF CHINESE AND BALKAN 
INNOVATION COOPERATION

CHRISTOS ELEFTHERIADISa*

THEMIS TZIMASb

GRIGORIOS ZAROTIADISc

a,b,cAristotle University of Thessaloniki, Greece

Abstract:

The study starts with an overview of China’s involvement in developing open 
cross-national innovation ecosystems in the Balkans, emphasising the differences 
between EU member- states in the Balkan peninsula and EU member-states else-
where. We then analyse current international economic and political conditions 
that influence the prospects for bilateral innovation collaboration schemes be-
tween China and Balkan countries; this highlights the opportunities and obstacles 
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1.	 Introductory remarks, research questions, methodological 
notes, and a brief overview of contents

Cross-national cooperation in R&D and innovation can serve as one of the funda-
mental forces driving the creation of a new, progressive international order. Innova-
tion ecosystems unite the most forward-thinking, creative, and cognizant groups in 
each society. Therefore, in addition to the increased potential for international col-
laboration such groups offer, they can also significantly contribute to the prospect of 
socio-economic and environmentally sustainable development.

The present report aims to reveal the prospects of innovation cooperation between 
China and the Balkans, having in mind the patterns of bilateral partnerships already 
existing, as well as the overall institutional, political, and socioeconomic conditions. 
The longer-standing linkages between the two regions –either due to their deep his-
torical alignments, or the international political affinities of the previous century – on 
the one hand, and, the strategic significance of the Balkans for Eurasian collabora-
tion, on the other hand, reflect the importance of the specific research question. 

To explore this topic, we review the latest relevant literature and journalistic con-
tributions. In this effort, we aim to distinguish between academic and scientific col-
laborations and more practical applications in the public and private sectors.

The study begins with an overview of China’s involvement in developing open 
cross-national innovation ecosystems in the Balkans, emphasising the differences be-
tween the two parts of the peninsula—namely, the Balkan countries that are already 
members of the EU and the Western Balkans that are not yet part of the Union. We 
then analyse current international economic and political conditions that influence 
the prospects for bilateral innovation collaborations between China and Balkan coun-
tries, highlighting the opportunities and obstacles of increased cooperation in specific 
regions and industries, challenges stemming from the cross-national nature of such 
collaboration and other considerations. In the final section, we present the paper’s 
conclusions and policy recommendations for sustainable models of cooperation.

2. 	The case of China in the Balkans - what are the bilateral 
cooperation schemes in the Balkan ecosystem of innovation

On 26 April 2012, Cooperation between China and Central and Eastern European 
Countries (China-CEEC Cooperation) was launched as a cross-regional cooperation 
model. Since then, guided by focused pragmatic cooperation and maturing mecha-
nism provided at the Leaders’ Summit, China-CEEC Cooperation has been steadi-
ly growing and is now covering a variety of sectors including economy and trade, 
culture, education, youth exchange programmes, agriculture, tourism, science and 
technology, health, think-tank exchange programmes and sub-national cooperation. 
Cooperation has proven to be fruitful in every case, while it has also played a con-
structive role in deepening bilateral relations between China and Central and Eastern 
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European countries and enriching wider China-Europe relations. In this framework, 
the Balkans have been added as a prioritised region for China’s outward-oriented 
policy.

2.1 	Eastern Balkans and EU member countries (Greece, 
Bulgaria, Romania, Croatia, Slovenia)

In recent years, particularly since the beginning of the 2020’s, relations between 
China and EU member states in the Balkans have diversified from infrastructure 
programmes and projects to more complex forms of cooperation. University part-
nerships, research, digital technologies, and green transition are the main fields of 
cooperation. These partnerships were established with both the assistance of the EU 
and through transnational R&D agreements, which form a kind of science or soft di-
plomacy that bypasses international controversies and creates a layer of cooperation 
between countries in fields of mutual interest.

Romania, having established 167 bilateral university agreements (39 institutions) 
with Chinese institutions, leads the cooperation race. Greece follows with 158 agree-
ments involving 28 institutions, Slovenia with 155 agreements involving 18 institu-
tions, Bulgaria with 104 agreements involving 20 institutions, and Croatia with 90 
agreements involving 18 institutions. These figures reflect prospective cooperation, 
although sometimes, as in the case of Bulgaria, the agreements remain merely at the 
level of a memorandum of understanding without any further follow-up or coherent 
implementation.

Green technology constitutes a key pillar of cooperation. Bulgaria and Romania 
are focusing on photovoltaic and other renewable energy projects, whereas Greece 
stands out for green port initiatives and energy projects, Croatia on renewable energy, 
and Slovenia on green economy/ industry as well as electromobility. These sectors 
are aligned with EU policies on climate change and sustainability.

Digital technology and AI, as opposed to the aforementioned sectors, are highly, 
if not the most, politically sensitive issues given EU regulations and data security 
concerns. This is why only soft initiatives are currently preferred. In Greece, AI and 
digital cultural heritage applications are being developed, while Bulgaria and Roma-
nia are exceptions to the general norm, with ICT and 5G infrastructure established 
through Huawei.

Relations among the Balkan EU member countries and China are governed by a 
more structured, institutionally oriented framework. The depth varies from one coun-
try to another, but the framework is embedded with EU regulatory constraints.

To demonstrate the degree of these countries’ involvement with China, one could 
distinguish 3 categories: more permissive, moderate, and more cautious.

Bulgaria and Greece are heavily involved. Evgeniy Kandilarov (2025) reports 
that “on May 20, 2025, an official Chinese delegation, led by the Chairman of the 
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Foreign Policy Committee of the National People’s Congress of the People’s Re-
public of China, Lou Qingjian, visited Bulgaria. On May 22, 2025, the new liaison 
office of the Association for the promotion of agricultural cooperation between China 
and the Central and Eastern European countries, and a permanent CEE Country Pa-
vilion, was officially opened in the Chinese city of Ningbo.” Bulgaria has engaged 
in telecommunications cooperation with China, although the Bulgarian government 
joined the US-led Clean Network programme, which restricts the use of Chinese tel-
ecommunications equipment in 5G deployment. This kind of cooperation is uncom-
mon among other EU member states in the Balkan region. At the same time, many 
academic agreements are being established across various fields even though many 
have not yet been finalised. Scholarships are also available in Bulgaria, especially 
through Huawei, at the Technical University of Sofia. Bulgaria’s Higher Education 
Act does not contain specific prohibitive clauses regarding foreign-source financing, 
but Western academic influence remains highly attractive. The main academic fields 
prioritised include quantum technologies, astronomy and space research, polar stud-
ies, artificial intelligence, materials and nanoscience, biology, theoretical physics, 
ecology, and green energy. The total volume of trade between the two countries is 
also steadily increasing.

Nonetheless, in the case of Bulgaria, there are some noteworthy sceptical and 
even hostile references in relevant literature and the media (which is still, in general, 
the case for EU member states). Indicatively, Rumena Filipova argues that “the re-
sulting content of the work produced in cooperation with Chinese partners can lead to 
a pro-Beijing bias,” while she notes that “although the Bulgarian government joined 
the US-led Clean Network programme, which restricts the use of Chinese telecom-
munications equipment in 5G construction, there has not been any sustained domes-
tic debate in the country regarding the regulatory parameters and security risks in-
volved in developing 5G.” According to the same author, this course of development 
allowed one of the country’s major telecommunications providers, Yettel (formerly 
Telenor), to build its 5G networks using Huawei technology, while the Technical Uni-
versity of Sofia established a Huawei ICT Academy and installed Huawei equipment, 
which might “lead to the accumulation of security risks.” 

Greece, on the other hand, maintains a steady relationship with China. This is 
driven by China’s involvement in the port of Piraeus, which has also led to coopera-
tion in Smart Shipping through recent agreements between the Region of Attica and 
Chinese provinces, focusing on resilient shipping supply chains and maritime digi-
talisation—leveraging Greece’s shipping expertise and China’s industrial capacity. 
In the telecommunications sector, the impact is less significant. However, there is ex-
panding cooperation at the scientific level through the National Technical University 
of Athens. Bilateral funding programmes are important in order to support joint R&D 
(Research, Technology and Development) projects between companies and research 
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organisations of the two states. Digital Heritage and Artificial Intelligence are also 
domains of joint action. A series of memoranda of cooperation have been concluded 
between Greek and Chinese institutions (e.g. NCSR ‘Demokritos’ and Athena Re-
search Centre with Jiao Tong University in Shanghai) with an emphasis on artificial 
intelligence, energy systems and philosophy. A notable milestone is the establish-
ment of the China-Greece Innovation Cooperation Centre, which is a key point of 
reference between the Aristotle University of Thessaloniki and Ningbo University 
of Technology, as well as the China Innovation Cooperation Research Centre. The 
strategic partnership between the Aristotle University of Thessaloniki and Ningbo 
University of Technology illustrates how these cities will emerge as regional innova-
tion hubs. The cooperation aspires to contribute to the integration of Greek research 
institutions into broader innovation initiatives and joint technological development. 

Romania has a moderate level of involvement. It emphasises agricultural tech-
nology, focusing on plant factories, energy-saving greenhouses, and edible fungus 
technology. The Polytechnic University of Bucharest collaborates with Huawei on 
projects such as “Seeds for the Future.” Additionally, Haier achieves results through 
cooperation in smart manufacturing, while many initiatives in green and renewable 
energy are also established. 

Croatia’s cooperation with China is limited. It primarily concentrates on infra-
structure projects, such as the Peljesac Bridge, Senj Wind Farm, and a road section 
in Split. There is a 30-year-old comprehensive partnership, by virtue of which bilat-
eral cooperation is spanning various fields. This long-term relationship resulted in a 
signed cooperation programme in education between China and Croatia for 2025-
2029. Additionally, the two countries agreed to collaborate in green technology. Chi-
na’s involvement in Croatia is much lower than that in the previous three countries, 
probably because Croatia follows EU policies more closely.

Slovenia is also relatively slow in implementing innovation cooperation with Chi-
nese partners, and somewhat limited compared to other countries. While Slovenia 
promotes scientific and technical cooperation, it aligns itself with EU-led strategies 
on data protection and intellectual property. The relationship also faces challenges, 
such as the 2020 5G security declaration, which aims to restrict certain Chinese in-
vestments in technology. Nonetheless, Slovenia and China are working to strength-
en cooperation in the field of innovation, focusing on high-end manufacturing, the 
automotive industry (specifically electric and hydrogen-powered vehicles), green 
technologies, e-mobility, biotechnology, and pharmaceuticals. Projects include col-
laboration between the University of Primorska and Fudan University, as well as 
investment in Slovenian green transport technology and the ”Dual Centre Operation” 
model (Ningbo and Ljubljana), which supports technology transfer and research.

Additional details concerning the overall description are presented below.
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Greece

Innovation cooperation between Greece and China is gradually shifting from tradi-
tional trade toward green energy, maritime technology, and digital heritage, increas-
ingly facilitated through formal academic-industrial platforms and joint research 
funding. We identified the following, relatively new, key pillars:

•	 Industrial & Academic Platforms: In June 2025, the National Technical Uni-
versity of Athens (NTUA) hosted the first Greece–Jiangsu Innovation and In-
dustrial Cooperation Conference to promote the commercialisation of high-
tech research.

•	 Bilateral Funding Programmes: The Greek government provides its General 
Secretariat for Research and Innovation (GSRI), which manages specific fund-
ing initiatives for bilateral scientific and technological cooperation that can 
support joint R&D projects in both countries.

•	 Digital Heritage & AI: A China-Greece Joint Laboratory for Digital Heritage, 
inaugurated in April 2025; it uses AI and digital technologies to protect arte-
facts at the National Archaeological Museum of Greece.

•	 Energy & Green Tech: Cooperation has expanded into renewable energy, nota-
bly the Thrace Wind Power Project led by China Energy Guohua Investment. 
Additionally, discussions are ongoing regarding the integration of smart port 
technologies and green maritime solutions at the Port of Piraeus.

Bulgaria

At the 18th session (Oct. 2025) of the Commission for Scientific and Technological 
Cooperation between Bulgaria and China (at the ministerial level for education and 
R&D), both parties agreed to further strengthen their cooperation in science, technol-
ogy, and innovation at a high level, as well as in academic exchange concerning 20 
scientific projects in 9 priority areas - including quantum technologies, astronomy 
and space research, polar research, artificial intelligence, materials and nanoscience, 
biology, theoretical physics, ecology, and green energy. 

Research & Academia: The Bulgarian Academy of Sciences (BAS) and Chinese 
partners have completed 14 projects, including new ones focused on genomics, with 
support from the China-CEEC Innovation Cooperation Research Centre.

Investment & Industry: Joint ventures are encouraged in the automotive (EVs) 
and photovoltaic sectors. The China-CEEC Expo in Ningbo promotes agricultural, 
industrial, and technological transfer.

Infrastructure & Frameworks: Collaboration schemes are supported by the BRI 
and the 16+1 (now China-CEEC) platform, including the Bulgarian - Chinese Centre 
at the University of National and World Economy.
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Romania

Romanian innovation ecosystem has developed specific cooperation schemes with 
China in the following sectors:

•	 In agricultural technology, specifically the China-Romania Joint Laboratory 
for Cooperation in Agriculture at the University of Agronomic Sciences and 
Veterinary Medicine (UASVM), which focuses on plant factories, energy-effi-
cient greenhouses, and fungus technology.

•	 In ICT, Huawei has been partnered with the Polytechnic University of Bucha-
rest on projects like ”Seeds for the Future” and developer contests.

•	 In smart manufacturing, Haier operates its first smart, connected refrigerator 
factory in the EU near Bucharest.

•	 Finally, renewable energy: Chinese firms have undertaken solar energy proj-
ects and have shown interest in expanding broader green energy development. 

Croatia

Although EU membership can be seen as the main reason for less cooperation than 
its neighbouring countries, i.e. Serbia, and Bosnia and Herzegovina, the country has 
maintained a 30-year comprehensive bilateral partnership with China across various 
fields, such as green technology (People’s Daily Online, 2025).

It is also noteworthy that China has taken part in infrastructure projects in Croa-
tia. Notable is the Peljesac Bridge, which connects the Dalmatian mainland to the 
Pelješac Peninsula (People’s Daily Online, 2022), as well as smaller projects, such as 
the Senj Wind Farm and a road section in Split.

Slovenia

While Slovenia promotes scientific and technical collaboration, it aligns itself with 
EU-led strategies regarding data protection and intellectual property, which results in 
modest cooperation with China. Furthermore, the relationship encounters challenges 
related to the 2020 5G security declaration, which restricts certain Chinese invest-
ments in technology. 

Nevertheless, there are bilateral efforts to strengthen cooperation in innovation, 
focusing on high-end manufacturing, the automotive industry (specifically electric 
and hydrogen-powered vehicles), green technologies, e-mobility, biotechnology, and 
pharmaceuticals. The “Centre for China-Slovenia S&T Innovation Research” jointly 
established by Ningbo University of Technology and the Slovenian Innovation Centre 
supports technology transfer and research: https://www.cceec.tech/en/zhongsi.aspx
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2.2 	Western Balkans and non-EU member countries (Serbia, Bosnia 
and Herzegovina, North Macedonia, Montenegro, and Albania)

Since April 2012, cooperation between China and Central and Eastern European 
Countries has also contributed positively to strengthening bilateral relations between 
China and Western Balkan countries. China’s implementation in the region is heav-
ily focused on infrastructure projects. Motorways and railroad systems are priorities. 
Energy infrastructure also plays a crucial role, including hydropower, thermal plants, 
and wind farms. Urban transport systems and public facilities are also part of invest-
ment plans. Most of these projects are funded by state-owned enterprises and create 
a long-term financial connection and dependence.

The extractive industry is heavily prioritised, with copper from Serbia, coal in 
Montenegro, and mineral exports in Albania. Exports to China are mainly composed 
of raw materials, while imports mainly include industrial products and technology.

Huawei plays a major role at the level of digital collaboration. The development 
of 4G and 5G systems is a key part of China’s strategy. A range of initiatives, such 
as data centres in Serbia, smart city initiatives, surveillance systems and e-learning 
platforms make up the wider context. On the EU side, concerns have been raised 
about these types of projects, notably in relation to cybersecurity, and alignment with 
EU standards. 

Generally, non-EU countries’ involvement in the Western Balkans is much greater 
than that of EU member states in the region. Serbia has built strong ties with China. 
They have a free trade agreement (effective from July 1, 2024), and their bilateral 
trade keeps growing. Even before the agreement, Serbian exports to China increased 
from $8.9 million in 2013 to $1.23 billion in 2023, while Chinese exports rose from 
$1.5 billion in 2013 to $4.8 billion by 2023. 

Serbia’s goal is to become an export hub for Chinese industries by relocating parts 
of Chinese production chain in its territory. China is involved in major infrastructure 
projects, such as the Belgrade-Novi Sad high-speed rail (part of the Belgrade – Bu-
dapest corridor), the first line of the Belgrade metro, Belgrade’s ring road, waste 
disposal systems, and the EXPO 2027 project in Belgrade. Notably, once again, Hua-
wei plays a significant role. The Kragujevac State Data Centre works closely with 
Huawei, which receives funding from the Chinese International Cooperation Devel-
opment Agency. Huawei also supplies surveillance cameras for Serbian cities, but its 
most prominent involvement is still in the telecommunications sector. Since 2019, 
Huawei has invested in developing 5G networks in Serbia.  

The technology sector has been prioritised over the last few years. A meeting 
was held on November 26, 2025, for the seventh session of the Serbian – Chinese 
Mixed Committee for Scientific and Technological Cooperation: the two countries 
expressed their dedication to technological collaboration, including the implementa-
tion of 23 joint mobility projects and six strategic research and development projects.
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Serbia maintains a very low level of alignment with EU rules compared to other 
Western Balkan countries. The country forges political ties with China, partly be-
cause China has not recognised Kosovo as an independent state. Consequently, Ser-
bian policy carefully balances relations with China and the EU; in other words, it 
respects international law while cooperating with Brussels, which makes Serbia a 
strong foothold for China in this region.

Bosnia and Herzegovina has had official diplomatic relations with China since 
1995 after the Dayton Agreement. China has been involved in many infrastructure 
projects, such as the Dabar hydroelectric power plant, the Grebar wind farm in the 
Serb Bosnian sector, the road between Bihac and Bijeljina, the “Sveti Luka” hospital 
in Doboj, the Ivovik wind power plant, the Hercegovina bridge, and others that have 
been completed or are currently under construction by Chinese companies. Since 
2018, there has been a visa exemption agreement between China and BiH. Under 
the “Belt and Road” Initiative, the Foreign Investment Promotion Agency of Bos-
nia and Herzegovina (FIPA) signed an MoU with the China-Europe Association for 
Technical and Economic Cooperation (CEATEC), aiming to exchange information, 
conduct market research, implement promotional activities, and organise training 
programmes and exchanges of experts. Huawei, as a 4G supplier in Bosnia and Her-
zegovina, and BH Telecom have faced heavy criticism from certain diplomatic allies 
due to security concerns regarding Huawei.

North Macedonia also developed common infrastructure programs with China 
and signed a Memorandum of Understanding in 2015 to strengthen mutual coopera-
tion within the framework of the Belt and Road Initiative (BRI), after its brief and 
unsuccessful attempt to recognise Taiwan at the end of 1990.1 Since then, there has 
been a shift in North Macedonia’s policies. Successive governments have expressed 
interest in reconstructing the country’s railway network as part of the BRI-related 
Piraeus–Budapest corridor, but this project has yet to get underway. 

The geopolitical resurgence of China with the BRI a decade ago generated po-
litical excitement and finally appeared to put Skopje in a position which it could 
leverage its location from. North Macedonia lies along the key southern route of the 
BRI into Europe, an opportunity to turn its geographical location into an advantage. 
Before 2015 Chinese investments in the country were virtually non-existent. Since 
then, there have occasionally been small investments through minor greenfield pro-
jects and acquisitions of foreign companies that own shares in Macedonian firms: the 

1. 	 The Memorandum of Understanding envisages, inter alia, that the Parties will “encourage busi-
nesses in both countries to conduct mutually beneficial cooperation of all forms”, that China will 
“encourage its companies and financial institutions to engage in and provide financing to infra-
structure development in Northern Macedonia”, as well as to “invest and develop in fields such 
as industrial parks, infrastructure, processing and manufacturing, energy, fishery and tourism”.
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initial Sino-Turkish investment by Weibo Group in 2015, worth EUR 3.4 million out 
of a total amount of 316 million announced, which failed to materialise; the expan-
sion of Joyson Safety Systems - an initial brown field investment in the Technological 
and Industrial Development Zone in Kichevo by the American company Key Safety 
Systems in 2015, later acquired by Ningbo Joyson Electric in 2016; the acquisition of 
51% of Duferco International Trading, the company holding 81.78% of the Makstil 
steel plant by Hebei Iron and Steel Group in 2015. Chinese firms have also shown 
interest in developing the country’s hydro-power energy capacity, leading to the con-
struction of the Kozjak power plant. 

Huawei seeks to expand its presence by implementing e-education projects. 
China is also interested in acquiring land along the main railway line crossing the 
country. Chinese firms are supplying double-decker buses and electric trains as they 
aim to achieve a more favourable position when participating in public procurement 
tenders. There are two major China-related projects in North Macedonia: the con-
struction of two highway sections— Miladinovtzi–Shtip and Kichevo–Ohrid. These 
are funded by loans from Chinese banks and are being carried out by the Chinese 
firm Sinohydro. The initial loan of $561 million has increased to $772 million, as the 
second section is still to be completed (https://ecfr.eu/special/china-balkans/north-
macedonia/#:~:text=There%20are%20two%20major%20China%2Drelated%20pro-
jects%20in,banks%20and%20are%20being%20implemented%20by%20Chinese). 

Jiang Xiaoyan, the Chinese Ambassador, highlighted North Macedonia’s grow-
ing role as a transport and logistics hub for the Balkans, and has also pointed out the 
strong potential for cooperation in renewable energy and green development since 
North Macedonia works to increase the share of renewables in its power generation.

Montenegro emphasises infrastructure development with Chinese investment. 
The largest China-related infrastructure project is the costly first phase of the Bar-
Boljare motorway. China has demonstrated a consistent, decade-long interest in the 
country’s port infrastructure, including clauses in its motorway loan agreement that 
could allow for seizing parts of the port of Bar if Montenegro defaults on debt repay-
ment. Chinese companies play a vital role in upgrading the railway network of the 
country, the energy sector and the real estate market. Chinese firms have managed to 
secure important government contracts, such as the restoration of the Pljevlja Ther-
mal Power Plant (Dongfang Electric Corporation) and the Tivat-Jaz Boulevard. 

The Chinese economic presence in Montenegro primarily includes investment in 
green energy and digital infrastructure. This main framework comprises the propos-
als for a 1 GW solar panel factory and solar power plants. The role of Chinese firms 
in projects of solar and wind energy is significant and so is the pollution-control 
retrofitting at the Pljevlja thermal power plant. Furthermore, Chinese companies play 
a crucial role in projects of the so- called ”new infrastructure,” including smart trans-
portation, data centres, and 5G technology. These are all initiatives linked to the Belt 
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and Road Initiative. In spite of its impact in the sectors of energy and infrastructure, 
total Chinese FDI in Montenegro remains low below 1% of GDP. 

China’s presence and role in the economy of Albania mainly consists in invest-
ments in air transportation, energy, agriculture, and mining. Geo-Jade Petroleum ob-
tained the concession for the country’s major oil extraction field but sold it due to the 
COVID-19 pandemic impact. China Everbright secured the Tirana Airport conces-
sion, and Chinese companies have made various attempts to establish their presence 
in Albanian ports by creating economic and investment zones. These conflicting out-
comes generate scepticism. 

Albania’s trade with China is booming with bilateral trade reaching $1 billion and 
still growing. (In the first quarter of 2025, trade volumes increased by nearly 29 per-
cent.) China has become a leading buyer of Albania’s minerals. Deep in the rugged 
mountains of Bulqizë –a mineral-rich region in the country’s northeast region– trucks 
loaded with chromium ore wind their way to the coast, heading to ports, such as Dur-
rës. Although exports of raw materials are increasing, there is a notable lack of invest-
ment. While machinery is imported from China, the absence of joint ventures reduces 
profits for Albania’s economy, especially in local refining and processing (https://
newseu.cgtn.com/news/2025-05-24/Albania-opens-door-to-1bn-annual-trade-with-
China-1DCq301uQeI/p.htm). 

3. 	Contemporary international economic and political conditions and 
prospects of collaborations between China and the Balkans 

3.1 	Global Systemic Transformations: Geoeconomics, 
Fragmentation, and Technological Competition

Transnational innovation ecosystems arise where production networks, regulatory 
frameworks, capital flows and education systems converge in a cross-border context. 
In this case, the theory of Global Production Networks (GPN) (Henderson et al.) is 
used in combination with the framework of National/Regional Innovation Systems 
(Lundvall? Freeman; Nelson).

The analysis is based on three guidelines: 

1.	 Geoeconomic Structuring of Innovation: Innovation ecosystems are increas-
ingly integrated into strategic competition. Industrial policy, export controls 
and digital regulation now define transnational knowledge flows.

2.	 Institutional compatibility as a prerequisite condition: Cross-border innova-
tion ecosystems require transnational synchronisation in terms of regulatory 
framework, legal clarity and certainty, and, of course, economic viability. 

3.	 The role of ‘corridor economies’ may prove crucial in the context of innova-
tion gateways. The crucial point for this to happen is for supply corridors (i.e. 
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ports, railways, digital infrastructure) to evolve into knowledge-based clusters 
so that these corridors can be integrated into local research and governance 
systems.

Due to these guidelines, China cooperation in the Balkans should be assessed based 
on infrastructure investments in terms of the institutional framework and the innova-
tion environment.

What plays a major additional role is the strategic competition and technological 
conflict to the point of partition that characterise the current international landscape. 
The relationship between the United States and China, in particular, has greatly 
evolved in the direction of trade conflicts, expanded controls on semiconductor ex-
ports, competitive models of AI governance, and investment screening mechanisms 
in OECD economies.

Both before and after the new Trump presidency, the international environment 
moved not only in the context of threats of imposing tariffs but also of expanding 
US investment controls with an emphasis on information and artificial intelligence 
technologies. This situation intensifies systemic fragmentation, which further affects 
Balkan states, creating vulnerabilities (e.g. digital infrastructure, EV supply chains), 
and brings these EU member states into potential confrontation with the US at the 
regulatory or political level, discouraging cooperation with China.

The European Union has strengthened its regulatory framework through a series 
of regulations and legislative initiatives, such as screening of foreign direct invest-
ment, foreign subsidies, the net-zero industry, critical raw materials and AI. These 
initiatives reshape the regulatory framework for third-country investors, including 
those of Chinese origin, with a focus on energy, digital infrastructure and high tech-
nology. The countries of the Western Balkans that are candidates for EU membership 
are gradually aligning with this regulatory framework due to their accession negotia-
tions, thus reducing opportunities for regulatory arbitrage.

The three schools of thought presented above are manifested in different ways 
in the main axes of systemic international competition, i.e. between China and the 
United States, the United States and the European Union and China and the Euro-
pean Union. The dynamics between main competitors are reshaping global produc-
tion networks, on the one hand, and the framework for the emergence of transnational 
innovation ecosystems, on the other.

The Sino-US competition characterises the geoeconomic structure of innovation 
systems to a very high degree. The expansion of US administrative restrictions on 
exports of semiconductors and AI-related technologies, combined with restrictions 
on capital movements, reflects a strategy of attempting to limit technological col-
laborations and progress with little success. The result is that innovation ecosystems 
are being ‘politicised’ and losing their content as ‘neutral’ spaces for knowledge 
exchange, while fragmenting, over time, into incompatible spheres of technology. 
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Therefore, cross-border cooperation in these regions also becomes a function of se-
curity issues, in particular concerning new dual-use technologies. The development 
of transnational innovation cooperation systems between actors in competing blocs 
is restricted, constraining the diffusion of knowledge and increasing the cost of insti-
tutional alignment.

In contrast to US-China relations, the corresponding US-EU relations are a more 
complex version: they entail both institutional cooperation and competition at the 
same time, given that they evolve within a corporate and allied framework. The con-
cerns stated by both sides regarding technological sovereignty and supply chain re-
silience are common, but the regulatory framework and the design of the industrial 
policy to be implemented differ. The EU is focusing on regulation and standards –as 
evidenced in the law on artificial intelligence, personal data and competition law 
–while the United States is pursuing a more market- and security-oriented policy. 
Therefore, we have a two-tier innovation environment within which compatibility 
appears high, albeit with some friction. For regions such as the Balkans, this situation 
presents opportunities, on the one hand, but also entails restrictions: coordination 
with the EU regulatory framework facilitates integration into the European inno-
vation ecosystem but, on the other hand, also restricts cooperation with alternative 
technological partners.

Relations between China and the EU are evolving as a synthesis of cooperation 
and competition. Their economic interdependence remains crucial –especially in 
the trade, manufacturing and technology sectors -while, on the other hand, the EU’s 
strong regulatory framework makes such cooperation in specific sectors more dif-
ficult. For example, the EU’s regulations for Foreign Direct Investment screening, 
foreign subsidies, and sectoral initiatives, such as critical raw materials and the net-
zero industry, have added layers of control that affect Chinese investment. At the 
same time, cooperation is maintained in critical sectors. For innovation systems, this 
brings conditional openness: cooperation is possible, but it requires compliance with 
increasingly more stringent regulatory and governance standards.

It is a triangular framework of competition, within which the Balkans are at the 
crossroads of overlapping spheres of competition and partnership. On the one hand, 
their integration into the EU presupposes acceptance of the EU regulatory frame-
work, while, on the other hand, their integration into China’s investment and technol-
ogy policies and initiatives presupposes their participation in production, marketing 
and financing networks with different regulatory standards. This twofold, but also 
different and even contradictory, course of participation in regulatory frameworks 
shapes strategic leverage prospects, on the one hand, while, on the other hand, it 
raises conditions of potential systemic vulnerability.

Approaching Balkan economies as ‘corridor economies’ and, at the same time, 
as portals of innovation is particularly important in this context. Corridor economies 
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play a catalytic role in linking the Chinese economy with EU economies. Infrastruc-
ture that attracts Chinese investment –such as ports, railway and supply networks– 
within EU markets has the potential to develop into hubs of innovation. In order to 
achieve this objective, however, coherence or, at least, approximation of different 
regulatory frameworks (in this case China and EU) should be achieved and, there-
fore, competitive or, at least, different standards should be mediated. Without such 
policies and intermediation mechanisms, these economies risk being reduced to ones 
of a purely transit role rather than transforming into knowledge and technological 
innovation economies.

In conclusion, transformation at an international scale is characterised by frag-
mentation that leads to the emergence of structured, competitive spheres of innova-
tion, on the one hand, and, on the other hand, by the prospect of collaboration, if 
competition is normalised or even regulated. The ability of Balkan economies to bal-
ance such competition will determine whether they become merely passive recipients 
of external investment or grow into active participants in transnational innovation 
ecosystems.

3.2 China’s International Economic Strategy and the Evolution of the BRI

China’s international economic policy over the last decades has primarily been con-
densed into the Belt and Road Initiative (BRI). BRI began as an economic plan fo-
cusing mainly on investments in large-scale physical infrastructure —ports, railways, 
energy corridors— and it has gradually transformed towards higher value-added sec-
tors, such as green energy, digital connectivity, fintech, and smart logistics.

In the framework of this plan, Balkan region economies may play the role of cata-
lytic corridors, which connect the Mediterranean area to EU economies. The growth 
of the Port of Piraeus in Greece demonstrates China’s strategy, which primarily fo-
cuses on logistics, so that maritime routes can be connected to transnational transpor-
tation pathways across Southeast Europe and, further on, to Central Europe.

Chinese emphasis has recently shifted to focusing on:

•	 ‘Small and beautiful’ projects rather than megaprojects;
•	 Green economy investments (solar, wind, battery infrastructure);
•	 Digital BRI initiatives (5G networks, e-commerce platforms, smart cities);
•	 Emphasis on financial sustainability following concerns about debt.

The transformation of Chinese policies demonstrates their adaptation to the shifting 
economic landscape, including slower domestic growth.
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3.3 Political and Institutional Conditions in the Balkans 
and Economic Complementarities

As emphasised in the second chapter, the Balkan region features a complicated and 
differentiated landscape, given that it includes both EU Member States (e.g., Greece, 
Bulgaria, Romania, Croatia, and Slovenia) and candidate EU member-states (e.g., 
Serbia, Montenegro, North Macedonia, and Albania), together with unique, constitu-
tionally-speaking, states, such as Bosnia and Herzegovina.

Some fundamental elements regarding the Balkan region, in terms of the innova-
tion ecosystem, are the following:

•	 Limited R&D expenditure relative to EU averages; 
•	 Fragmented innovation governance structures; 
•	 Brain-drain and demographic contraction; 
•	 Growing startup ecosystems in selected hubs (e.g., Belgrade, Sofia, Athens). 

The procedure of accession to the EU includes regulatory alignment, public procure-
ment policies, and a state economic cooperation framework. The European Com-
mission’s Foreign Direct Investment screening process adds an extra layer that af-
fects Chinese projects in strategic sectors. As a result, prospects for cooperation are 
influenced by three interrelated factors: EU regulatory constraints, internal political 
stability and strategic alignment options regarding China and the West.

Despite international competition, complementarities persist. China relies on the 
export of capital, production capacity, supply chain integration, rapid infrastructure 
development, expansion of digital platforms, and green technologies. The Balkans, 
on the other hand, already offer geographical connectivity between Asia and Europe, 
but, also, as far as EU member states are concerned, the possibility of accessing the 
EU market. In addition, labour costs are relatively competitive, education systems 
provide new talent in cutting-edge technologies, and the need for energy transition in 
these economies, as well as improved infrastructure, aligns with Chinese capabilities.

Key areas of cooperation with regard to innovation ecosystems, in particular, in-
clude renewable energy sources (solar, wind, battery storage), digitalisation of lo-
gistics and smart infrastructure, fintech and cross-border trade, university-industry 
synergies in engineering and applied sciences, industrial parks and innovation zones. 
Innovation ecosystems require institutional maturity, legal certainty, strengthening 
and consolidation of research. 

(1)	Green transition and renewable energy: China maintains a significant role in 
photovoltaic manufacturing and battery production. Targets to reduce carbon 
emissions in the Balkans, create demand conditions for solar and wind farms, 
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as well as for upgrading energy grids and storage systems. However, the EU 
regulatory framework limits cooperation with China. 

(2)	Logistics and smart corridors/infrastructure: Railways, ports and digital logis-
tics platforms have the potential to make South-Eastern Europe a reference 
point for Eurasia and a gateway to the EU.

(3)	Electric vehicles and batteries: The green transition is boosting the demand for 
electric vehicles (and, therefore, for a range of their components) as well as 
for battery manufacturing. Labour costs and manpower in the Balkans could 
attract industrial investment both in terms of component assembly and inter-
mediate processing.

(4)	University-industry synergies, such as research centres with a synergy be-
tween Balkan States and China with an emphasis on engineering, artificial 
intelligence, renewable energy sources, can offer models of cooperation that 
will not conflict with the existing regulatory framework.

Innovation ecosystems in the Balkans are, therefore, increasingly composed of 
the European Union’s integration processes and regulatory frameworks, national 
strategies and international investment frameworks. It is this synthesis that shapes 
the framework, scope, form and viability of Sino-Balkan technological and innova-
tive cooperation.

At EU level, the expectation of both EU Member States and candidate countries 
is to identify priority areas based on their regional strengths and innovation poten-
tial. This promotes investments in renewable energy, smart infrastructure and digital 
technologies, which happen to be in line with China’s strategic sectors under the BRI.

In parallel, EU funding mechanisms –including Horizon Europe, the Innovation 
Fund and the Instrument for Pre-Accession Assistance (IPA III)– provide support for 
the fields of research, infrastructure and capacity building. However, funding from 
EU ‘tools’ requires conditional compliance with EU regulatory standards, includ-
ing transparency in public procurement rules, State aid rules and competition law. 
Therefore, while Balkan countries have the right to cooperate with Chinese partners, 
projects must be aligned with the EU regulatory framework in order to access EU 
funding.

In addition, EU industrial policy –in particular through the environmental regu-
latory framework as for critical raw materials– contributes to the identification of 
strategic value chains in Europe. Impact on the Balkans is immediate since the region 
is a potential location for production, processing and energy transition infrastruc-
ture. This same framework, however, limits the participation of third countries, par-
ticularly in areas considered critical for EU strategic autonomy. Therefore, the EU 
appears to be, at the same time, a factor of potential financial support but, also, of 
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commitment towards a specific direction, which is defined, among other things, by 
international competition.

At the level of national policies, Balkan states have adopted their own innovation 
and digitalisation strategies, which are often aligned with the EU framework. Such 
are the policies that support startup ecosystems, technology parks, digital governance 
models and research-industry synergies. However, the degree of implementation re-
mains largely inadequate, with persistent challenges mainly due to institutional frag-
mentation, limited funding of the sectors concerned and administrative inefficiencies.

The interaction between EU policies and those of its member states creates a com-
plex model for innovation ecosystems. On the one hand, convergence with the EU 
enhances legal certainty and integration into European research and production net-
works, while, on the other hand, it reduces policy flexibility, especially when external 
partners are involved, whose policies (or even international political orientations) are 
not fully aligned with the EU framework.

As a result, Sino-Balkan cooperation in innovation-related fields is subject to con-
tradictory trends, i.e., relative facilitation due to financial tools, on the one hand, and 
restriction due to the EU regulatory framework, on the other.

As far as the first part of the facility is concerned, policies in the sectors of green 
transition, infrastructure and digitalisation are pushing for convergences with China. 
The latter, with its emphasis on renewable energy technologies, battery production 
and digital infrastructure, can contribute to the development policies of the Balkans, 
especially where funding gaps or delays in the implementation of the EU are identi-
fied, as well as inadequacies in Balkan policies. Therefore, joint projects between the 
Balkans and China could be included in EU aspirations. 

In addition, in the sectors of smart and sustainable cities, Balkan states have sig-
nificant shortcomings, while Chinese experience and technology can play an impor-
tant role through targeted research and funding programmes. Chinese interventions 
can crucially strengthen innovation ecosystems, in the direction of both their expan-
sion and their sustainability, especially if an adequate framework for the utilisation 
of local materials and human resources is established, within the context of Chinese 
research and development capacities.

In terms of restrictions, the EU regulatory framework imposes strict conditions on 
participation, governance and funding models. Characteristically, the public procure-
ment framework requires open and competitive tendering procedures, partially limit-
ing participation in Chinese programmes. Similarly, State aid regulations limit direct 
subsidies, while foreign direct investment screening mechanisms impose conditions 
at the level both of overall evaluation policy and security.

In addition, while the EU emphasises EU technological sovereignty and data 
management, with a focus on telecommunications, artificial intelligence systems and 
data platforms, such policies must comply with the EU privacy, cybersecurity and 
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interoperability framework. It is therefore not easy for third countries to play a role 
without adapting to EU standards.

Therefore, the successful Sino-Balkan cooperation in the field of innovation is in-
creasingly a product of time as a function of adaptation to the EU institutional frame-
work. Such options could offer joint business schemes operating under EU law, co-
financed projects involving European institutions and public-private partnerships in 
line with the EU public procurement framework. University-industry collaborations 
and technology parks can serve as model spaces for such collaboration, particularly 
in areas of applied research, since they can escape geopolitical tensions.

The regulatory framework does not unilaterally restrict cooperation, but it re-
shapes its form and direction. Instead of large-scale infrastructure projects, the poten-
tially emerging model of Sino-Balkan collaborations, especially in innovation eco-
systems, is likely to be necessarily more targeted concerning specific interventions 
but also transparent as it is integrated into the European regulatory framework.

3.4 Risks, Constraints and Strategic Frictions

In light of the above, cooperation between China and the Balkans faces a variety of 
constraints:

(a)	Geopolitical Risks and Pressure: The tensions and antagonism between the 
US and China exercises diplomatic and economic pressure on Balkan states. 
The US request the Balkan states to choose sides and align with US policies, 
especially regarding infrastructure (digital and physical), as well as disruptive 
technologies.

(b)	EU Normative and Regulatory Framework: The EU normative framework, 
which regulates personal data, AI, public procurement transparency, competi-
tion, environmental standards and direct foreign investments, imposes an extra 
administrative burden on Chinese-funded plans.

(c)	Debt and Political Risk: past and re- emerging risks about debt issues and the 
financing of infrastructure projects, as well as in relation to other areas of po-
tential investment, have brought the need for increased scrutiny of sovereign 
guarantees and fiscal exposure to the forefront.

(d)	Regulatory and Governance ‘Gaps’: Dis-alignments in regulatory and gover-
nance standards, lack of transparency, and variation of labour/environmental 
norms may cause tensions during implementation.

The current international economic and political landscape is characterised by ten-
sions, antagonism, fragmentation, regulatory gaps, tendency towards securitisation, 
environmental concerns and technological competition. Within such a framework, 
cooperation between China and the Balkans remains both mutually profitable and 
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feasible, but is influenced by global rivalries, the EU normative framework and stan-
dards, as well as by geopolitical considerations. For international innovation eco-
systems to develop effectively, international cooperation must exceed capital flows 
in order to build a coherent framework of regulatory alignment, research networks, 
co-development platforms, and joint investment frameworks.

The Balkans must move beyond the role of being a mere corridor or transit route 
in a broader ‘game plan’ of international actors. The Balkan region must emerge as a 
point of reference and as a host of innovative ecosystems producing and making ef-
ficient use of their productive forces as well as a gateway for Asia and, in particular, 
China, to the EU.

4. Conclusions and Policy Implications

Cooperating in R&D promotes the establishment of a new, progressive international 
order by uniting agents and stakeholders from various countries who, being parts of 
innovation ecosystems, belong to the most forward-thinking, creative, and conscious 
groups in each society. 

On the other hand, if we consider the special geo-economic and political sig-
nificance of the Balkans and the promising prospects of the older idea for advancing 
Eurasian integration, promoting collaboration between innovation ecosystems in this 
region and in China is very important for socio-economic and environmentally sus-
tainable development.

To support the specific bilateral linking of innovation and to develop well-suited 
policy proposals, this report analyses existing collaboration patterns and the overall 
global economic and political conditions, leading to the following collective conclu-
sions:

•	 New, intensifying rivalries in the context of the recent multipolar international 
landscape create a hostile or, at least, distrustful environment for the Chinese 
presence in the Balkans, especially in those countries that are EU member-
states. This results in a dualism regarding the level of cooperation schemes 
with China between Eastern and North/Western Balkans. However, even in 
countries that only hold an EU candidacy and are not yet members, internal 
and external critical voices are obvious and relatively strong, particularly if 
expressed by policy centres outside the country. On the other hand, it is im-
portant to recognise that, given the latest rapid international economic and 
political changes, the EU is gradually repositioning its spatial orientation, 
which could open new opportunities for stronger relations with China and 
other Asian economies.

•	 China’s presence in the region has so far mainly focused on consortia in-
volved in infrastructure investments related to energy, telecommunications, 
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and transportation networks, as well as on taking control of key structures and 
nodes. Direct collaboration schemes with productive entities, whether in R&D 
or manufacturing, are relatively limited. There are cooperation schemes with 
academic and research institutions that have strong potential to be expanded. 
This may be partly due to the way China’s intervention in the global economic 
environment has changed: from typically being an imitator and capital receiv-
er, the country first became a global investor and, more recently, an innovator.

As previously mentioned, corridor economies can act as gateways for innovation, 
especially since logistics centres can be easily transformed into knowledge-driven 
clusters. Therefore, the overall approach of the policies proposed to strengthen bi-
lateral cooperation between innovation ecosystems is to shift China’s focus on pub-
lic and private investments: in addition to their presence in ports and transportation 
networks, support should also be directed toward the R&D sector and the innovation 
ecosystem itself.

In this context, China’s efforts to engage in the Balkan innovation ecosystem 
should extend beyond simply establishing networks for multilateral communication 
and matching services. Similar to the approach used in significant investments in 
port authorities and large logistics hubs, China should move toward directly invest-
ing in consortia with major Balkan universities, innovation institutions, and industry 
research platforms. This includes establishing specific innovation or R&D centres in 
Balkan countries. While selective joint research centres in applied engineering, AI, 
medical technology, or renewable energy might provoke political sensitivity for cer-
tain interests, this has been and will continue to be the case (as we saw in the second 
chapter), even if the current level of involvement remains the same.

Moving toward a more detailed approach to enhance involvement in the local 
innovation ecosystem, this could adopt the methodology of selective and hybrid co-
operation models. Future collaboration is expected to become more selective, sector-
specific, and institutionally hybrid. Three plausible trajectories can be identified:

•	 Infrastructure-to-Innovation Transition: Moving from transport corridors to-
ward technology parks, digital platforms, and green industrial ecosystems.

•	 Triangular Cooperation Models: Projects involving Chinese capital, Balkan 
implementation, and EU regulatory oversight for carefully selected fields of 
applied R&D and innovation.

•	 Sub-national and City-Level Partnerships: Smart city collaborations and uni-
versity agreements may prove less politically sensitive than large sovereign 
infrastructure deals.

•	 Similarly, investments and business relations with the private sector in the Bal-
kans should be attempted with small and medium-sized, yet highly innovative 
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enterprises and firms.
•	 This cooperation strategy that intensifies the scale of bilateral interventions 

by multiplying collaboration schemes at medium and low-sized public and/or 
private entities has two significant benefits: on the one hand, it falls under the 
radar of antagonistic diplomacies, remaining unnoticed, out of the spotlight 
of political and oligopolistic rivalries; on the other hand, although the risk is 
higher, any relationship with a smaller public or private entity that proves suc-
cessful will yield especially multiplicative benefits for the Chinese and Balkan 
counterparts. Therefore, instead of, or, at least, in parallel with searching for 
deals with ‘big players’ in the region, the Chinese side should seek as many 
small partners as possible.

•	 Finally, the success of such a strategy, which, by the way, is a better fit with 
the soft power characteristics of Chinese economic diplomacy, makes estab-
lishing and developing the aforementioned common R&D and innovation col-
laboration entities in the Balkans even more significant. Initiatives already 
undertaken by the China CEEC Innovation Cooperation Research Centre at 
Ningbo University of Technology – developing Think Tank Alliances, estab-
lishing relevant Fora and Competitions for young talents in innovation and 
entrepreneurship, exchanges and mutual learning procedures – move in the 
right direction and should be generalised and incorporated in the context of 
relevant holistic strategic plans.

The overall trajectory suggests neither disengagement nor full strategic alignment, 
but, rather, a kind of pragmatic interdependence shaped by geopolitical caution.

A final proposal: establishing bilateral innovation infrastructure does not mean 
that institutions focused on networking, matching, and reporting activities —such 
as the China-Greece Innovation Cooperation Centre— should be disregarded. On 
the contrary, in this context, the institutions’ role and importance become even more 
significant. Moreover, these institutions should take on an additional, crucial respon-
sibility to counteract the, often, exogenous communication strategies that attempt to 
address the Chinese presence in the Balkans. There is a need for ongoing publication 
of well-documented reports and articles, which will serve as a necessary counterpart 
to initiatives such as the China Observers in Central and Eastern Europe (CHOICE, 
https://chinaobservers.eu/), providing a platform for targeted, subjective monitoring 
and evaluation of Chinese activity in CEE.
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Abstract
This study examines the transformation of financial transactions under the in-
fluence of artificial intelligence (AI) systems and distributed ledger technologies 
(DLT/blockchain). The European Union, through the implementation of Regula-
tion (EU) 2024/1689 (the AI Act), introduces a horizontal, risk-based regulatory 
framework specifically related to applications concerning credit-risk assessment, 
fraud prevention and the automated provision of investment recommendations. 
In parallel, the recent revision of the EU framework on liability for defective prod-
ucts strengthens the protection of injured parties against digital products and 
software incorporating AI, while the decision  not to advance a specific horizontal 
directive on non-contractual AI liability underscores the importance of an inter-
pretative adaptation of national liability rules. In Greece, Law 4961/2022 provides 
specific rules on smart contracts, recognising their binding effect and evidentiary 
function within the general principles of the Greek Civil Code and the Code of 
Civil Procedure.
The integration of AI into the financial sector coincided with a broader shift in 
the organization of financial information. Machine-learning systems are now 
used to estimate the probability of default, to detect suspicious transaction pat-
terns, to shape dynamic pricing policies in insurance products and to personalise 
investment recommendations at scale. This development reshapes the content 
of providers’ duty of care and creates new areas of regulatory and civil-liability 
risk. The EU legislator, recognising that algorithmic decisions can directly affect 
access to essential private services, opted for a horizontal and technologically 
neutral framework based on risk intensity.
This study focuses on the application of this rationale in the financial sector, 
where AI decisions acquire the character of a ‘gateway’ to critical economic re-
sources. The study also incorporates an economic analysis of the emerging reg-
ulatory landscape, assessing reductions in transaction and enforcement costs 
against the risks of algorithmic discrimination, information asymmetries and 
data concentration that may affect market competition and trust in markets.
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1. Introduction

The penetration of artificial intelligence into the domain of financial transactions is 
one of the most significant developments of the modern digital economy. The auto-
mation of risk-assessment processes, the management of big data in real time and 
the adoption of predictive algorithmic systems reshape access to credit, the pricing 
of insurance products, investment advice and anti-money laundering controls. At the 
same time, the convergence of AI and DLT enables the automation of the execution 
of contractual obligations through smart contracts, and upgrading the way transac-
tions are designed, recorded and enforced.

This new reality creates complex legal and economic challenges. At the legal 
level, questions arise about decision-making transparency, personal data protection, 
the allocation of liability within multi-layered value chains, and the interpretative 
adjustment of traditional notions of civil and commercial law. At the level of market 
organisation, AI promises a reduction in transaction costs but may also reinforce data 
concentration and create new entry barriers for smaller providers.

The purpose of this study is to develop a systematic approach to these issues, 
focusing mainly on the EU AI regulatory framework, recent developments in prod-
uct liability, GDPR requirements regarding automated decision-making and legal 
grounding of smart contracts in Greek law.

2. Conceptual and Technological Starting Points

As a technological field, AI includes systems capable of generating predictions, rec-
ommendations or decisions based on input data - with levels of autonomy ranging 
from supportive functions to near full automation. In the financial sector, the distinc-
tion between specific applications and general-purpose models is of practical interest, 
as the latter are embedded in multiple workflows, making it difficult to identify the 
point of responsibility when harm occurs.

In parallel, DLT technologies allow for the maintenance of tamper-resistant re-
cords and the execution of code in decentralised systems. In technical terms, smart 
contracts are sets of codified functions that are triggered when specific conditions 
are met, and their legal nature is not uniform: sometimes they function as a purely 
technical means of performing a parallel contractual agreement, and sometimes they 
incorporate the contractual terms themselves.

In fact, the economic value of these technologies is assessed mainly   on the basis 
of the reduction of time and performance cost, risk management and compliance 
automation. Nevertheless, the complexity of technological ecosystems indicates that 
legal assessment must be carried out at the level of function rather than solely by 
reference to the label of the technology used.
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3. The AI Act and Risk Classification in the Financial Sector

The AI Act introduces a unified regulatory framework based on the gradation of the 
risk to   which society and markets are subjected by   AI applications. Systems con-
sidered to present an unacceptable risk are prohibited, while strict obligations of risk 
management, data quality, documentation, human oversight and cybersecurity are 
imposed on high-risk applications.

In the financial sector, in particular, high-risk classification may cover systems 
used to access essential services, such as the provision of credit and the assessment of 
creditworthiness. The significance of this approach lies in the fact that the risk is not 
only technical but also social: an opaque or biased decision may lead to individuals 
being excluded from mechanisms of financial inclusion.

The practices prohibited under the Regulation acquire particular significance 
when product design or commercial practices of financial institutions rely on ultra-
personalised targeting capable of manipulating the economic behaviour of vulnerable 
groups. The regulatory choice implies that protecting the autonomy of the contracting 
party is a prerequisite for sustainable innovation.

3.1. The Regulatory Framework of the AI Act
The AI Act establishes a risk-based categorisation system that functions as a gradu-
ated compliance mechanism, ranging from simple transparency obligations for low-
er-risk applications to extensive organisational and technical measures for high-risk 
systems. [1]

The value of this model for the financial sector is twofold. Firstly, it provides a 
common ‘risk language’ across the single market for technologies often developed 
by international providers and integrated into the operations of banks, insurers and 
fintech firms. Secondly, the model shifts the core of compliance to the design and 
operational stage of systems, reducing the likelihood of socially costly harms ex post.

3.2. Prohibited AI Practices and the Financial Market
The prohibitions under the AI Act target ‘unacceptable risk’ behaviour patterns that 
undermine the core of human autonomy or lead to socially harmful forms of classifi-
cation. [2] Although the provisions are not limited to financial cases, their functional 
application in the market is readily identifiable.

In particular, AI practices using manipulative or deceptive techniques to mate-
rially distort economic behaviour —especially when they cause, or are reasonably 
likely to cause, significant harm— may capture aggressive personalisation of credit 
or investment products.[3]

Similarly, the prohibition on exploiting vulnerable persons due to socio-economic 
circumstances becomes all the more significant within an environment where ‘vul-
nerable’ includes not only low-income consumers but also individuals with limited 
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literacy in digital finance. The use of AI to target such groups with high-risk products 
may  be considered incompatible with the protective purpose of the Regulation.

Finally, the prohibitions on social scoring operate as a European rejection of a 
model of comprehensive algorithmic assessment of a person’s ‘social value’. This 
distinction is crucial to preventing the transformation of financial data into general-
ised instruments of social control.

3.3. High-Risk Applications in the Financial Sector
The most direct explicit link of the AI Act and the financial sector is found in Annex 
III. The ‘access to essential private services’ includes AI systems classified as high-
risk that are used to assess the creditworthiness of natural persons or to establish their 
credit score, the only exemption being their use in detecting financial fraud.[4]

In addition, AI systems used for risk assessment and pricing in the life and health 
insurance are treated as high-risk systems.[5] This approach recognises that algorith-
mic decisions do not merely determine a ‘price’ but also the scope of social protection 
a person may achieve in the private market.

The EU’s choice to classify such uses to high-risk is linked to three main axes: 
(a) protection against algorithmic discrimination, (b) the necessity of verifiability and 
explainability to ensure contractual balance, and (c) recognition of the financial sec-
tor as a domain where digital failures may generate broad societal spillovers.

3.4. High-Risk Obligations and Model Governance
High-risk systems are subject to an extensive set of obligations: a risk-management 
system, appropriate data governance and data quality, technical documentation and 
logging, human oversight, as well as requirements of accuracy and cybersecurity.[6]

In banking and insurance market, these obligations favour the development of 
comprehensive ‘model governance’ framework, which includes model pre-approval 
procedures, continuous performance monitoring, bias controls and interoperability 
with compliance systems. This organisational shift is expected to affect both the cost 
structure of financial institutions and their competitive strategy.

4. Ethical Principles, Transparency and Organisational Compliance

Beyond the specific risk categories, the AI Act incorporates a broader regulatory ra-
tionale for safe use. The principles of respect for fundamental rights, non-discrim-
ination, quality and safety, as well as the requirement of transparency and human 
oversight, serve as pillars for enhancing trust in algorithmic decisions. [7]

In the financial sphere, transparency is not merely an ethical imperative but also a 
market tool. Investors, consumers and supervisory authorities must be able to evalu-
ate an AI system’s statistical reliability and assumptions, especially when the system 
is used for critical decisions concerning access to financial resources.
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Organisational compliance also extends to internal model governance procedures. 
Practices such as periodic bias checks, documentation of training data and the exist-
ence of human-intervention mechanisms become crucial not only for compliance but 
also for reducing liability risks.

5. Data Protection and Automated Decision-Making

The operation of AI relies on the processing of large volumes of data, making the 
GDPR a decisive factor of legality. Article 22 of the GDPR establishes constraints 
against decisions based solely on automated processing that produce legal or simi-
larly significant effects.[8]

The case law of the Court of Justice of the European Union in SCHUFA high-
lighted the importance of this provision after recognising that the automated genera-
tion of a credit score may, under certain conditions, constitute a prohibited or strictly 
regulated form of exclusively automated decision-making. [9]

As far as credit institutions and financial service providers are concerned, the 
convergence of the AI Act and the GDPR creates a dual set of obligations: technical 
requirements concerning the safe and fair system operation and, at the same time, 
substantive data-processing requirements based on lawfulness, transparency and pur-
pose limitation.

The practical application of these principles is likely to strengthen the use of 
RegTech tools and the development of internal units for the control of algorithmic 
models.

6. Civil Liability for AI-Related damages

Civil liability in an AI environment remains a central issue of scholarly debate. The 
European choice to modernise liability for defective products so as to cover software 
and digital elements, combined with the non-completion of a specific horizontal di-
rective on non-contractual AI liability, leads to a model in which prevention and 
product liability operate as the main pillars.

At the level of national law, general tort principles are called upon to adapt to 
new technical data, such as the opacity of certain models, dynamic learning, and the 
complexity of software development and integration chains.[10]

In the financial sector, proof of causation and fault can be difficult, especially 
when a general-purpose model is embedded in multiple applications contributing to 
a business decision. The need for evidentiary facilitation or specialised rules of ac-
cess to technical documentation will likely constitute a field for future legislative and 
jurisprudential developments.
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7. Smart Contracts in Greek Law

Law 4961/2022 establishes the legal recognition of smart contracts in Greece. The 
regulation follows a technologically neutral approach: it acknowledges that a smart 
contract binds the parties after their accession and integrates contract formation into 
the general provisions of the Greek Civil Code on legal acts.

The evidentiary dimension is also critical. Under Article 51, a smart contract is 
treated as a document within the meaning of the Code of Civil Procedure, with spe-
cial conditions for submitting and interpreting the code. This provision foreshadows 
the heightened importance of expert evidence in cases concerning blockchain and 
cryptographic methods.

The legal integration of smart contracts into contract law also highlights the re-
lationship between automation and the principles of good faith. Although technical 
execution may be immutable, the assessment of contractual conduct remains subject 
to interpretative tools and rules protecting the weaker party.[11]

The Greek legislator adopts an enabling and technologically neutral approach: 
smart contracts are recognised as a legitimate means of expressing and executing 
contractual arrangements, while remaining anchored in the general rules of the Greek 
Civil Code (GCC) and the Code of Civil Procedure (CCP).

7.1. Statutory Definition 
A smart contract is defined as a set of encoded computer functions, finalised and 
executed through distributed ledger technology (DLT), which operates automatically 
through instructions for an action, omission or tolerance when pre-defined conditions 
are met, as reflected in code-based or programmed terms.[12]

This definition frames the smart contract as a technical mechanism capable of 
embodying and/or performing contractual terms, thereby allowing legal analysis to 
focus on function rather than on technology labels.

7.2. Validity and Legal Nature 
Article 49 expressly accepts that declarations of will may be expressed in code and 
registered on blockchain/DLT. Consequently, smart contracts may serve as valid ve-
hicles for transactions under Greek law.

A critical boundary is preserved: where a specific statutory form is required for 
a legal act, the smart-contract format alone may not satisfy that form requirement. 
Therefore, the smart contract operates within the classical architecture of private law, 
rather than displacing it.[13]

7.3. Formation Models for Contractual Terms
Greek law recognises two practical pathways for incorporating contractual terms into 
smart contracts: (a) terms drafted by the parties and embedded into code, and (b) 
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terms pre-set within a blockchain/DLT environment and subsequently selected/ac-
cepted by the parties.

This statutory acknowledgment is particularly relevant for platform-based con-
tracting and for standardisation of terms in digital financial and insurance products.

7.4. Binding Effect
The parties are bound the moment they complete their adherence to a smart contract. 
This links the formation of binding effect to a clear digital act of acceptance or entry 
into a coded arrangement.

7.5. Application of the Greek Civil Code
The smart contract is not treated as a new autonomous category outside contract law. 
Article 49 incorporates smart contracts into the general rules of the GCC, including 
doctrines on invalidity of contracts and invalidity or defects of declarations of intent.

Accordingly, traditional grounds, such as mistake, fraud, illegality or violation of 
mandatory rules remain applicable in principle, even when the performance mecha-
nism is automated.

7.6. Electronic Signature and Seal 
Where required by law or agreed upon by the parties, a smart contract may bear an 
electronic signature or electronic seal. This feature provides an additional bridge be-
tween automated execution and traditional expectations of authentication and form.
[14]

7.7. Evidentiary Treatment 
Article 51 provides a practical evidentiary pathway for smart contracts in civil pro-
ceedings. A smart contract can qualify as an electronic private document under the 
CCP and may be produced as evidence, provided that the electronic code has been 
submitted.

The law anticipates the need for expert assistance: courts may rely on an expert 
report with specialised cryptographic and technical knowledge to verify and interpret 
the code as evidence of the contractual arrangement and its execution.[15]

7.8. Interpretive Classifications in Practice
Greek legal analysis benefits from differentiating between: (1) smart contracts acting 
as ‘contractware’ that executes an off-chain main agreement, (2) stand-alone on-chain 
contracts, and (3) hybrid structures combining on-chain and off-chain elements.[16]

This classification affects the allocation of contractual risk and the burden of 
proof, as well as the availability and design of remedies.
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7.9.  Implications for Financial Use Cases
In financial and insurance settings, the Greek framework supports the use of smart 
contracts for automated performance of payment and settlement obligations, para-
metric insurance triggers, and standardised B2B workflows.

However, for transactions where the statutory form remains critical —such as cer-
tain property or security-related arrangements— parties should assume that a com-
plementary compliant legal form may still be required alongside the on-chain logic.

Finally, Greek law adopts an enabling, albeit cautious, model for smart contracts. 
It recognises code-based declarations of will, accepts platform-based pre-set terms, 
clarifies the moment of binding effect, allows the use of electronic signatures and 
electronic seals, where appropriate, and offers a workable evidentiary framework 
requiring the submission of the code and, when needed, expert validation.[17]

Overall, the architecture of Law 4961/2022 integrates smart contracts into the 
existing infrastructure of Greek private law, balancing technological innovation with 
legal certainty.

8. Economic Analysis: Transaction Costs, Efficiency and Institutional Risk

The economic analysis of law provides a useful interpretative framework for under-
standing the incentives behind EU and national regulation. AI and smart contracts 
promise significant reductions in transaction costs, i.e., lower costs of collecting and 
processing information, streamlined risk measurement, and automated performance 
of obligations.[10]

However, the reduction of operational costs must be weighed against the cost of 
institutional risk. When an AI system produces algorithmically ‘locked’ decisions 
without sufficient explainability, the market may react by increasing the risk pre-
mium, by underinvesting or by passing regulatory risks into product prices.[18]

The preventive regulation of the AI Act can be viewed as an attempt to shift part 
of this cost to the design and development stage, so as to reduce the probability of 
socially costly harms and to strengthen the reliability of the digital financial market.

Accordingly, AI can reduce transaction costs through streamlined information 
processing, better risk estimation and automated controls.  Nevertheless, algorithmic 
applications in the financial sector may generate to negative consequences and legal 
uncertainty, which indicates that targeted regulation is necessary.

Classifying credit scoring and insurance pricing as high-risk can be understood 
as an effort to prevent the shifting social cost to vulnerable population members of 
the population. At the same time, prohibitions on manipulation seek to limit practices 
that would lead to over-indebtedness or inappropriate investment behaviour.

Finally, at the level of competition, AI reinforces the value of data as a resource. 
Access to large customer datasets may create entry barriers. Therefore, the supple-
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mentary application of competition law remains critical to avoiding excessive con-
centration of power.

9. Competition, Data and the Power of Digital Platforms

AI is a data-intensive technology. Access to large-scale and high-quality datasets may 
create competitive advantages that are difficult to replicate. This is particularly im-
portant in the financial sector, where customer data, transaction patterns and risk data 
constitute strategic resources.

Potential legal challenges concern abuse of dominance, concerted practices and 
the unfair use of data to exclude competitors. Functional collaboration between fin-
tech firms and large technology platforms may lead to new forms of ecosystem power.

Economically, data concentration may create lock-in phenomena and increase 
consumers’ switching costs, limiting/restricting competition in service fees and prod-
uct prices. Effective enforcement of competition law and digital-market rules will be 
a critical prerequisite for avoiding distortions.[19]

10. Transaction Security and Cybersecurity

Security is a decisive factor for the sustainability of algorithmic and blockchain-
based transactions. Vulnerabilities in smart-contract code, weaknesses in oracle 
mechanisms and attacks on infrastructures safeguarding digital assets may cause sig-
nificant harm.

The inclusion of cybersecurity in the high-risk obligations of the AI Act reflects 
the link between technical security and regulatory compliance. In the domain of pri-
vate law, the presence of foreseeable risks may affect the assessment of due care and 
the allocation of contractual risks.[20]

The practical incorporation of security clauses, execution-suspension mecha-
nisms and emergency recovery processes in smart contracts constitutes a likely field 
of best practices, especially for high-value transactions.

11. Prospects for Interpretative and Regulatory Development

The dynamic evolution of AI and the rapid adoption of smart contracts will test the 
ability of legal orders to provide predictable solutions. Future case law may focus on 
evidentiary issues, on the identification of defects in continuously upgraded software, 
and on the interpretation of algorithmic terms in the light of good-faith and transpar-
ency principles.

In the Greek context, the systematic use of abuse of dominance Articles 49–51 of 
Law 4961/2022 in conjunction with the Civil Code and the Code of Civil Procedure 
will be an indicator of the maturity of the regulatory framework. At the same time, 
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the participation of supervisory authorities in issuing guidelines for critical AI uses in 
the financial sector may reduce interpretative uncertainty and enhance legal certainty.

12. Application in the domain of Credit Assessment and Fraud Prevention

Credit assessment is perhaps the most characteristic example of AI use with a direct 
impact on individual rights and market functioning. Automation allows for the inte-
gration of non-traditional variables (alternative data), such as transaction patterns, 
digital behaviour or data derived from electronic ecosystems. This practice may im-
prove statistical risk prediction, especially for persons without extensive credit histo-
ries, but at the same time, may create serious constraints concerning lawful process-
ing and the risk of indirect discrimination.

The legal evaluation of such use presupposes a combined application of the AI 
Act, the GDPR and consumer-protection rules. The ability of consumers to receive  
comprehensible information about the design and programming of an algorithmic 
system and to exercise their rights of objection or human intervention constitutes a 
critical institutional safeguard against cases of automated exclusion.

Similarly, in the areas of fraud prevention and the control of irregularities during 
transaction execution, AI may function as a mechanism for preventing systemic risk. 
The ability to detect suspicious patterns in real time is associated with protecting 
market integrity. However, the high rate of false positives may lead to unjustified 
restrictions of transactional freedom, raising questions of proportionality and com-
pensatory liability.[21]

Based on economic analysis, the use of AI for fraud prevention reduces the social 
cost of criminal activity and enhances the overall efficiency of financial networks. 
The regulatory challenge lies in finding a balance between high detection sensitivity 
and respect for the rights of lawfully transacting parties.

The introduction of smart contracts in loan or insurance transactions may allow 
the automatic triggering of payments or adjustments of terms based on data provided 
by reliable oracles. Despite the benefits, reliance on external data sources highlights 
the risk of erroneous or malicious inputs, which should be addressed through liability 
clauses, control procedures and technical security standards.

Credit assessment remains a paradigm of AI use with a direct impact on individual 
rights and market functioning, underlining, once again, the need for careful calibra-
tion of innovation, legality and fairness.

Conclusions

The application of AI systems in financial transactions reveals a profound shift from 
traditional models of human judgment to hybrid or automated decision-making mod-
els. The AI Act sets the core EU framework for authorisation and risk prevention, 
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while the revision of product liability strengthens ex post protection against harm 
from digital and algorithmic products.

Greek law, by virtue of Law 4961/2022, seeks to bridge technical automation with 
the general principles of private law, recognising that contractual intent and eviden-
tiary assessment cannot be fully replaced by code.

Economic analysis indicates that the benefits from reducing transaction costs may 
well be substantial, but they presuppose trust and institutional stability. The immedi-
ate future will be determined by the capacity of regulation and the market to combine 
innovation with rights protection, transparency and healthy competition.
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1.	 Introduction, research questions, methodological clarifications 

As the global economy transitions towards a multipolar framework, international 
collaboration in science, technology, and innovation (STI) is undergoing a signifi-
cant transformation. Post-Cold War, the predominant global economies, particularly 
the principal OECD members, regarded research and development collaboration as 
a means to foster openness, mutual benefit, and transnational knowledge sharing. 
Individuals worldwide perceive scientific collaboration as a means of maintaining 
the stability of globalisation, which. It facilitated economic growth, technological 
advancement, and collaborative efforts to address issues such as climate change and 
public health.

This approach has developed over the past decade. The landscape of international 
R&D cooperation is changing with the strategic importance of emerging technolo-
gies, the reorganisation of global value chains, and the intensification of geopolitical 
rivalry. Today, scientific collaboration is perceived not just as a means to achieving 
collective progress, but as a space connected to economic stability, industrial policy, 
and technological superiority. This changing environment has led the world’s leading 
advanced economies to rethink their partnerships with other countries on research 
and technology.

Still, to understand this change we need to look beyond simple policy descriptions 
and analyse them within a systematic conceptual framework. The development of 
international R&D collaboration cannot be accounted for in terms of traditional ideas 
of scientific internationalism, which refers to the dynamic interaction of three inter-
related concepts: a) innovative diplomacy, b) techno-nationalism, and c) strategic 
interdependence.

In the past, international R&D cooperation was based on the idea of scientific 
transparency. This is a view based on liberal institutionalism thinking supporting 
that knowledge sharing is good for all and strengthens global security, implying that 
scientists worked together without political interference, contributing to the construc-
tion of global public goods, such as climate change mitigation, health innovation and 
digital infrastructure. It was in this context that innovation diplomacy was born as a 
means for conceiving scientific collaboration as a soft force capable of generating 
trust and reinforcing alliances (Flink & Schreiterer, 2010).

The global landscape of research and development has changed and the idea of 
knowledge production and dissemination as neutral is less credible. The struggle of 
states for technological dominance has increased with the geopolitical importance of 
new technologies. Scientific collaboration is more entangled with larger geopolitical 
competition, with new technologies, such as artificial intelligence, quantum comput-
ing, advanced semiconductors, and biotechnology, taking on a more prominent role 
in strategic issues. This has led to techno-nationalism, the notion that technological 
capability is an important element of economic and security power (Edgerton, 2007; 
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van Manen et al., 2021). In this view, R&D collaboration is not only a matter of coun-
tries moving forward together, but also a domain that needs selective transparency 
and protection of critical know-how.

One can see this shift in today’s policy talk as well. Countries are recalibrat-
ing their approach to global cooperation, using terms such as technical sover-
eignty, research security and supply chain resilience as examples of how they 
are trying to find a path between openness and regulation. This duality is reflect-
ed in the EU’s ‘open strategic autonomy’ approach that promotes collaboration 
while safeguarding key technology sectors. The U.S.’s pivot towards alliance-
based technology partnerships and industrial policies portends a retreat from 
market-driven globalisation and a shift towards coordinated innovation systems.  
This new order is more than a revival of technological mercantilism. Industrial 
economies are finding new forms of organised interdependence, rather than retreat-
ing from cooperation. Countries want to shield themselves from problems, but in-
novation systems are inherently cross-national, something that is being increasingly 
augmented through trusted networks, institutional arrangements, and purposeful 
collaborations. From this perspective, current international research and develop-
ment (R&D) cooperation is based on a hybrid model of governance that integrates 
elements of many governance regimes. Innovation diplomacy is the principal 
method for solving global problems, delineated by technical and national factors 
that determine partners for cooperation, areas of focus and regulatory frameworks. 
This paper analyses the change in approaching international the R&D cooperation of 
the main OECD players, namely the European Union, the United States, the United 
Kingdom and Japan. The key objective is to analyse how these organisations have 
adjusted their cooperation structures according to the changing global context and to 
assess the impact of these modifications on the efficiency of collaborative innovation.

The analysis is based on three interconnected research questions, the first of 
which is how the positions of these economies within the global R&D ecosystem 
have evolved in recent times. The second one concerns how these economies have 
altered their approach towards working with other countries, especially with respect 
to transparency, security and technological independence, while the third investigates 
the extent to which these changes improve or diminish the effectiveness of collabora-
tive innovation.

The study uses a comparative analytical approach based on a thorough review of 
secondary sources such as policy documents, institutional strategies and international 
data indicators. Complementing the qualitative analysis, descriptive data on the dis-
tribution of R&D funding, the structure of institutions, and the creation of partner-
ships are also provided. The paper examines the historical development and recent 
policy changes of the actors selected to present a holistic overview of the evolution 
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of international cooperation strategies in response to growing geopolitical and tech-
nological uncertainties.

The study identifies national initiatives within the broader evolution of the glob-
al innovation system and aims to move beyond a mere description of cooperative 
mechanisms to investigate the processes and reasons behind these systemic changes. 
This approach allows for a good analysis of the trade-off between transparency and 
strategic independence, which is gaining importance in global R&D collaboration of 
the 21st century.

2.	 Recent history of the positioning of key OECD members in the global R&D 
framework

Since the beginning of the 21st century, the member nations of the Organisation for 
Economic Co-operation and Development (OECD) have entered into bilateral agree-
ments across various domains, including science, technology, and business. During 
the 2000s, the era of globalisation, the growth of the World Wide Web and the start 
of free trade among many nations from the former “Eastern Bloc”, along with the 
European Union’s expansion into Eastern Europe, created a favourable environment 
for scientific transparency and international collaboration (Medvec, 2009).

Following the first decade of the 21st century, the global order began shifting from 
its doctrine of openness to a multipolar world system. In this new global environ-
ment, countries aggressively pursued collaboration in economic and scientific fields 
to gain dominance in strategic industries. This global trend has accelerated the secu-
ritisation of science, technology, and innovation (STI) with research security regula-
tions increasing in number from 12 to 41 between 2018 and 2025. 

As Mathias Cormann, the OECD Secretary-General stated: “The challenge is to 
achieve an appropriate equilibrium between security, openness, and innovation.” Re-
search and Development (R&D) have greatly promoted collaboration and innovation 
among many countries that have adopted a cooperative approach. Pertinent benefits 
are well documented in academic literature, showing that R&D encourage techno-
logical innovations and industrial applications and enhance the potential for income 
stemming from these technologies. This results in higher welfare benefits for society 
as an externality. Furthermore, R&D may play a key role in achieving the global 
sustainability goals of this century by reducing emissions, improving well-being, and 
protecting the environment. 

Furthermore, challenges related to reduced R&D include, but are not limited to, 
the unpredictability of profits for the private sector. This issue became more signifi-
cant after the Cold War, due to reduced incentives for quick technological advances, 
in stark contrast to the 1960s, a period marked by significant government investment 
in research and development. Many benefits stem from R&D, such as improvements 
in industrial capabilities and collaboration among different sectors, and an initial 
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breakthrough can bring major rewards for innovators while also offering great ad-
vantages to others.

Analysis of modern national policies is bolstered by recent data from the Global 
Innovation Index 2025, emphasising a critical period for global innovation invest-
ment. Figure 1 illustrates a clear slowdown in worldwide R&D spending after the 
strong recovery observed during 2021-2022. The growth rate, which was 6.3% in 
2019, decreased to 4.4% in 2023, well below the pre-pandemic average. Projections 
for the near future are more cautious, with global GDP growth expected to reduce 
R&D spending to around 3% in 2024 and about 2% in 2025. This ongoing slowdown 
indicates a shift in government and corporate priorities, as higher borrowing costs 
and geopolitical uncertainties cause investors to become more cautious.

Figure 1. GDP Growth and total business R&D growth rates 2016-2025 

Source: WIPO: https://www.wipo.int/web-publications/global-innovation-index-2025/en/global-
innovation-tracker.html

In general, the economy is slowing down but there is a big difference in Table 
1. In 2024, the world’s top companies invested a record amount of $1.3 trillion in 
research and development. A 3.2% nominal increase is a real increase of a mere 0.9% 
after accounting for inflation, demonstrating the effect of inflation on the real value 
of research funding. Crucially, the R&D intensity climbed to 5.5% not only because 
of sound investment, but also because total business revenues dropped more quickly 
than R&D spending. This suggests that large corporations view innovation as a stra-
tegic hedge during crises and keep investing in research and development even when 
revenues are declining.
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Table 1. R&D and revenue growth rates of the top global corporate R&D spenders 
2018-2024

R&D and revenue 
growth rates of the 
top global corporate 
R&D spenders 2018-
2024 

R&D Revenue
R&D 
intensity

Year Nominal 
(billion 

USD)

Nominal 
growth

Real 
growth

Nominal 
(billion 

USD)

Nominal 
growth

Real 
growth

2018 804 18,130 4.50%

2019 874 8.70% 7.10% 18,430 1.70% 0.30% 4.80%

2020 961 9.90% 8.30% 18,205 -1.20% -2.60% 5.30%

2021 1,066 11.00% 7.30% 21,536 18.30% 14.10% 5%

2022 1,152 8.10% 2.90% 23,572 9.50% 4.30% 4.90%

2023 1,244 8.00% 4.60% 23,194 -1.60% -3.60% 5.30%

2024 1,284 3.20% 0.90% 22,991 -0.90% −2.7% 5.50%

Source: WIPO:  https://www.wipo.int/web-publications/global-innovation-index-2025/en/global-
innovation-tracker.html

The IT and communications sector is by far the largest one, as shown in Figure 2. 
The Software & ICT Services sector is the fastest growing sector, having more than 
doubled its spending since 2018. Meta and NVIDIA are leading the change here, 
with the latter experiencing big growth in the aftermath of demand for artificial intel-
ligence. The automobile industry is in a troubling slump, with average R&D expen-
ditures down by 2.7% in 2024. Spending on research has been cut by major industry 
brand names, like Stellantis and Volkswagen, with the sector’s growth being led by 
electric vehicle specialists, like Tesla and BYD. These differences show that modern 
innovation is not uniform but strategically focused on technologies that enhance digi-
tal leadership and support the energy shift, aligning well with the economic security 
policies adopted by OECD countries.
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Figure 2. R&D Investment trends by industry 2018-2024 (source: World Intellectual 
Property Organization. (2025). Global Innovation Index 2025: Global Innovation Tracker)

Source: WIPO: https://www.wipo.int/web-publications/global-innovation-index-2025/en/global-
innovation-tracker.html

USA analysis
The doctrine followed by the United States at the end of the 20th century and the be-
ginning of the 21st century emphasised the liberty and transparency of technological 
sharing and growth. Applying laissez-faire principles further established the USA as 
a global leader in science and technology.

 Figure 3. GERD in the USA as a share of GDP, 2008–2019 (%)

Source: UNESCO: https://unesdoc.unesco.org/ark:/48223/pf0000377433
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Figure 4. GERD in the USA by sector of performance, 2017 (%)

Source: UNESCO: https://unesdoc.unesco.org/ark:/48223/pf0000377433

Figure 5. Share of business enterprise expenditure on R&D 
performed by industry in the USA, 2003–2017 (%)

Source: UNESCO: https://unesdoc.unesco.org/ark:/48223/pf0000377433
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Figure 6. Expenditure on basic research in the USA by sector, 2001–2017 
(in US$ millions) 

Source: UNESCO: https://unesdoc.unesco.org/ark:/48223/pf0000377433

In 2008, when the Global Financial Crisis (GFC) began, fiscal pressures led many 
states to cut back their higher education spending, prompting the U.S. government 
to enact the American Recovery and Reinvestment Act (ARRA). This programme 
supported the ongoing continuation of R&D investments, as shown in Figures 3, 4 
and 5. Additionally, Figure 6 shows a clear increase in fundamental research, indicat-
ing a shrinking gap between the federal and private sectors over time, mostly due to 
increased R&D activities in the private sector and stagnation or a slight rise in federal 
government funding. In the late 2010s and early 2020s, the focus on technical coop-
eration shifted toward a protectionism approach, exemplified by investments in the 
Chips and Science Act (CSA) aimed at maintaining U.S. leadership in technology.

UK analysis
Since the globalisation in the 2000s, the UK has adopted an open society ideology, 
similar to that of the USA, with remarkable R&D investments and government sup-
port for the private sector. Nevertheless, Figures 7 and 8 show that UK spending 
trailed behind that of the USA and Japan. Figures 7 and 8 also show that total spend-
ing seems to be stable, but firm-level innovation was much lower during the Global 
Financial Crisis and the COVID-19 pandemic because the government was focused 
on keeping the banking system running. This shift enabled large corporations to out-
compete others who didn’t have the financial wherewithal to ride out periodic crises.
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Figure 7. Business R&D Expenditure, Japan, USA, UK, (% GDP) 

Source: OECD Data Explorer: https://data-explorer.oecd.org

Figure 8. Government R&D Expenditure, USA, Japan, UK, (% of GDP)

Source: OECD Data Explorer: https://data-explorer.oecd.org

The government aims to reach 2.4% of Gross Domestic Product (GDP) in re-
search and development (R&D) within the UK by 2027 to improve domestic R&D 
initiatives. The National Security Investment Act (NSI), proposed in 2021 and en-
acted in 2022, functions as a Foreign Direct Investment (FDI) screening tool. The 
NSI authorises the government to block and prevent the spread of strategic sectors, 
including artificial intelligence and quantum technology. 
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Additionally, the UK rejoined the Horizon Europe programme in 2024, which 
acted as a catalyst for technological progress between the UK and the EU. Ursula Von 
der Leyen said, “The EU and UK are key strategic partners and allies, and today’s 
agreement proves that point. We will continue to be at the forefront of global science 
and research”. 

Ultimately, the UK has formed a trilateral agreement with the USA and Australia 
(AUKUS), which not only includes a military cooperation pact but also influences 
the research and development efforts of the countries involved. Through this pro-
gramme, the UK participates in collaborative research and development in cyberse-
curity, artificial intelligence, quantum technology, and military technologies.

Japan analysis
Japan has consistently been one of the most research and development-intensive 
economies within the OECD, with expenditure regularly exceeding 3% of GDP, as 
illustrated in Figure 9 (OECD, 2023). The country’s post-WWII strategy relied on 
strong corporate research and development and close cooperation between the gov-
ernment and industry, helping Japan become a technological leader in areas such as 
electronics, automobile manufacturing, and advanced materials (Holroyd, 2008). 

Figure 9. Japan: R&D expenditure by GDP (%) 

Source: OECD: https://data-explorer.oecd.org/vis?lc=en&tm=msti&snb=1&vw=tl&df[ds]
=dsDisseminateFinalDMZ&df[id]=DSD_MSTI%40DF_MSTI&df[ag]=OECD.STI.
STP&df[vs]=&pd=1996, 2022&dq=JPN.A.G.PT_B1GQ..&to[TIME_PERIOD]=false

Japan’s position in the global innovation system was determined by the METI–
MEXT institutional framework. The Ministry of Economy, Trade and Industry 



48	 M. D. TZOUVELEKAS, et al., South-Eastern Europe Journal of Economics, Vol 23 (2025) 37-68

(METI) formulated industrial and technological strategies, strengthened key sectors, 
and encouraged technology transfer to industry. Scientific policy, funding for basic 
research and cooperation between universities and research institutions were under 
the control of the Ministry of Education, Science and Technology (MEXT). An effec-
tive centralised system of strategic direction was established through the cooperation 
of the two ministries (Arimoto, 2024). 

Since the early 2000s, Japan has been rethinking its place in the world through 
various Basic Plans concerning Science and Technology, emphasising the need for 
goal prioritisation, policy evaluation and international collaboration (Larrue, 2021). 
The country’s prominence in publications and patents has declined with the rise of 
China and other Asian economies, but it remains an important player in international 
collaboration (Su, 2017).

Post-2015, the “Society 5.0” strategy aimed to reorient the Japan towards ad-
vanced segments like digital transformation, green transition and innovative tech-
nologies, combining social innovation with economic competitiveness (Carraz & 
Harayama, 2019). Consequently, Japan moved from a relatively ‘inward-looking’ 
industrial model to a more internationalised and strategically orientated R&D system.

The country has a high level of R&D activity and strong institutional coherence 
through the renowned METI-MEXT framework, aiming to adapting to an increas-
ingly polycentric and competitive global innovation environment.

E.U. analysis
Contrary to the Japanese model, the European Union (EU) operationalises a suprana-
tional framework for R&D aimed at reducing the fragmentation of EU Members’ na-
tional systems. The EU consistently invests in innovation, with total R&D spending 
reaching €352 billion in 2022 as shown in Figure 10, or 2.2% of its GDP, as shown 
in Figure 11 (Eurostat, 2024). 

Despite this increase, the EU still falls short of its 3% target, trailing behind com-
petitors like the USA and Japan, which requires continuous strategic adjustments. The 
main component of this approach is the European Research Area (ERA), established 
in 2000 to create a ”single market” for knowledge and technology. The EU growth 
in research and development has evolved from the initial Framework Programmes to 
the ambitious Horizon Europe (2021-2027), with a budget of €95.5 billion (European 
Commission, 2021). Horizon Europe is not only a financial instrument but also a 
means of exercising “scientific diplomacy,” enhancing international cooperation, and 
supporting the Union’s “open strategic autonomy”.
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Figure 10. R&D expenditure by sector, 2022

Source: EUROSTAT: https://ec.europa.eu/eurostat/databrowser /view/rd_e_gerdtot__custom_22025641/
default/table

Figure 11. Gross Domestic Expenditure on R&D, 2012 and 2022

Source: EUROSTAT: https://ec.europa.eu/eurostat/databrowser/ view/rd_e_gerdtot__custom_22025653/
default/bar?lang=en

Additionally, as shown in Figure 12, efforts to increase the number of think tanks 
and researchers have led to a gradual rise since the COVID-19 pandemic; however, 
this modest progress is promising for the future of research and development. Col-
laboration with Horizon Europe and the extension of the partnership with India until 
2030 offer significant scientific potential and benefits for the future (European Com-
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mission. [2026, February 6]. EU and India launch talks on Horizon Europe Associa-
tion).

Figure 12. Researchers’ growth rate per year in the EU-27 between 2019-2023 (in %)

Source: OECD: https://data-explorer.oecd.org/vis?df[ds]= DisseminateFinalDMZ&df[id]= DSD_
MSTI%40DF_MSTI&df[ag]= OECD.STI.STP&dq=EU27_2020.A..FTE..&pd= 2019,2023&to[TIME_
PERIOD]=false&vw=ov

Despite the unified European framework, research and development trends are 
mainly shaped by national strategies of its strong economies, with Germany and 
France leading the way. Germany, following its ”High-Tech Strategy 2025”, focuses 
on improving applied research through the Fraunhofer Institute network, which dem-
onstrates the integration of science and industry at a global level (BMBF, 2021).

France, with its “France 2030” initiative, is significantly investing in emerging 
technologies, including the green energy and semiconductors domains and aiming 
to restore its technological supremacy (International Energy Agency, 2024). These 
countries are “bridges” for the EU, as their bilateral relations with Japan and the USA 
often influence the overall European course, while they also seek to attract foreign 
investment to their national innovation clusters. 

Currently the EU is changing its approach to international cooperation, focusing 
on protecting its own interests. The Horizon Europe initiative keeps up the global 
cooperation, and the European Commission is now pursuing its “Open Strategy for 
Autonomy”. The EU aims to cut back reliance on foreign countries in important do-
mains, such as those of semiconductors and artificial intelligence. To this end, the EU 
has introduced stricter rules (under Article 22.5 of the Horizon Europe Regulation) 
that allow for the exclusion of foreign companies from research projects deemed 
critical for European security. The EU is moving from a strategy of “free coopera-
tion” to a strategy of “protected innovation”, selecting its international partners more 
carefully.
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3.	 Contemporary Strategies for International Cooperations 

The strategies taken in the global landscape during digitalisation in the 2000s were a 
stepping stone for cooperation and sharing (Veugelers, 2010). However, the principle 
of sharing technology became outdated in the late 2010s and the 2020s because of 
contested technological dominance, the emergence of new tech giants and the chang-
ing global landscape, which is increasingly shifting toward a multipolar scientific do-
main. As shown in the previous section, current tactics of the countries studied in this 
research indicate a transition from openness to a more protectionist and sovereignty-
oriented policy. The advent of the internet and wider connectivity between OECD 
member countries have contributed to a change in policies favouring strategic coop-
eration and a period of increased R&D collaboration. The United States is a perfect 
example of this method and its dominance in different scientific fields still influences 
the global landscape (Ulferts, et al, 2021).  

Over the last fifteen years, R&D internationalisation has emerged into a complex 
layered system of bilateral agreements, multilateral frameworks and mission-driven 
collaboration between the United Kingdom, the United States, South Korea and the 
European Union. These partnerships are diverse in their level of intensity, institution-
alisation, and strategic effectiveness.

The most significant and stable partnership is the transatlantic partnership be-
tween the EU and the United States (European Commission - Bilateral cooperation: 
Science and technology agreements with non-EU countries). This partnership is 
underpinned by the EU-US Science and Technology Agreement, initially signed in 
1998 and most recently renewed for a further five-year term in 2023. Over the last 
15 years, this cooperation has evolved from a general scientific exchange to col-
laboration schemes focused on the domains of climate technologies, health systems, 
digital standards and innovative materials. This has been achieved via broad mission 
platforms, such as Mission Innovation and joint research prioritisation through the 
Joint Consultative Group (European Commission - Bilateral cooperation: Science 
and technology agreements with non-EU countries). This is a shift from science di-
plomacy to innovation policy, which is not one of disruption but of consistency since 
2010 that demonstrates institutional resilience and strategic partnership.

The UK position in Europe marks/cuts a special route/path. The UK was a key 
hub in European collaborative scientific networks during the Horizon 2020 period 
(2014-2020). Brexit temporarily disrupted this integration, but UK’s return to Hori-
zon Europe in 2023 restored its capacity to lead and participate in projects as of 2024 
(Lawless, 2023). This situation shows both the fragility and the resilience of deep 
R&D cooperation structures. Empirical evidence shows that cooperation between EU 
Member States and global partners, such as the UK, peaked around the major frame-
work cycle periods (2012 and 2018). This suggests/illustrates/indicates/confirms the 
role of EU funding instruments in supporting international scientific networks. “On 
the ground, frameworks of the Horizon-type are not only financial instruments, but 
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integration tools that help keep the cooperation alive, especially in the context of 
geopolitical tensions.”

The EU–South Korea cooperation has significantly deepened over the last 10 years. 
The bilateral Agreement on scientific and technological cooperation, in force since 
2007, is the basic legal framework for cooperation (European Commission - Interna-
tional cooperation with Korea in research and innovation: Association to Horizon Eu-
rope). The major strategic change happened between 2022 and 2025, when South Korea 
negotiated and then signed its partnership agreement with Horizon Europe, becoming 
the first Asian country to do so (Korea-EU Research Centre, 2024). Korea became an 
Associated Country to Pillar II of Horizon Europe in July 2025. This means that it will 
have the same access to joint financing for global challenges, such as climate neutrality 
and digital transition. This is a shift from partner level participation (self-funded col-
laboration) to an integrated system participation (direct access to EU funding), greatly 
enhancing the depth of cooperation.

Bilateral cooperation has been enhanced between the UK and the US, particularly 
through institutional partnerships, such as joint funding between the US National Sci-
ence Foundation and UK Research and Innovation, including coordinated efforts in 
emerging technologies, such as quantum science (Scholes, et al, 2024). These initia-
tives show a move away from the traditional exchange-based collaboration towards 
“co-designed science agendas”.

In terms of time, three phases can be distinguished in the period 2010-2025. The 
first phase (2010-2015) was marked by expansion through Horizon 2020 and steady 
transatlantic cooperation. The second phase (2016-2020) was characterised by geopo-
litical disruptions, especially Brexit, but also by the continuity of scientific integration 
through funding programmes. The third phase (2021- present) has witnessed strategic 
realignments with new forms of association, such as the UK’s re-entry to Horizon Eu-
rope and South Korea’s full association as of 2025.

In addition, the South Korea-Brazil bilateral agreement on rare earth metals/ele-
ments and other issues in 2026 offers significant development opportunities for South 
Korea by providing Brazil with technological expertise. In addition, there is scientific 
collaboration in many research and development fields. The agreement also enhances 
South Korea’s presence in Latin America and brings the Korean peninsula closer to this 
South American continental region, according to Luiz Inácio Lula da Silva, President of 
Brazil, who says: ”Today, we have elevated relations between Brazil and the Republic 
of Korea to the level of a Strategic Partnership and launched an Action Plan with con-
crete initiatives for the next three years” (Government of Brazil, 2026).

The effectiveness of these cooperation strategies can be assessed in three fields: 
network integration, funding leverage and mission alignment. It has been found that 
EU framework programmes are very effective in maintaining levels of collaboration, 
as shown by significant increases in co-publication networks following funding cy-
cles (Hladchenko, 2026). The EU-US agreement is efficient in durability and thematic 
consistency, which allows for cooperation in strategically important domains, such as 
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climate and health without full institutional integration (European Commission - Inter-
national cooperation with the United States in research and innovation). 

Meanwhile, South Korea’s shift from external partner to associated participant ex-
emplifies a successful approach of incremental institutionalisation, which lowers trans-
action costs and facilitates direct participation in global innovation ecosystems.

By contrast, the UK experience shows the costs of political instability for efficiency. 
The temporary exclusion from Horizon Europe caused missed opportunities and fund-
ing gaps until re-entry restored participation (Lawless, 2023). This proves that R&D 
cooperation efficiency is very sensitive to governance stability.

As shown in Table 2, the strategic agreements and cooperation established by the 
countries analysed are comparable. Additionally, the table presents a description of the 
agreements’ core functions, goals, and areas of specialisation. Specifically, Table 2 in-
cludes an in-depth analysis of the strategies, which are evaluated based on six criteria. 
These criteria are categorised as: Main Institutional Frameworks, Timeframe of Deep-
ening (last 15 years), Degree of Integration, Thematic Focus, Governance Mode, and, 
finally, Efficiency Assessment. Each category clearly outlines information regarding 
each Cooperation Axis, which is analysed in this paper.

Between 2010 and 2025, two distinct cooperation models emerged. The first one 
was the framework-integrated model, exemplified by Horizon 2020 and Horizon Eu-
rope, which includes members or associates, such as the UK (both pre- and post-Brexit) 
and more recently, South Korea. 

This model is most effective where funding, governance and mission priorities are 
integrated into one structure. Historically, empirical collaboration levels have peaked dur-
ing framework cycles, showing the structuring effect of programme-based cooperation.

The second model is the bilateral strategic alignment one. Examples include EU-
USA and UK-US cooperation. These arrangements are durable and flexible, but less 
integrated. Their effectiveness depends on agenda coordination rather than systemic 
integration of innovation.

The greatest/outstanding upward move in depth of cooperation in the last decade 
has been the move of South Korea from a partner to an associated country. In contrast, 
the UK case shows that political discontinuity can temporarily undermine the efficien-
cy of R&D systems, even those of a high scientific capacity.

In general, evidence suggests that institutionally embedded multilateral cooperation 
schemes are more reliable than flexible bilateralism in sustaining long-term innovation 
ecosystems, while bilateral mechanisms continue to be essential for fast technological 
coordination in strategic sectors.

Alongside strategic partnerships there is a shift towards three distinct pathways as 
illustrated in Table 3. Numerous pathways emphasise international, bilateral and hybrid 
agreements. The USA and the UK have adopted a strategic approach to R&D, whereas 
the EU and India have favoured cooperation over techno-nationalism. South Korea 
and Japan employ a significant and sophisticated strategy that connects collaboration 
between West and East. 
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Table 3. Comparative table of the pathways OECD countries have followed (authors’ 
elaboration)

Cooperation Route Pathway Type Operational Rationale Examples

Route A: Global / 
Inclusive

Multilateral / Open 
/ Mixed (Bottom-
up with strategic 
steering)

Focus on “Global Public 
Goods” and scientific trans-
parency to address planetary 
challenges

Horizon Europe basic 
research, 
EU-India 
partnership

Route B: Strategic /
Secured

Bilateral 
(or Mini-lateral) 
/ Strategic / Top-
down

Shift toward 
“Techno-nationalism” and 
“Trusted Networks” to protect 
economic sovereignty

USA Chips Act 
guardrails, AUKUS, 
UK NSI Act

Hybrid Pathways
Hybrid / Con-
trolled Interdepen-
dence

Balancing “Open Strategic 
Autonomy” with rigor-
ous vetting and reciprocity 
standards

South Korea’s as-
sociation with Horizon 
Europe Pillar II, EU 
Article 22.5

Source: authors’ elaboration

Additionally, Table 4 summarises the priorities identified and pursued by each coun-
try and the EU. Furthermore, the table presents the mechanisms and the end goals of 
each country. 

Table 4. Showcase of trends towards R&D of the USA, UK, Japan, and the EU 
(authors’ elaboration)

Country Primary Thematic 
Attraction (R&D) Strategic Modification Mechanism Strategic Goal

USA

Semiconductors, Arti-
ficial Intelligence (AI), 
Quantum Computing, 

Biotechnology.

Financial Guardrails (CHIPS and Sci-
ence Act 2022): Large-scale subsi-

dies coupled with restrictive clauses 
on cooperation with strategic rivals.

Maintaining techno-
logical primacy 

and promoting indus-
trial reshoring.

United 
Kingdom

AI, Quantum Technolo-
gies, Engineering Biol-
ogy, Future Telecoms, 

Cybersecurity.

Trusted Alliances & FDI Screening 
(NSI Act 2021 & AUKUS): Shift from 
”open science” to selective, security-

focused partnerships.

Achieving ”Science 
Superpower” status 

while protecting 
national security 

interests.

Japan

Robotics, Advanced 
Materials, 6G, Next-

Gen Semiconductors, 
Society 5.0.

Economic Resilience (Economic Se-
curity Promotion Act - ESPA): State 
intervention to secure supply chains 

and protect ”Key Technologies”.

Ensuring economic 
security and address-

ing demographic 
challenges through 

innovation.

European 
Union

Green Transition (Clean 
tech), Aerospace, 

Digital Transformation, 
Sustainable Energy.

Open Strategic Autonomy (Horizon 
Europe & EU Chips Act): Balanc-

ing global scientific diplomacy with 
reduced external dependencies.

Leading global green 
transition while 

fostering technological 
sovereignty.

Source: authors’ elaboration
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The conclusions from Table 4 highlight a strong focus on semi-conductor tech-
nology (Japan, USA, EU), advancements in military applications (UK, USA), and 
economic resilience along with scientific openness (Japan, EU). This suggests a nota-
ble shift away from traditional openness toward strategic partnerships, moving away 
from unrestricted global cooperation. 

Furthermore, as Table 5 depicts, the OECD countries analysed follow strategies 
that show different focuses in a multipolar world. The United States and the United 
Kingdom have approached a strategy which can be characterised as protectionist, in 
contrast to South Korea, which is keener on cooperating with Brazil and the EU in 
matters of natural resource extraction and scientific breakthroughs, respectively. Ja-
pan, at the same time, also focuses on openness, albeit with a strong focus on internal 
affairs and economic resilience.

Table 5. Depicts toolboxes used and compares the strategies 
and end goals of each strategy

Country Strategic Approach Primary Policy 
Instrument

Instrument 
Category Function & Objective

USA Offensive (Protect 
& Promote)

Chips and 
Science Act 
(CSA) 

Financial & 
Regulatory 

Large-scale subsidies coupled 
with restrictive clauses (guard-
rails) on cooperation with 
strategic rivals to maintain 
technological primacy.

E.U. Defensive-Regu-
latory

Horizon 
Europe (Article 
22.5) 

Regulatory / 
Security 

Allows for the exclusion of for-
eign companies from research 
projects considered vital to 
European security.

UK Screening & Post-
Brexit Sovereignty

National Secu-
rity Investment 
(NSI) Act 

Regulatory 
(FDI Screen-
ing) 

Functions as a Foreign Direct 
Investment (FDI) screening 
tool to block or prevent the 
spread of strategic sectors, 
such as AI and Quantum 
technology.

Japan Economic Resil-
ience

Economic 
Security 
Promotion Act 
(ESPA) 

Institutional 
& Regulatory 

State intervention aimed at 
securing supply chains and 
protecting ”Key Technologies”.

South 
Korea

Systemic Integra-
tion

Association 
Agreements 
(Horizon Eu-
rope Pillar II) 

Diplomatic / 
Integration 

Transition from partner-level 
participation to Pillar ll partici-
pation with direct access to 
international funding frame-
works.

Source: authors’ elaboration
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4.	 Key Findings and Challenges

Strategic governance and financing differences and similarities in objectives
A comparative analysis of the strategies adopted by the European Union, the United 
States, the United Kingdom, and Japan reveals a fundamental and historic shift in 
how major OECD economies are perceiving international scientific cooperation. The 
‘open science’ model that prevailed in the post-Cold War era, with its emphasis on 
free flow of knowledge, is out of step with today’s multipolar world that needs to fo-
cus on economic and national security. This ‘techno-nationalism’ is a common theme 
and all sides involved are now seeking ‘strategic autonomy’ to protect their techno-
logical dominance from systemic rivals.

Still, governance mechanisms and funding pathways differ substantially along 
this common direction, reflecting the different policy cultures of the individual mem-
bers. The United States is pursuing an aggressive “protect and promote” strategy with 
the Chips and Science Act, including strict “guardrails” that block the flow of capital 
and know-how to competitive powers. For example, the European Union is pursuing 
a more regulatory approach to ‘open strategic autonomy’, where cooperation is still 
the preferred option, but this is counterbalanced by regulatory tools, such as Article 
22.5 of the Horizon Europe programme that allows for selective exclusion of third 
countries from critical research fields. At the same time, the United Kingdom, aiming 
to re-establish itself as a “Scientific Superpower” after Brexit, is using the NSI Act 
to control foreign investment in dual-use technologies, while Japan is focusing on 
the structural resilience of its supply chains, linking research and development to the 
Society 5.0 vision for social and economic prosperity.

Quantitative Assessment: Trends in R&D intensity and investment
The effectiveness of national strategies is mirrored/reflected in countries’ ability 
to maintain high levels of R&D during global crises, as shown in Table 6. Japan’s 
economy is the most R&D intensive one among OECD member states, with R&D 
expenditure steadily exceeding 3% of the country’s GDP. Meanwhile, the EU and the 
UK still lag behind the 3% GDP mark, highlighting the need for a recalibration. One 
of the key findings is the use of innovation as a “Strategic Safeguard”: while private 
sector earnings fell by 2.7% in 2024, R&D spending increased by 5.5%, suggesting 
that large-cap firms are investing in technology to protect themselves from financial 
instability.
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Table 6. Quantitative R&D Performance Indicators (EU, USA, UK, Japan)

Measure (Metric) USA UK Japan EU

R&D Intensity 
(% GDP) 3.08% (2019) ~1.7% (2022) 3.41% (2022) 2.2% (2022)

Government Spend 
(% GDP) ~0.32% (2022) ~0.15% (2022) ~0.32% (2022) N/A 

(Supranational)

Dominant Sector Software & ICT 
Services

AI & Quantum 
Tech

Electronics & 
Automobiles

Green & Digital 
Transition

Revenue Correlation Strategic 
Safeguard

Recovery post-
Brexit

Institutional 
Cohesion

Fragmented 
growth

Source: authors’ elaboration

Qualitative Assessment: Deep Effectiveness Indicators
More qualitative indicators should be added to quantitative data in order to analyse 
the effectiveness of these strategies in more depth. As shown in Table 7, Institutional 
Cohesion is the main multiplier of efficiency, especially in the Japanese model, where 
synergy between the METI and MEXT ministries creates a highly effective and cen-
tralised system of strategic guidance. The UK experience example, on the other hand, 
points to the significant governance sensitivity embedded in R&D frameworks. The 
brief disruption caused by Brexit,  proved that even a high scientific capacity cannot 
fully compensate for costs and lost opportunities resulting from political instability.

Today’s economic data suggest that innovation has become a strategic hedge. Dur-
ing the recent periods of fiscal pressure, large-cap corporations increased research 
efforts -with R&D intensity rising to 5.5%- treating technological development as a 
long-term survival asset rather than a flexible expense. This effectiveness, however, 
resulted in considerable structural disparities between sectors. Technological sectors, 
particularly software and ICT, presented significant growth mostly attributable to AI 
advancements. However, sectors such as the automobile industry have witnessed a 
reduction in R&D expenditure, suggesting that contemporary effectiveness is incon-
sistent and increasingly focused on domains such as digital technology and energy 
leadership.
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Table 7. Advanced Qualitative Indicators of Strategic Effectiveness

Evaluative Pillar Strategic Implication Poignant Finding from Analysis

Institutional 
Cohesion

Synergy between policy-making 
and industrial execution

The METI-MEXT partnership in Japan cre-
ates a centralised, highly efficient system 

for strategic guidance

Governance 
Sensitivity

Vulnerability of R&D ecosystems 
to political instability

The UK experience (Brexit) proves that sci-
entific capacity cannot compensate for the 

high costs of political discontinuity

Strategic 
Safeguarding

Innovation as a “shield” against 
economic downturns

Corporations maintain R&D efforts (in-
tensity at 5.5%) even when revenues fall, 

treating technology as a long-term survival 
asset

Structural 
Asymmetry

Uneven distribution of innova-
tion success across sectors

Modern innovation is non-uniform, 
favouring digital leadership (ICT/AI), while 

traditional sectors (Automotive) face an 
R&D spending decline

Source: authors’ elaboration

Emergence of the “trust and reciprocity” mechanism and its implications for the 
developing world
This restructuring of national strategies has led to the emergence of a new mechanism 
of “trust and reciprocity” in international R&D cooperation.

In this sense, scientific exchange is no longer a purely horizontal process; it has 
become a selective partnership between “trusted partners”. Trust is no longer just 
a scientific issue, but rather one of democratic values, conformity to shared ethical 
standards in research and, above all, reciprocity in access to infrastructure and mar-
kets. These “trusted networks” are emerging and creating closed or semi-open inno-
vation ecosystems that, on the one hand, reinforce cohesion among OECD members 
but, on the other hand, create barriers to those who do not meet these strict standards 
of security and intellectual property.

This development has inevitable spillover effects on developing countries. But 
“innovation diplomacy” is still a tool in foreign policy, and cooperation with the 
developing world is evolving. The transfer of advanced technologies is severely re-
stricted by concerns about ‘knowledge leakage’. Currently, collaboration, mostly 
concerns global public goods, such as climate change or public health. At the same 
time, emerging economies are under pressure to align their national data protection 
and intellectual property regimes with OECD standards to remain competitive within 
global value chains. This raises the prospect of countries unable to match the rapid 
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pace of institutional strengthening, required by large economies, becoming techno-
logically isolated.

Spillover effects: cooperation with developing countries 
International cooperation in science, technology and innovation (STI) fields between 
OECD member countries and developing economies has undergone major changes in 
the past decade. Current approach is based on the model of development aid, but with 
a focus on creating mutually beneficial partnerships with significant spillover effects. 
These benefits are not limited to technology transfer but also involve institutional 
strengthening, new market creation, and tackling global challenges such as climate 
change and pandemics (OECD, 2023).,

A key finding of this analysis is the emergence of ‘reverse innovation’. This con-
cept means that innovations are first developed in developing countries to meet lo-
cal needs at affordable costs and are then transferred to the developed economies 
of OECD members. The knowledge-sharing process enables member countries to 
improve the efficiency of their systems, particularly in the domains of health and 
green energy. At the same time, working with developing countries provides OECD 
researchers with unique data ecosystems and “natural laboratories” for research that 
are vital for understanding issues, such as loss of biodiversity (United Nations Con-
ference on Trade and Development [UNCTAD], 2023).

Within the European Union, the Global Gateway strategy is the primary means to 
generate such spillovers. With the Team Europe initiative for vaccine and medicine 
production in Africa (MAV+), the EU aims to protect the health of the continent but 
also to create a sustainable industrial ecosystem. The transfer of mRNA technology 
to countries like Senegal and South Africa leads to spillovers in workforce develop-
ment and to new value chains, which further strengthen global supply security (Eu-
ropean Commission, 2021). Additionally, digital cooperation between the EU and 
Latin America (EU-LAC Digital Alliance) has accelerated the digital transformation 
among local small and medium-sized enterprises (SMEs), while giving European 
technology companies privileged access to fast-growing markets (European Com-
mission, 2023).

Similarly, the United States has adopted an approach that links STI cooperation 
with economic and national security. The iCET (Initiative on Critical and Emerging 
Technology) initiative with India is a prime example of creating high-tech spillovers. 
Cooperation on developing semiconductor factories and jointly advancing space 
technologies not only strengthens the Indian defence industry but also enables the 
US to diversify its supply chains away from competitive pressures. This sharing of 
knowledge in critical fields, such as artificial intelligence and quantum computing, 
establishes a common technological standard that supports long-term system interop-
erability. (British Council, 2023)
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In the United Kingdom, the strategy for international cooperation now aims to 
establish the country as a “Global Science Superpower” through the UK Science 
and Technology Framework. The British approach emphasises ”Open Science” and 
builds equal partnerships with emerging economies. A key point of tension and op-
portunity is cooperation with the African Union to strengthen digital economy and 
climate resilience. Side benefits of these efforts include creating common global 
standards for the ethical use of Artificial Intelligence and improving access to cut-
ting-edge research infrastructure. Through these partnerships, the UK disseminates 
expertise in critical areas while ensuring that British research priorities align with the 
needs of rapidly growing international markets (Department for Science, Innovation 
and Technology [DSIT], 2023).

Japan has created a cooperation model through the SATREPS programme to solve 
social problems through science. Added benefits are mainly institutional and envi-
ronmental. For instance, cooperation with South Africa on carbon recycling has led 
to patents that serve both the Japanese industry and the environmental policies of 
developing nations (Japan Science and Technology Agency [JST], 2024). However, 
there are major obstacles in generating and absorbing such spillovers. The most im-
portant one of these is the “absorptive capacity” of developing countries. Technology 
transfer is superficial and does not promote domestic innovation without the neces-
sary infrastructure and human capital (OECD, 2023). In addition, the growing trend 
across OECD countries to “securitise” technology is an obstacle to the dissemination 
of knowledge. While strict export controls and restrictions on the transfer of dual-
use technologies can protect national security, they may also impede cooperation 
concerning global public goods (UNCTAD, 2023). Another issue is the fear of “tech-
nological colonialism”, i.e., a situation in which developing countries serve only as 
providers of data or raw materials, but do not share in the added value. Protection 
of intellectual property rights and fair sharing of profits in joint research continue 
to be the main issues of disagreement in international negotiations (European Com-
mission, 2021). In conclusion, the spillover benefits of STI cooperation have a great 
potential to accelerate global growth, but their success depends on balancing the stra-
tegic interests of OECD members and the actual needs of their developing partners.  

Process for building and ensuring long-term effectiveness of the mechanism
The new mechanism was developed on the basis of systematic institutionalisation of 
“research security” at all levels of national policy. The countries examined did not 
just bring in simple guidelines but also introduced binding national security clauses 
into their funding programmes and established vetting services for international re-
search collaboration schemes. This approach has been strengthened by the develop-
ment of multilateral agreements and cooperation schemes that act as ‘safe havens’ for 
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innovation, ensuring that R&D investments are not exploited by third parties to the 
detriment of the economic or military strength of OECD members. 

These countries are aiming at a fine balance between the need for global scientific 
progress and “selective introversion” to make such strategies long-lasting. The suc-
cess of the mechanism is highly dependent on continuous monitoring of global tech-
nological trends and the capacity of developing states to build domestic competence 
in critical areas. Moreover, the sustainability of such “trusted networks” depends on 
reciprocity that is authentic and meaningful, delivering equal benefits to all partici-
pating partners. Finally, the effectiveness of these new policies will be measured by 
their ability to safeguard national security without stifling the creativity and openness 
that fuel scientific discovery around the globe. 

In summary, the movement by major OECD members toward more securitised 
and selective science and technology cooperation frameworks is part of a broader 
structural evolution in the global geopolitical landscape. In these countries, tradi-
tional benefits of international R&D are being balanced with the increasing needs of 
economic security, through a focus on strategic autonomy and the creation of trust-
based mechanisms. As this analysis shows, however, a shift away from universal 
open science to a model of “trusted networks” has important implications not only 
for the unity of the OECD but also for the future of global innovation equity. This 
assessment provides the essential basis for the concluding remarks and policy recom-
mendations that follow, which aim to address the difficulties of operating within an 
increasingly fragmented and complex research environment.

5.	 Conclusions and Proposals

After analysing the positions of many OECD nations regarding technology sharing, 
R&D investments, and agreements, conclusions show that during the period of open-
ness, cooperation, technology sharing, and trust among member states, the outcomes 
were positive. In domains, such as quantum technologies, chip manufacturing, AI de-
velopment, and energy and climate issues, countries like the USA, UK, the EU, and 
South Korea reached significant milestones. However, considering recent scientific 
advancements in China and India, many Western countries, especially the USA, have 
gradually adopted a more protectionist stance on R&D matters. 

Enacting the CSA act aims to limit semiconductors to potential adversaries, while 
also focusing on strategic cooperation regarding technology with countries in the 
Western Hemisphere, such as the UK, the EU, and South Korea. Additionally, despite 
its complete departure from the EU in 2021, the UK has diverged from its policies 
and rejoined the Horizon Europe programme, allowing UK and EU scientists to col-
laborate. Furthermore, efforts have been made to update the military-industrial com-
plex and strengthen R&D cooperation between Australia and the USA. 
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This strategic development will not only help the UK move toward better and 
more sustainable long-term cooperation agreements, but it will also serve as a cata-
lytic solution for its scientific autonomy. Continuing with the EU focus, there appears 
to be a different approach through strategic agreements with India. The return of the 
UK to Horizon Europe, along with the EU-USA tech cooperation, has shown signifi-
cant extroversion. Aiming to become a global scientific hub and a long-term leader in 
AI development, the UK seeks technological autonomy by reducing dependency on 
other nations. Lastly, let’s focus on Japan and South Korea, both of which have had 
and continue to have significant positive effects on science, technology, and innova-
tion (STI). Japan plans to evolve as a hub of science and innovation through policies 
and the institutional METI, MEXT framework. Furthermore, internal policies, such 
as “Society 5.0” also strengthen Japan’s capacity to be a more outward-looking actor 
on the international stage contrary to its former inward-looking traits. As for South 
Korea, rare earth metals/elements are of great interest, with Brazil having made ma-
jor progress in this field in terms of scientific aid to optimise the use of critical materi-
als important to technology, medicine, agriculture and more.

Global analysis on R&D highlights a complex situation in relation to the need to 
pursue national security doctrines and scientific openness. To prevent many countries 
from adopting national security strategies that lead to “techno-nationalism” and result 
in a fragmented technological ecosystem, the following policies are recommended: 

Harmonisation of Research Security Standards. While the implementation of 
mechanisms, like the NSI Act by the UK and the CSA by the USA, is vital for pro-
tecting technological primacy, the absence of an OECD-wide framework causes sig-
nificant bureaucratic delays. It is suggested that OECD member states adopt common 
vetting protocols, combined with shared definitions of “critical threats”. By establish-
ing three standards, the reduction of transaction costs for researchers and the preven-
tion of the emergence of restrictive national barriers will favour seamless innovation 
corridors over isolated R&D efforts between countries.

Adopting an “Inclusive Trust” Model for Developing Economies. In an effort to 
minimise the risk of a “global technological divide”, similar to the Cold War status 
between West and East, following the example of the agreement between South Ko-
rea and Brazil, in an effort to help further modernise third world countries by support-
ing them through advanced technologies, developed nations remain supportive of the 
openness doctrine rather than fall into a strategic doctrine motive.

Bifurcation of R&D Streams: Protecting Security, Preserving Commons. An im-
portant challenge identified in this paper is the issue of securitisation as a means of 
addressing global crises. It is proposed that policymakers should adopt a dual-track 
cooperation model. This model would include strategic agreements on sectors like 
semiconductors or quantum computing, while also promoting open science on is-
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sues that threaten the globe, such as public health, basic energy research, and climate 
change.

Mitigating the “Chilling Effect” on Talent Mobility. Considering the rapid ad-
vancements in science during the 2000s, along with the openness doctrine of that 
period, conclusions suggest that this progress was possible due to the mobility of 
researchers and the ease of conducting research without strict government bans on 
“sensitive technologies”. It is recommended that governments implement “Scientific 
Talent Passports” to help reduce the negative effects that science polarisation might 
cause.

Multilateral Supply Chain Monitoring and Resilience. The proposal is for the 
OECD to set up a Multilateral Technology Resilience Hub building on Japan’s ESPA 
and the EU Chips Act. This entity would track vulnerabilities in global supply chains, 
particularly rare earth metals and semiconductors, and coordinate joint R&D efforts 
in the field of substitution materials. OECD members can achieve “strategic autono-
my” through pooling resources for developing alternative technologies without being 
completely isolated.

Integrated Framework for Institutional Resilience, Strategic Safeguarding, and 
Global Reciprocity. To further advance the strategic effectiveness of STI policies, 
OECD members need to move away from reactive toolboxes towards proactive struc-
tural reforms. To start with, following the Japanese example of high institutional 
cohesion, countries should establish cross-ministerial ”Strategic Innovation Com-
mittees” to bridge the gap between basic research and industrial implementation, 
thereby effectively reducing the fragmentation observed today in European systems. 
Secondly, to address the governance sensitivity issue highlighted by the post-Brexit 
experience, it is proposed that governments sign legally binding “Multi-annual Stra-
tegic R&D Covenants” with the aim of ensuring continuity of funding irrespective of 
political instability and shifts. Furthermore, R&D act as a strategic safety net. Poli-
cymakers should introduce either ‘Innovation Insurance’ schemes or targeted tax in-
centives for private sector R&D spending, that they would increase during economic 
downturns, viewing technology as a survival asset rather than a flexible expense. 
Finally, hybrid paths need to be sustainable in the long term, requiring a “Dynamic 
Reciprocity Audit” -a standardised mechanism to ensure that trust-based networks 
maintain equitable and meaningful access to infrastructure and markets for all part-
ners involved. 

To conclude, the way ahead for scientific developments is neither unrestricted glo-
balisation nor full scientific autarchy. Instead, the success of 21st-century R&D will 
be determined by the ability to adjust to a certain level of openness that each member 
can support. This model promotes balanced security through trust and reciprocity, 
while also enabling essential work and scientific discovery through collaboration and 



66	 M. D. TZOUVELEKAS, et al., South-Eastern Europe Journal of Economics, Vol 23 (2025) 37-68

diversity. Ultimately, the goal of international R&D policy must be to protect each 
state without creating obstacles to innovation or risking its future prosperity. 
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1.	 Overview of the Current EU Framework for Supporting International 
Scientific and Technological Cooperation: Focus Disciplines and Regions

EU Framework Programmes for Research and Innovation (R&I) FP7 (2007-2013), 
Horizon 2020 (2014-2020), and Horizon Europe (2021-2027) are critical compo-
nents of the EU strategy to improve scientific excellence, address societal challenges, 
and strengthen its global scientific and technological footprint. These programmes 
take place against a backdrop of ongoing efforts to increase research and develop-
ment (R&D) investment across the EU: in 2024, the EU spent approximately €403 
bn on R&D, equivalent to 2.24% of GDP, a modest increase from 2014 levels but still 
short of the 3% target set by previous European Councils.

The EU framework programmes for research have, since their launch in 1984, 
played a leading role in multidisciplinary research activities. In December 2020, po-
litical agreement was reached on the proposals for Horizon Europe, the 9th EU frame-
work programme for research and innovation for 2021 to 2027 with a budget of €95.5 
bn; this programme carries on from Horizon 2020. The first Horizon Europe Strategic 
Plan covered the period from 2021 to 2024. The European Commission implemented 
Horizon Europe, based on three pillars: 

•	 Excellent Science, by supporting frontier research.
•	 Industrial Leadership, to respond to global challenges and European indus-

trial competitiveness that reinforces technological and industrial capacities. 
Furthermore, the goal is facilitated by the aim to create a European Innovation 
Council (a one-stop shop to help innovators create future markets, supporting  
innovations that have a breakthrough or disruptive nature) designed to make 
Europe a frontrunner in innovation and SME growth.

•	 Societal Challenges by setting EU-wide missions with ambitious goals tack-
ling some of society’s imperative issues (health, climate change, clean energy, 
mobility, security, digitalisation, materials).

In 2024, the EU’s gross domestic expenditure on R&D (GERD) amounted to €403 
billion, resulting in an average R&D expenditure of €897 per capita, a 3.2% increase 
from €869 in 2023 and a 59.6% rise from €562 in 2014. These figures are expressed 
in current prices to reflect both economic conditions and expenditure changes. The 
GERD-to-GDP ratio, known as R&D intensity, showed a slight increase from 2.09% 
in 2014 to 2.28% in 2020 and was stabilised at 2.24% in 2024, equal to the 2021 fig-
ure. The dip in R&D intensity in 2021 was due to a GDP rebound after the significant 
fall in 2020 caused by the COVID-19 pandemic. 

GERD is significantly higher than pre-pandemic levels, at €312 billion in 2019, 
and per capita spending has increased from €699 in 2019 to €897 in 2024. However, 
according to 2023 statistics, the EU R&D expenditure is still lower than that of Japan 
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(3.44%), the United States (3.45%) and South Korea (4.96%) and this has been the 
case for a long time. China’s R&D spending culminated at 2.58% of its GDP in 2023. 
From 2014 to 2023, South Korea’s R&D intensity was on an upward trend, starting 
at 3.89% in 2014, then decreasing to 3.79% in 2015 and 2016, and then climbing 
to the highest position among the nations compared with a peak of 4.96% in 2023, 
which reflects an increase of 1.19 percentage points from 3.77% in 2013. In the same 
period, Japan’s R&D intensity fluctuated, starting from 3.28% of GDP in 2013, rising 
to 3.37% in 2014, falling to 3.11% in 2016, and recovering at 3.44% in 2023.

The United States started at 2.70% in 2014 and demonstrated modest growth until 
2016, with significant growth starting in 2017, culminating at 3.49% in 2022, and 
slightly dropping to 3.45% in 2023. On the contrary, China’s R&D intensity rose 
rapidly from 1.96% in 2014 to 2.58% in 2023, marking an increase of 0.62 percent-
age points. Notably, between 2016 and 2019, China’s R&D intensity was initially in 
line with that of the EU, and exceeded it in 2020, recording 2.36% of its GDP against 
EU’s 2.28% notch.

The R&D intensity is presented in the following Tables (Table1, 2 and 3) segre-
gating EU member states in the first one. In Table 2 non-EU countries are presented 
in a global perspective, followed by the Western Balkan countries under EU acces-
sion status in Table 3. 

Table 1. R&D Intensity by sector, EU Members, 2014-2024 

Business 
enterprise 
sector

Government 
sector

Higher 
education 
sector

Private 
non-profit 
sector

Total

2024 2014

EU 1.49 0.24 0.48 0.03 2.24 2.09
EA 1.52 0.26 0.47 0.03 2.28 2.11
Sweden 2.61 0.15 0.79 0.01 3.56 3.13
Belgium  2.43 0.33 0.58 0.02 3.36 2.36
Austria  2.25 0.25 0.75 0.02 3.27 3.11
Finland 2.19 0.24 0.78 0.02 3.23 3.15
Germany  2.14 0.37 0.55 0.07 3.13 2.82
Denmark  1.89 0.08 1.04 0.01 3.02 2.92

Netherlands  1.61 0.11 0.56 0 2.28 2.15

Slovenia 1.5 0.34 0.3 0.02 2.16 2.39
France  1.44 0.26 0.44 0.03 2.17 2.23
Estonia 1.19 0.16 0.62 0.02 1.99 1.4
Czechia  1.18 0.28 0.35 0.01 1.82 1.94
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Ireland  1.17 0.03 0.17 0 1.37 1.47
Portugal 1.08 0.09 0.51 0.05 1.73 1.29
Hungary  0.99 0.13 0.18   1.3 1.32
Poland  0.89 0.03 0.48 0 1.4 0.95
Greece  0.85 0.3 0.39 0.01 1.55 0.84
Spain  0.84 0.28 0.37 0 1.49 1.23
Italy  0.79 0.21 0.36 0.02 1.38 1.33
Croatia 0.74 0.24 0.37 0 1.35 0.77
Slovakia 0.59 0.16 0.23 0 0.98 0.87
Bulgaria 0.5 0.21 0.06 0 0.77 0.8
Luxem-
bourg 0.45 0.25 0.29 0 0.99 1.21

Lithuania  0.43 0.16 0.45 0 1.04 1.04
Latvia  0.34 0.16 0.43   0.93 0.71
Malta  0.34 0 0.17   0.51 0.68
Cyprus  0.29 0.04 0.22 0.09 0.64 0.51
Romania  0.29 0.12 0.04 0 0.45 0.38

Figure 1 below, presents R&D intensity of EU member states for the periods 2014 
and 2024, sorted by R&D intensity in 2024. 

Figure 1. R&D Intensity of EU member states Δ% 2014-2024

In the same figure the average % change of R&D intensity at EU level between 
2014-2024 has been 7%, whereas in the Euro Area it was 8%. Figure 2 intensity 
rates were sorted from maximum to minimum. Greece (+85%), Croatia (+75%), Po-
land (42%), Belgium and Estonia (both 42%) achieved immense positive change, 
followed by Portugal (34%), Latvia (31%) and Cyprus (25%). Sweden remains the 
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champion at 3.56% R&D intensity, followed by Belgium, Austria, Finland Germany 
and Denmark. With almost doubling its intensity Greece rose to the 13th place from 
the 21st place in the EU27 group. 

Figure 2. R&D Intensity EU member states Δ% 2014,2024, sorted by %Change 

In Table 2, the R&D intensity of a range of countries between 2014 and 2024 is 
depicted concerning business, government, higher education and private non-profit 
sectors. Table 3 presents the corresponding figures for the Western Balkan countries. 

Table 2.  R&D intensity by sector, non-EU countries, 2014-2024 

2014 2024 2014 2024 2014 2024 2014 2024

Business 
sector

Government 
sector

Higher 
education 

sector

Private 
non-profit 

sector

Switzerland  n/a 2.23 0.03 0.03 0.85 0.92 n/a 0.04
Iceland 1.17 1.76 0.12 0.08 0.63 0.62 0 n/a
Norway 0.92 1.02 0.26 0.21 0.53 0.57 n/a 0
Türkiye 0.42 0.91 0.08 0.07 0.35 0.42 n/a n/a
South Korea 3.04 3.93 0.44 0.48 0.35 0.45 0.06 0.1
United States 1.94 2.7 0.31 0.27 0.35 0.37 0.11 0.1
Japan 2.62 2.72 0.28 0.3 0.42 0.38 0.05 0.04
United Kingdom 
(2019) 1.07 1.19 0.12 0.12 0.42 0.41 0.03 0.04

Russia (2019) 0.64 0.63 0.33 0.29 0.1 0.11 0 0
China (except 
Hong Kong)  1.53 2 0.31 0.36 0.14 0.21 n/a n/a
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Table 3. R&D intensity by sector, Western Balkans, 2014-2024

2014 2024 2014 2024 2014 2024 2014 2024 2014 2024

Category Business
sector

Government 
sector

Higher 
education 

sector

Private 
non-profit 

sector
Total

Serbia (2024) 0.21 0.43 0.17 0.24 0.32 0.26 0.00 0.00 0.7 0.93

North 
Macedonia 
(2023)

n/a 0.1 n/a 0.03 n/a 0.23 n/a 0.00 0.36

Montenegro 
(2024) 0.14 0.04 0.08 0.06 0.14 0.19 0.01 0.00 0.37 0.29

Albania (2022) n/a 0.07 n/a 0.02 n/a 0.11 n/a n/a 0.2

Bosnia and 
Herzegovina 
(2021)

0.05 0.07 0.05 0.01 0.016 0.11 0.00 0.00 0.12 0.19

FP7 created a cooperative framework, focused on shared scientific and policy 
challenges, to facilitate third country participation through International Cooperation 
Actions, the aim being to connect regions outside the EU. Its goal was to broaden 
European scientific networks and promote collaboration in sectors such as energy, 
health, environment, and ICT, thereby fostering global research excellence. Assess-
ments indicated that, while international collaboration improved network diversity 
and research visibility, it faced challenges in aligning strategic objectives across dif-
ferent instruments.

The FP7 ex-post evaluation (2016) highlighted that the 7th Framework Programme 
for Research was particularly effective in enhancing scientific excellence and boost-
ing the competitiveness of Europe’s industry. The FP7 had a significant impact on 
growth and job creation in EU while also tackling transnational societal challenges. 
FP7 also helped train and attract world-leading global scientific talent, encouraged 
inter-disciplinary research, and facilitated collaboration and networking across Eu-
rope. It made significant strides in incorporating the gender dimension and effec-
tively increased research investment, strategically engaged SMEs, remained open to 
global participation, enhanced the alignment of research activities among Member 
States, and provided a substantial knowledge base for key EU policies. However, the 
European Commission identified shortcomings, noting that FP7 could improve large-
scale simplification, that its various components operated too independently, and that 
it was not effective in creating synergies with related European funding programmes.
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The High-Level Expert Group’s main recommendations for transitioning from 
FP7 to HORIZON 2020 include: (a) focusing on critical global challenges to enhance 
private sector involvement and maximise research synergies; (b) aligning Europe’s 
research and innovation agendas to ensure better coordination and address obstacles; 
(c) integrating funding programmes for consistency, simplified access, and effective 
management; (d) improving public communication on science and engaging citizens 
in research topics; and (e) establishing strategic monitoring and evaluation of funding 
impacts.

Horizon 2020, the EU’s R&I funding programme (2014–2020) with a budget of 
nearly €80 billion, aimed to promote international cooperation through its three pil-
lars: Excellent Science, Industrial Leadership, and Societal Challenges. It integrated 
international partners into collaborative research consortia enhancing scientific ex-
cellence and innovation. As for Greece, HORIZON 2020 resulted in 3,587 participa-
tions by Greek organisations in 2,004 approved projects, with a total of €1,093 billion 
in EU financing (approx. 2.52% of overall Horizon 2020 funding). This put Greece 
at the 11th place among EU member states in terms of financing volume and at the 9th 
place in terms of participation count.

Horizon 2020 aimed to foster innovation and technological development while 
optimising its delivery to enhance the impact and appeal of the European Research 
Area (ERA). The programme encouraged participation from all Member States, in-
cluding those with lower research and innovation performance, and promoted collab-
orative efforts in European research and innovation. It has shown substantial value, 
yielding an estimated five euros in benefits for every euro spent, projected to signifi-
cantly impact GDP up to 2040.

Horizon 2020 marked a significant improvement in the efficiency of grant pro-
cessing compared to its predecessor, FP7:

•	 90% of grants were signed on time, a substantial increase from the 41% rate 
under FP7.

•	 The average time-to-grant period fell to 187 days (excluding ERC grants) 
from 313 days under FP7. This represents a considerable time cost saving for 
the EU administration and it benefited applicants, who were informed earlier 
and could start their projects at an earlier date.

Building on previous frameworks, Horizon Europe (2021–2027) integrates inter-
national cooperation into a research and innovation agenda focused on addressing 
global challenges, such as climate change, digital transformation, and health security. 
Greece has been significantly involved from the beginning, with Greek organisations 
participating in 829 approved projects and receiving €644.72 million in EU fund-
ing within the first two years (2021–2022). This placed Greece 7th among the 27 EU 
member states in terms of project participation and funding share, indicating strong 
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engagement across various sectors. Notably, Greek institutions coordinated 204 of 
these projects, reflecting a substantial presence in leadership roles.

Horizon Europe has identified five European mission areas to enhance funding 
effectiveness through specific goals: adaptation to climate change, cancer, climate-
neutral and smart cities, healthy oceans and waters, and soil health and food.

The objective of Horizon Europe, as articulated in Article 3 (1) of the Horizon 
Europe Regulation, is to attain significant outcomes in science, technology, economy, 
and society through Union’s investments in R&I. This seeks to augment the Union’s 
scientific and technological proficiency, elevate competitiveness among Member 
States, achieve strategic objectives, tackle global challenges, such as the Sustainable 
Development Goals (SDGs), and strengthen the European Research Area (ERA). 
The Programme underscores cooperative initiatives to enhance Union value in cases 
when individual Member States are unable to thrive independently.

Horizon Europe aims to achieve significant scientific, technological, economic, 
and societal impacts through four specific objectives. The scientific objective focuses 
on advancing scientific excellence, fostering high-quality knowledge, supporting 
researcher mobility, and attracting talent. The societal objective seeks to enhance 
knowledge generation, strengthen the impact of research and innovation on Union 
policies, and promote access to innovative solutions, particularly for SMEs, in ad-
dressing global challenges, such as climate change and the Sustainable Development 
Goals (SDGs).

Taken together, the evolution from FP7 through Horizon Europe demonstrates a 
trajectory from broad, openness-centric international cooperation to a more deliber-
ate, policy-aligned, and strategically differentiated model. 

Over the three programme periods, the thematic organisation and financing axes 
changed from a mostly discipline- and technology-oriented structure under FP7, to an 
increasingly more challenge-driven and policy-aligned framework in Horizon 2020 
and Horizon Europe. Thematic goals (e.g. Health, ICT, Energy, Environment, Trans-
port) were relatively discrete and structured under the FP7, while R&D assistance 
was mostly targeted at collaborative research projects and capacity building tools, 
while innovation support was secondary and dispersed. 

Horizon 

Horizon 2020 has brought a major structural change by tying research more closely 
to innovation. This was done through its three-pillar architecture (Excellent Science, 
Industrial Leadership, Societal Challenges) which allocated funding around scientific 
excellence, industrial competitiveness and societal demands. 

The primary innovation was the pillar of Societal Challenges, which was tied to 
significant EU policy objectives. At the same time, the programme reinforced indus-
try leadership through enabling technologies and risk-finance tools.
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Instead of creating a whole new set of funding instruments Horizon 2020 mostly 
restructured and enhanced existing instruments, inside a single programme architec-
ture. The Excellent Science pillar continued to support frontier research, scientific 
excellence and international mobility of researchers through well-established initia-
tives, such as the European Research Council (ERC), the Marie Skłodowska-Curie 
Actions (MSCA) and Future and Emerging Technologies (FET).

In contrast, the Industrial Leadership pillar was focused more on innovation with 
obvious commercial value. It included new policy instruments, such as the SME In-
strument and the InnovFin risk finance facility. 

The SME Instrument provided targeted, phased support to highly innovative small 
and medium-sized enterprises. It combined financial support with business mentor-
ing to help firms move from initial feasibility studies to market deployment (and, in 
many cases, later transition to European Innovation Council instruments).

In parallel, InnovFin – EU funding for Innovators, established jointly by the Eu-
ropean Commission and the European Investment Bank Group, improved access to 
funding for research- and innovation-intensive enterprises. It funded high-risk initia-
tives from enterprises of all sizes and across a range of sectors, using a variety of 
financing and equity structures. The facility also reinforced investment in Key Ena-
bling Technologies, such as advanced materials, biotechnology, and photonics, which 
are considered critical for Europe’s long-term industrial competitiveness.

The pillar of Societal Challenges constituted the programme’s most explicitly 
policy-oriented component. It supported large-scale collaborative projects address-
ing major public concerns, including secure energy supply, climate action, health, 
and sustainable mobility. These initiatives typically required broad, multidisciplinary 
consortia and were designed to produce tangible outcomes with measurable societal 
and economic benefits.

Horizon Europe further deepened this transformation by consolidating thematic 
funding under the “Global Challenges and European Industrial Competitiveness” pil-
lar, introducing EU Missions as goal-oriented, cross-sectoral R&D instruments, and 
reinforcing strategic planning through multiannual work programmes. 

Compared to FP7 and Horizon 2020, Horizon Europe places stronger emphasis on 
systemic innovation, impact pathways, and mobilisation of R&I to support green and 
digital transition, resilience, and strategic autonomy. Other key differences include 
a stronger role for co-design with stakeholders,1 tighter links to EU policy agendas 

1.  	In Horizon Europe, co-design with stakeholders is implemented through large-scale consulta-
tion processes at multiple levels. These include EU-wide public consultations for the Strategic 
Plans (notably the 2019 consultation for the 2021–2024 Strategic Plan and the 2022–2023 con-
sultation for the 2025–2027 Strategic Plan, conducted by the European Commission), as well 
as the co-development of EU Missions involving cities, regions, industry, and citizens, and 
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(e.g. the European Green Deal), increased use of partnerships and missions, enhanced 
openness and association mechanisms for third countries, and a more explicit perfor-
mance logic that connects funded activities and project deliverables to measurable 
results, expected outcomes, and longer-term societal, economic, and policy impacts.

The policy ambition remains to integrate global excellence into EU research, 
while addressing grand challenges that require transnational knowledge creation and 
innovation synergies.

2.	 Participation of Greek R&D Institutions (Public and Private Sectors) within 
the EU Framework

International cooperation with national research systems, formed by investment and 
capacity and policy alignment, is supported by EU Framework Programmes. R&D 
expenditure in Greece increased to €3.37 billion in 2023, with R&D intensity stand-
ing at 1.49% of the country’s GDP. By comparison, the EU average R&D intensity is 
greater, at 2.24% in 2024, and Nordic and Central European countries approach 3% 
of GDP.

Greek involvement in FP7 collaborative research projects was extensive, particu-
larly in the domains of energy, transport, environment and health. The private sector 
was not heavily involved, while universities and public research organisations made 
good use of their academic networks and know-how to become partners and coor-
dinate projects that led to strong scientific results and helped integrate Greece into 
European research networks.

Greece actively participated in several programme pillars of Horizon 2020, par-
ticularly in Excellent Science and collaborative projects of interest for EU goals. The 
participation in Marie Skłodowska-Curie Actions encouraged mobility and profes-
sional development of researchers internationally. However, despite growth in R&D 
expenditure and employment, Greek participation in the Industrial Leadership com-
ponent was modest compared to that of other EU countries, owing to lower invest-
ments in private sector R&D and a less developed innovation ecosystem, which lim-
ited the capacity to leverage international cooperation for industrial competitiveness.

Greek involvement in Horizon 2020 expanded significantly with 3,587 partici-
pations by Greek organisations in 2,004 approved projects and with €1.093 billion 
funding, which corresponds to approximately 2.52% of the overall funding and and 
ranks Greece 11th among EU member states. Greece also was 9th based on the num-

European Partnerships jointly governed by public authorities and private actors across Mem-
ber States. Work Programmes are also shaped by subject advisory groups and by Programme 
Committees representing all EU member states. Through these channels, stakeholders across 
Europe are project beneficiaries and agenda-setters, helping to ensure that research priorities 
are aligned with social needs, policy objectives and market conditions. 



E. OZOUNI, et al., South-Eastern Europe Journal of Economics, Vol 23 (2025) 69-96	 79

ber of participations, demonstrating the active involvement of its researchers in a 
wide range of topic areas, such as Information and Communication Technologies, 
Health, Demographic Change and Wellbeing and Secure Societies. Involvement was 
spread across higher education institutions, public research centres and private sector 
entities, which points to a mixed public-private landscape in Greece’s R&D within 
EU programmes, with a notably higher contribution by private companies and re-
search institutions to project financing, compared to FP7.

Initial findings from Horizon Europe indicate ongoing structural imbalances in 
Greek research organisations. The engagement of these organisations in mission-
oriented and strategic collaborations varies, but they are competitive in investigator-
driven and collaborative research. The complex structure of Horizon Europe, with its 
goals and collaborations that need strategic planning and co-funding, puts a heavy 
burden on national coordination and on the flexibility of institutions. Over the first 
two years of the programme, 505 separate Greek organisations implemented 829 ap-
proved projects, with a total of 1,716 participations and a total investment of €644.72 
million. Greek institutions were not only participants, but also coordinators in 204 
initiatives, demonstrating their rising capacity to conduct complex, multidisciplinary 
international research collaboration schemes.

Greece holds the 7th position in the EU based on the number of projects and their 
funding, which is considered a relative success within the competitive EU research 
environment. This high performance reflects the wider policy trends and the forging 
of collaborative connections with partners in more than 92 countries, illustrating both 
EU engagement and the international dimension of Greek research. All Greek regions 
with universities, research institutes, corporations and non-profit organisations are 
participating in a wide range of Horizon Europe initiatives. There is a high level of 
participation in sectors such as Digital Technologies, Industry and Space, Climate, 
Energy and Mobility, which account for a large share of authorised projects with 
Greek partners.

Table 4.  Greek participation and Projects’ distribution within EU Framework 
Programmes (FP7, H2020, HORIZON) 

Programme Framework  FP7 H2020 HORIZON TOTAL

Number of Projects 2,511 2,905 2,394 7,810

Percentage % 32.15 37.20 30.65 100
Source: Authors’ analysis and processing of CORDIS data, December 2025.
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Table 5. Total Project Cost and EU Financial Contribution for Projects with Greek 
Participation by EU Framework Programmes

  Project Total Cost EU Contribution EU Contribution as % 
of Total Cost

FP7 13,290,193,374 8,744,060,445 0.66

H2020 19,810,578,591 16,277,397,698 0.82

HORIZON 18,901,708,748 15,015,601,826 0.79
Source: Authors’ analysis and processing of CORDIS data, December 2025.

Participation by framework programme indicates a progressive intensification of 
Greek R&D engagement from FP7 to Horizon 2020, followed by a relative stabilisa-
tion in Horizon Europe. Horizon 2020 represents the peak period of participation. 
Greek Participations by Organisation Type2 and Science Field in FP7 Projects is de-
picted in Figure 3, while in Figure 4 the same depiction goes for H2020 Projects in 
Greece and, in Figure 5, for Horizon Europe Projects in Greece.  

Figure 3. Number of Greek Participations by Organisation Type 
and Science Field in FP7 Projects 

Source: CORDIS data processed by the authors (December 2025).

2. 	 Higher or Secondary Education Establishment (HES), Research Organisation (REC), Private 
for-profit Commercial Organisation (PRC).
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Figure 4. Number of Greek Participations by Organisation Type and Project Sci-
ence Field in H2020 Projects

Source: CORDIS data processed by the authors (December 2025).

Figure 5. Number of Greek Participations by Organisation Type and Project 
Science Field in Horizon Europe Projects

Source: CORDIS data processed by the authors (December 2025).
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In the following Figures 6, 7 and 8 the distribution of EC Financial Contribution 
is portrayed by Organisation Type in FP7, H2020 and Horizon Europe Projects with 
Greek Participation (HES, REC, PRC).

Figure 6. Distribution of EC Financial Contribution by Organisation Type in FP7 
Projects with Greek Participation (HES, REC, PRC) 

Source: CORDIS data processed by the authors (December 2025).
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Figure 7. Distribution of EC Financial Contribution by Organisation Type in H2020 
Projects with Greek Participation (HES, REC, PRC),

Source: CORDIS data processed by the authors (December 2025).

Figure 8. Distribution of EC Financial Contribution by Organisation Type in 
Horizon Europe Projects with Greek Participation (HES, REC, PRC)

Source: CORDIS data processed by the authors (December 2025).

The EC Financial Contribution by Organisation Type and Project Science Field 
in FP7 Projects with Greek Participation along, with those in H2020 and Horizon 
Europe are portrayed in Figures 9, 10 and 11. 
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Figure 9. EC Financial Contribution by Organisation Type and Project Science 
Field in FP7 Projects with Greek Participation

Source: CORDIS data processed by the authors (December 2025).

Figure 10. EC Financial Contribution by Organisation Type and Project Science 
Field in H2020 Projects with Greek Participation,

Source: CORDIS data processed by the authors (December 2025).
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Figure 11. Financial Contribution by Organisation Type and Project Science Field 
in Horizon Europe Projects with Greek Participation

Source: CORDIS data processed by the authors (December 2025).

Table 6 depicts this comparative information in more detail. 

Table 6. EC Contribution by EU Framework Programme (FP7, H2020, Horizon 
Europe) and Organisation Type (HEIs, RECs),

Framework 
Programme

Organisation 
Type

Number of 
Greek

Participations

Contribution 
(euros)

EC Contribution /
Greek Participation 

(euros)

FP7 (2007–2013) HES 1,455 280,596,333 192,849

REC 1,611 380,113,669 235,948

Horizon 2020 
(2014–2020)

HES 1,216 1,128,692,877 928,201

REC 1,353 597,024,921 441,260

Horizon Europe 
(2021–2027)

HES 1,033 420,910,390 407,464

REC 1,014 493,671,114 486,855

Source: CORDIS data processed by the authors (December 2025).
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While the number of participation by Greek Higher Education Institutions (HEIs) 
and Research Organisations (RECs) declines gradually over time, the EC contribu-
tion per participation increases, particularly between FP7 and Horizon 2020. This 
suggests a gradual shift toward participation in larger consortia, accompanied by less 
constrained financial allocations per organisation under Horizon 2020 compared to 
FP7.

Greek HEIs and RECs had the highest number of participations during FP7 (2007-
2013) (3,066) but the lowest average EC contribution per participation (€215,496). 
This reflects a form of highly fragmented engagement, typified by participation in 
a large variety of smaller-scale projects and more limited financial allocations per 
organisation.

In Horizon Europe (2021-2027), the number of participations seems to further 
decrease (2,047), while total EC contribution is rather substantial. As Horizon Eu-
rope is still running, these figures need to be treated as tentative and with caution. As 
such, the trends observed are to be considered indicative, rather than conclusive, at 
this stage. The average EC contribution per participation (€446,791) is lower than in 
Horizon 2020, but still significantly higher than under FP7; this indicates a continu-
ous shift towards more financially expensive kinds of participation. This evolving 
pattern essentially reflects the increasingly more targeted design of the programme 
and, in particular, the shift towards missions, partnerships and large-scale strategic 
initiatives, which often entail fewer participants but higher resource commitments 
per-participant.

Across scientific domains, Greek engagement is the highest in engineering and 
technology, and natural sciences in terms of total participations and coordinating re-
sponsibilities. The concentration of Greek academic and research institutions in this 
area reflects a strong alignment with the EU aims for technological development, 
digitalisation and industrial competitiveness. HEIs seem to be notably engaged as 
actors in these fields, while RECs have a relatively higher tendency to take on coor-
dination duties, especially in engineering and medical and health sciences. This indi-
cates an organisational difference within the Greek research system, with universities 
primarily supplying scientific expertise and human resources, and research centres 
increasingly functioning as organisational hubs capable of handling complicated col-
laborative projects.

However, involvement in the fields of humanities and agricultural sciences is still 
more limited both in absolute terms and compared to other scientific areas.  These 
fields have markedly fewer coordination positions, which shows a lower level of 
convergence between national research agendas and EU funding instruments in these 
areas. However, the existence of both HEIs and RECs as coordinators, even at lower 
levels, indicates existing but underutilized potential for broader engagement as de-
picted in Figure 12.
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Figure 12. Number of Coordinator and Participant Roles by Organisation Type and 
Project Science Field in All three Programming Periods

Source: CORDIS data processed by the authors (December 2025).

3.	 Identifying Untapped Potential for International 
Scientific and Technological Cooperation, 

In 2023, business enterprises accounted for 56.7% of total R&D expenditure in the 
EU, government funding constituted 30.1%, and foreign sources provided 10.9%. 
Higher education contributed a modest 1.3 percent. Over the past decade, govern-
ment funding decreased from 32.9% in 2013 to 30.1% in 2023, with a slight uptick 
observed in 2020. Business enterprise funding peaked at 59.3% in 2018, subsequent-
ly declining by 2.6% by 2023. Funding for higher education rose modestly to 1.5% 
in 2022 but subsequently fell to 1.3% in 2023. Contributions from the non-profit sec-
tor remained stable, whereas funding from international sources rose by 2.3 % from 
2013 to 2023.

In Table 7a and 7b data on R&D funding by sector (2023) are presented along 
with selected data from Business enterprise and Rest of the World sources of funding 
only. 
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Table 7a. Source of R&D Funding by sector and Rest of the World in EU Countries
(2014, 2023)

2023
Business sector  Government

sector
Higher 

education
Private 

non-profit
Rest of the 

World 

EU 56.72 30.06 1.26 1.08 10.88
EA 20 56.89 30.57 1.23 0.78 10.53
Sweden 63.53 22.04 1.3 3.21 9.92
Belgium  60.15 18.19 2.14 0.6 18.92
Austria  52.65 29.01 1.01 0.39 16.94
Finland 56.98 25.96 0.73 1.93 14.4
Germany  62.59 29.76 0 0.34 7.31
Denmark  55.5 27.32   7.96 9.22
Netherlands  58.58 29.13 0.15 2.09 10.05
Slovenia 47.45 27.73 0.65 0.09 24.08
France  54.13 33.09 3.18 1.03 8.57
Estonia 49.5 35.65 0.87 1.34 12.64
Czechia  37.59 29.94 1.34 0.07 31.06
Ireland  44.8 11.81 0.4 0.58 42.41
Portugal 55.49 33.76 2.34 1.04 7.37
Hungary  49.4 30.23 0.4 0.71 19.26
Poland  54.68 31.93 3.51 0.34 9.54
Greece  39.88 41.61 2.52 0.3 15.69
Spain  47.98 38.3 4.05 0.65 9.02
Italy  51.14 36.89 0.81 1.33 9.83
Croatia 45.13 33.36 3.13 0.1 18.28
Slovakia 41.09 33.92 2.01 0.9 22.08
Bulgaria 31.06 26.43 0.39 0.21 41.91
Luxembourg 42.91 49.97 1.13 0.27 5.72
Lithuania  34.51 38.13 3.61 0.36 23.39
Latvia  35.71 36.38 2.58   25.33
Malta  58.87 29.24 0.51 0.76 10.62
Cyprus  36.37 36.16 3.2 3.15 21.12
Romania  55.68 28.41 0.51 0.41 14.99

Note: updated data 3/12/2025, authors’ analysis for EU data
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Table 7b. Change in R&D Funding by sector and Rest of the World  In EU 
Countries

Business 
Sector

2014

Rest of the 
World 

2014

Change in Business 
funding 

2014-2023

Change in 
RoW 

funding 

2014-2023
EU 56.66 8.58 0% 27%
EA 20 57.04 8.32 0% 27%
Sweden 60.96 6.71 4% 48%
Belgium  60.57 13.67 -1% 38%
Austria  48.75 16.61 8% 2%
Finland 60.84 11.54 -6% 25%
Germany  65.44 5.15 -4% 42%
Denmark  59.03 6.7 -6% 38%
Netherlands  55.44 10.67 6% -6%
Slovenia 63.85 8.91 -26% 170%
France  55.07 7.89 -2% 9%
Estonia 42.05 10.34 18% 22%
Czechia  37.6 27.15 0% 14%
Ireland  52.61 18.63 -15% 128%
Portugal 42.27 6.12 31% 20%
Hungary  46.8 16.57 6% 16%
Poland  37.33 13.12 46% -27%
Greece  30.28 13.98 32% 12%
Spain  46.3 7.36 4% 23%
Italy  45.19 9.65 13% 2%
Croatia 42.79 15.5 5% 18%
Slovakia 40.19 17.97 2% 23%
Bulgaria 19.51 48.27 59% -13%
Luxembourg 16.51 32.34 160% -82%
Lithuania  27.47 37.11 26% -37%
Latvia  21.79 51.61 64% -51%
Malta  39.71 23.33 48% -54%
Cyprus  15.77 18.76 131% 13%
Romania  31.02 15.5 79% -3%

Note: updated data 3/12/2025, authors analysis for EU data
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Figures 13 and 14 below show the % change in EU Member States in Business 
R&D Funding and rest of the world for the period 2014-2023. Tables 8a and 8b offer 
the same information. 

Figure 13. Change in Business R&D Funding, EU Member States (2014-2023, 
percentage)

Note: updated data 3/12/2025, authors’ analysis for EU data

Figure 14. Change in R&D Funding from Rest of the World, EU Member States 
(2014-2023, percentage)

 Note: updated data 3/12/2025, authors’ analysis for EU data

The depiction of R&D Funding by sector (business, government, HES, private not 
for profit sector) and Rest of the World in selected non-EU countries (2014, 2023) is 
presented in Tables 8a and 8b below. In Tables 9a and 9b the same depiction concern-
ing Western Balkans accession countries during the same timeframe. 
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Table 8a. Source of  R&D Funding by sector and Rest of the World in Some non- 
EU countries ( 2014, 2023)

2023 Business 
sector

Government 
sector HES

Private 
non-profit 
sector

Rest of 
the World

Switzerland  63.67 26.17 0.71 0.49 8.96

Iceland 41.22 24.43 1.14   33.21

Norway 45.63 42.9 0.57 1.51 9.4

Turkey 52.6 33.11 12.65 0.03 1.61

South Korea 76.05 22.85 0.45 0.32 0.32

United States 69.64 18.87 3.05 2.25 6.2

Japan 77.96 15.94 4.77 0.73 0.6

United Kingdom (2018) 54.8 25.94 0.57 5.02 13.67

Russia (2019) 30.21 66.29 0.79 0.31 2.4

China (except Hong Kong)  79.27 17.07     0.33

Note: (data updated 3/12/2025), * n/a data for the country throughout the entire period

Table 8b. Source of  R&D Funding by sector and Rest of the World in various 
countries non- EU  2014, 2023

Business Sector

2014

Rest of 
the World 

2014

Change in 
Business funding 

2014-2023

Change in RoW 
funding 

2014-2023
Switzerland*         
Iceland 36.92 19.98 12% 66%
Norway 43.14 9.47 6% -1%
Türkiye 48.87 0.83 8% 94%
South Korea 75.68 0.3 0% 7%
United States 61.09 4.47 14% 39%
Japan 75.48 0.52 3% 15%
United Kingdom 
(2018) 46.21 18.68 19% -27%

Russia (2019) 28.16 3.03 7% -21%
China (except 
Hong Kong)  74.6 0.89 6% -63%

Note: (data upd 3/12/2025), * n/a data for the country throughout the entire period
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Table 9a. Source of  R&D Funding by sector and Rest of the World in Western 
Balkans accession EU countries (2014, 2023)

2023 Business sector Government 
sector HES

Private 
non-profit 
sector

Rest of 
the World

Serbia (2023) * 0.89 40.24 28.39 0.16 30.31
North Macedonia 
(2022, 2015) 25.91 46.01 23.83 0.04 4.21

Montenegro 
(2019) 11.79 73.54 5.3 0.07 9.3

Albania **           
Bosnia and Her-
zegovina (2021) 38.67 43.12 9.07 0.39 8.75

Note: (data upd 3/12/2025) * last available data, ** n/a data for the country 
throughout the entire period

Table 9b. Source of  R&D Funding by sector and Rest of the World in Western 
Balkans accession EU countries (2014, 2023)

Business Sector

2014

Rest of the 
World 

2014

Change in Business 
funding 

2014-2023

Change in RoW 
funding 

2014-2023

Serbia (2023) * 7.53 7.81 -88% 288%
North Mace-
donia (2022, 
2015)

16.78 5.24 54% -20%

Montenegro 
(2019) 42.31 22.51 -72% -59%

Albania **         
Bosnia and 
Herzegovina 
(2021)

16.44 53.9 135% -84%

Note: (data upd 3/12/2025) * last available data, ** n/a data for the country 
throughout the entire period

EU Framework Programmes are important for Greek participation, but there is 
still a lot of untapped potential. Opportunities lie in new industries, such as artificial 
intelligence, advanced manufacturing, biotechnology and climate technologies that 
are gaining increasing relevance within the mission-oriented approach of Horizon 
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Europe. However, figures on national R&D expenditure indicate that R&D intensity 
in Greece is only marginally rising and still lags behind EU leading countries and the 
EU average. This points to problems with scaling up in high-tech, capital-intensive 
fields.

Greece’s scientific cooperation schemes are predominantly orientated towards EU 
networks and, just marginally, towards sustainable ties with non-EU nations in geo-
politically critical areas, such as Eastern Mediterranean, North Africa and the Bal-
kans. Regional collaboration has the potential to boost the strategic research impact 
of Greece, especially on sustainable development, climate resilience and innovation. 
Enhanced national coordination structures that align national interests with EU aims 
can reinforce the Greek research system and facilitate participation in complex in-
ternational collaboration schemes. Although R&D expenditure and staff are on an 
upward trend, government R&D expenditure per capita in Greece is still far below 
the EU average, ranking 19th among EU countries. This difference points to the ne-
cessity of establishing supportive national actions for raising the efficiency of the EU 
funding, increasing private sector participation and promoting engagement in inter-
national research networks outside Europe, although a detailed analysis of the scale, 
causes and impact of private sector participation is beyond the scope of this study 
and will be the subject of future research. To overcome these shortcomings, Greece 
has to pursue strategic investments, focused capacity building and policy alignment 
in order to strengthen the competence of Greek institutions in international research 
ecosystems and joint research agenda formulation. To overcome these shortcom-
ings, Greece has to pursue strategic investment, focused capacity building and policy 
alignment in order to strengthen the competence of Greek institutions in international 
research ecosystems and joint research agenda formulation. 

4.	 Conclusions and Policy Implications

The review of the participation of Greece in FP7, Horizon 2020 and Horizon Eu-
rope indicates a clear and continuous pattern. Greece is a successful participant in 
European research projects, particularly via its universities and research institutes. 
However, this high level of engagement has not been matched by comparable lev-
els of domestic innovation, industrial development or strategic influence in the EU 
research system. Since European initiatives increasingly focus on missions, partner-
ships, value chains and market-oriented innovation, nations with stronger innovation 
ecosystems are better positioned to participate and hold leading positions.

Analysis points to a growing need for Greece to adopt a concrete national policy 
for international R&D cooperation. This should also include greater clarity in themat-
ic priorities consistent with EU missions, improved national coordination procedures 
and promotion of private sector participation in international collaborative projects. 
Furthermore, the integration of international R&D co-operation into national devel-
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opment and industrial goals is of great importance, changing the perspective of an 
activity from a source of finance to a strategic requirement. The shift from a par-
ticipation to a strategic positioning paradigm is a must for the elevation of Greece’s 
status in the European and global research ecosystem. The strategy should take use 
of Greece’s scientific capabilities, favorable geopolitical position and respond to new 
governmental goals, thus establishing a comprehensive ecosystem for research and 
innovation. 

This is in line with a major concern raised in the Pissarides Report (2020), i.e. 
that Greece is good at research but less good at turning research into economic and 
technical effect. Since the study was published, a number of policy measures have 
been introduced, and some progress has been made, but there are still major structural 
voids. The policy directions below remain relevant:

1) 	Increased investment in R&D and enhanced integration of research and produc-
tion. The plan to increase total R&D expenditure up to the EU average (about 2% 
of GDP) and to strengthen the link between research and the productive sector 
remains pertinent. Greece’s R&D intensity has risen to 1.49% of the country’s 
GDP in 2023 and 1.54% in 2024. This means clear advancement compared to 
previous levels. However, the distance from the EU average persists, especially in 
the business R&D sector. Our analysis indicates that the involvement of Greece 
in EU initiatives is still dominated by academic institutions with low industrial 
involvement. If private investment does not grow, Greece will be in danger of 
becoming a junior player in innovation-driven enterprises.

2) 	The importance of internationally competitive institutes of advanced technology 
(Pissarides Report, 2020, p. 47). Some targeted investments and infrastructure 
projects have been launched including efforts backed by the Recovery and Re-
silience Facility Agency (RRFA under the Minister of Economy and Finance). 
However, the huge technology hubs with global ramifications are still to be seen. 
Large mission-oriented projects requiring critical mass are increasingly funded by 
Horizon Europe. Greece’s fragmented terrain does not allow for organising such 
activities or leading significant consortia.

3) 	Guaranteed steady long-term support for high quality basic research. Substantial 
financing has been mobilised by the Hellenic Foundation for Research & Innova-
tion (ELIDEK - https://www.elidek.gr) and the Recovery and Resilience Facility 
Agency, including calls of over €58.2 million and funding of €62.5 million for 
279 projects. These measures reinforce the scientific base but are mainly project 
driven. Long-term continuity and scale are constrained, holding back the develop-
ment of breakthrough research that can lead to deep tech innovation.

4) 	Improvement of the mechanisms for transferring knowledge from universities 
and research institutes to industry. Technology Transfer Offices have been created 
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(proposed under Pissarides Report, 2020) within the General Secretariat for Re-
search and Innovation - Ministry of Development. However, these structures have 
not yet yielded substantial commercialisation, patent activity or spin-off creation. 
It is essential that these offices become more effective.

5) 	Promotion of industry-research partnership: Facilitation of collaboration and 
funding between private enterprises and research groups. Administrative and reg-
ulatory hurdles are still important. Partnerships between academia and industry 
are very much in vogue in Horizon Europe. Without the flexibility to co-fund 
research, Greek institutions may still be competitive for academic initiatives but 
less integrated in innovation-driven consortia.

6) 	Boosting venture capital, business angel funding and early-stage finance for in-
novative enterprises. Elevate Greece- https://elevategreece.gov.gr/el/ has created 
fiscal incentives for angel investors. Venture capital support has also extended 
beyond the original EquiFund plan, with the introduction of EquiFund II in 2024 
backed by €200 million. Yet, Greece still does not have a critical mass of medi-
um-sized innovative enterprises that can scale innovations and lead significant 
European initiatives. Funding is still heavily skewed to the early stage with little 
support for development and international expansion. 

7) 	Fostering innovative ecosystems and clusters. Creating innovation hubs for tight 
interaction between research organisations, companies, investors and talented 
people. Technology parks and cluster initiatives are being developed or expanded 
with the backing of national and European funds. Greek engagement in EU initia-
tives is still mostly project-oriented and not ecosystem-oriented. The presence of 
strong domestic clusters could increase knowledge spillovers, industry collabora-
tion and a capacity to engage in significant mission-oriented initiatives.

In conclusion, Greece is no longer a marginal player in European research ini-
tiatives. The greatest difficulty today is not lack of access to finance, but the abil-
ity to translate participation into leadership, innovation and economic effect. Many 
policy measures inspired by the Pissarides Report (2020) have been adopted and have 
achieved measurable benefits, but they have not yet changed the basic structure of the 
innovation system.

This study recommends that future policy should focus less on boosting partici-
pation per se and more on enhancing a domestic environment that permits research 
output to be absorbed, commercialised and scaled. In the absence of such a transfor-
mation, Greece is likely to continue participating successfully in European initiatives 
but from a somewhat peripheral position in the increasingly strategic and innovation-
driven environment of EU research.
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