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Abstract  In this study, the potential enhancement of science, technology, and innovation (STI) collaboration 
between Egypt and the BRICS countries (Brazil, Russia, India, China, South Africa) and new members (Egypt, 
Ethiopia, Iran, Saudi Arabia, UAE) is analyzed by scenario analysis until 2040. It highlights the significance of 
Egypt's recent BRICS membership in 2024 and its alignment with the country’s Vision 2030. The study identifies 
key drivers for STI collaboration, including government policies, economic and investment factors, technological 
capacity, and the private sector’s role. The paper employs a methodology combining literature reviews, expert inputs, 
and scenario writing to develop three future scenarios: strategic partnership (“Green Zone”), full integration 
(“BRICS Harmony”), and limited engagement (“Narrow Path”). These scenarios reflect varying degrees of 
cooperation, driven by economic, political, and technological factors. These scenarios envision varying degrees of 
cooperation based on economic, political, and technological factors, with a focus on creating a sustainable, 
innovation-driven economy in Egypt. The paper emphasizes the importance of building robust international 
partnerships, investing in technology, and developing research infrastructure to enable Egypt to maximize the 
benefits of its BRICS membership and strengthen its role in the global digital economy. Policy recommendations are 
offered to ensure long-term success, including enhancing public-private partnerships, fostering innovation, and 
aligning national policies with BRICS standards. 
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1. Introduction 

Science, technology, and innovation cooperation is the 
primary driver of sustainable development and economic 
growth because we are experiencing a time of rapid 
technological expansion and global economic transition 
[1,2].Countries that foster global collaboration in research, 
technology, and innovation are better positioned to 
address common challenges, create new economic 
opportunities, and harness the benefits of emerging 
technologies [3]. Countries around the world have realized 
that no single country can address pressing issues such as 
climate change, food security, health pandemics, and other 
various challenges. Rather, partnerships that benefit from 

diverse expertise, resources, and perspectives are essential 
to finding transformative solutions. Therefore, most 
countries in the world have moved to form strategic 
alliances to cooperate with each other in various fields [4]. 
One of the most important of these partnerships is the 
BRICS group. 

BRICS is an association comprised of the Federative 
Republic of Brazil, the Russian Federation, the Republic 
of India, the People’s Republic of China, and the Republic 
of South Africa and represents a powerful group of 
growing economies that have changed the face of the 
global economy [5,6]. On January 1, 2024, Egypt 
underwent a momentous change by joining the BRICS 
bloc as a full member, along with Ethiopia, Iran, Saudi 
Arabia, and the United Arab Emirates. This expansion, 
which was first announced at the 15th BRICS Summit in 
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Johannesburg in August 2023 and later reinforced at the 
16th BRICS summit in Kazan, Russia, in October 2024, 
bolsters the standing of BRICS influence in the world [7]. 

Becoming a member of BRICS is consistent with 
Egypt's Vision 2030, which identifies technology 
development, sustainable energy, and industrial 
productivity as objectives to achieve a diversified and 
knowledge-based economy [8]. The BRICS alliance 
consists of members that have differences and 
complementary strengths in multiple fields [9], notably in 
science, technology, and innovation. For instance, China's 
leadership in artificial intelligence and 5G, India's prowess 
in pharmaceuticals and IT, Russia's expertise in aerospace, 
Brazil's innovations in bioenergy [10], South Africa's 
progress in materials science, and energy technology 
contributions from new members such as Iran and the 
UAE provide Egypt with a great opportunity to accelerate 
its STI plan [11].  

Conversely, Egypt's geographic situation better 
positions the BRICS for significant access to substantial 
markets in Africa and in the Arab world, more specifically 
the Middle East and Africa, where it could grow to 2.5 
billion people by 2050 [12]. The Suez Canal, Egypt's key 
economic relevance, is expected to handle 12% of world 
trade in 2024 [12]. Furthermore, its vast population of over 
110 million, with 60% under the age of 30, provides the 
demographic dividend needed to leverage technological 
training, while enterprise might enhance innovation [13]. 
Both with mutual interest in science, technology, and 
innovation, they will emphasise work on the digital 
economy initiatives and technology transfer [14]. 

The GDP trend of the BRICS expansion (BRICS) is an 
important source of same-day economic growth, growing 
from US$16.2 trillion in 2015 to US$30.6 trillion in 2024 
(Figure 1). This dramatic growth has been driven by the 
consumption of large, growing economies in China and 
India, the new supply of the economies of Egypt, Ethiopia, 
Iran, Saudi Arabia, and the United Arab Emirates has 
influenced the economic growth of the BRICS.  In 
comparison, the G7 economies (United States, Canada, 
United Kingdom, Germany, France, Italy, and Japan) have 
displayed steady economic growth moving from US$34 
trillion in 2015 to US$46.3 trillion in 2024, and the 
economics of the European Union rising from US$16 
trillion in 2015 to US$21.3 trillion in 2024 [15], however, 
BRICS have grown at a far faster rate than the G7 or the 
EU. The BRICS countries have shown higher annual GDP 
growth rates compared to the G7, indicating potential for 
future economic dominance. Their growth is supported by 
resource utilization, investments, and the establishment of 
a free trade system within the integration bloc [14,16]. 

For BRICS countries, some of the earliest were the 
Moscow Declaration on STI Cooperation among BRICS 
Nations signed by the Ministers of Science, Technology, 
and Innovations of BRICS and the BRICS STI Action 
Plan too, which were both set forth in 2015 [17,18] . 
Further actions have boosted this cooperation, such as the 
implementation of the BRICS STI Action Plan, the 
establishment of the BRICS Innovation Network (iBRICS 
Network) in Campinas, Brazil, in 2019, and the renewal of 

the BRICS STI Action Plan later [19,20].  

 
Figure 1. GDP Growth (2015-2024) Source: World bank, 2024 

The Kazan Declaration of 2024 showcased the pledge 
to multilateralism alongside an appreciation for the role of 
STI in protecting national interests, development, and 
security. This declaration also recognizes STI cooperation 
amongst the BRICS countries and has also launched several 
initiatives, including the formation of the Space Research 
Union and the Technology Cooperation Initiative. These 
approaches focus on artificial intelligence, renewable 
energy, and space to show the commitment of BRICS 
nations to innovation and sustainable development [7]. 

The current R&D expenditure among BRICS countries 
as a percentage of GDP in 2022 (Figure 2) shows 
significant variation. China, investing 2.41% of its GDP in 
research and development, is notable, although it is just 
below the global average of 2.63. The UAE's 1.3% 
indicates a strategic emphasis on innovation. Brazil 
(1.16%) and Russia (1.09%) have a moderate investment, 
but they sit just above the 1% threshold. Egypt (0.96%), 
South Africa (0.83%), and Iran (0.83%) have similar 
modest expenditures, reflecting potential areas for 
increased growth. India, despite its size and economic 
potential, invests only 0.65% of GDP, suggesting scope 
for greater investment. Saudi Arabia, although ambitious 
in its future targets, currently allocates 0.8% to R&D as 
per the data available, along with Ethiopia, which invests 
the lowest among BRICS Plus members at 0.3% [15]. 
generally, while BRICS countries demonstrate diverse 
commitment levels toward R&D investment, China 
distinctly leads the group, highlighting the country's 
prioritization of innovation-driven growth. 

The BRICS countries play an important role in the 
world economy and global trade and investment and are 
increasing their participation in technology [21,22,23,24]. 
BRICS countries’ recent investments in technology have 
attracted attention, and they have become a part of the 
nations that conduct research around the world. In 
evaluating the BRICS members capabilities to innovate, 
research, and develop technology through performance, 
from examining the correlation between Global 
Innovation Index (GII) 2024 and the GDP of each member 
to examining the congruency of economic power and 
innovation in the BRICS (Figure 3). 
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Figure 2. R&D Expenditure (% of GDP, 2022) Source: World bank, 
2024 

 
Figure 3. GII vs. GDP (2024) Source: [25] 

With a GII Rank of 11 among 133 countries, China 
ranks first in innovation performance due to high levels of 
investment in R&D and a growing higher education sector. 
The recently added BRICS member United Arab Emirates 
(UAE), now ranked 32nd in GII rankings, has made a 
significant leap as a country reliant on oil until recently 
and is investing in technology and infrastructure. With 
respectable GDP standings, India is in a strong position at 
GII Rank 39. Saudi Arabia, at rank 47 has also been 
striving to diversify its economy in renewable energy, 
biotechnology, and advanced research. Brazil (50), while 
relatively strong in their economy compared to others in 
GII ranking at 50. Then Russia at rank 59 has a strong 
scientific research base, even with geopolitical tensions. 
Egypt, Iran, and Ethiopia still face challenges in 
innovation and supporting economical growth, even with 
trying to promote education and the technology sector [25]. 

The future scenarios of BRICS countries have been a 
topic in recent years. The literature on the future scenarios 
of BRICS highlights the importance of strategic planning, 
cooperation, and integration among these emerging 
powers, where the increasing prominence of BRICS 
countries has been explored and proposes a strategic 
future scenario in which an alliance is formed between the 
Southern African Development Community (SADC) and 
the Southern Common Market (MERCOSUR), with South 
Africa and Brazil positioned as pivotal leaders in fostering 

economic and political cooperation, and emphasizes the 
role of regional partnerships in strengthening the global 
influence of emerging economies [26]. Different potential 
future ways for BRICS countries have been explored 
based on levels of political and economic collaboration, 
offering four distinct scenarios that outline their possible 
paths in the international system. The need for strategic 
planning and cooperation among the BRICS members is 
emphasized to maximize their collective impact on the 
global stage [27]. 

The evolution of BRICS and their contribution to a 
more multipolar world order is discussed; the history of 
BRICS, from its inception in 2001 to its current steps 
towards greater institutionalization, is traced. Where the 
BRICS countries are regarded as key players in the reform 
of the global order to better reflect the shifting balance of 
power in the international system [28]. The strategic role 
that BRICS can play in the context of global challenges 
such as climate change and global governance reform has 
been explored. Despite existing limitations, BRICS has 
the potential to improve cooperation and design effective 
multilateral policies that address pressing global issues 
[29]. Moreover, one of the main scenarios for the futures 
of BRICS relates to increased economic integration 
among the member states. The creation of the New 
Development Bank (NDB) as well as the Contingent 
Reserve Arrangement (CRA) both signify this trend with 
loans for development projects and an expression of 
enhanced economic cooperation [30]. However, the 
successfulness of these loans and agreements will rely on 
the BRICS nation’s ability to coordinate and attain shared 
economic policies, as well as cope with internal 
inequalities [31]. The paper considers scenarios for Egypt-
BRICS STI cooperation developing until 2040 through the 
scenario-writing method to discuss the research question: 
How to strengthen STI with Egypt and the BRICS 
countries in the next 15 years, and what are the possible 
implications and pathways? Three scenarios are developed: 
strategic partnership, full integration, and limited 
interaction representing different levels of involvement 
and cooperation between Egypt and the BRICS countries. 
The focus of the paper will be to provide policymakers 
with practical implications for opportunities, barriers, and 
strategy ideas regarding how to strengthen this 
cooperation. 

2. Methodology 

In the methodology applied in this research, the 
development of the exploratory framework was 
undertaken based on an overall review of the literature, 
complemented by a mix of expert opinion. The literature 
selected for review includes academic papers, policy 
documents, and reports concerning Egypt's relations with 
BRICS, as well as STI cooperation in general. This 
literature review established a baseline toward 
understanding the current state and prospects of 
cooperation. Additionally, primary input from academics 
and government experts was sought. Diverse perspectives 
were included in these reviews, and experts varied in their 
views and positions, which reflected global trends and 
region-specific issues. 
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In the second phase, we focused on identifying the 
critical drivers that could either shape or determine the 
trajectory and outcomes of STI cooperation between 
Egypt and the BRICS countries. The drivers were 
developed from the analyses of the first phase of our data 
collection, examining three areas: economic, political, and 
technological factors. Economic factors involved trade 
volumes, investment flows, and availability of funds to 
support STI work (e.g. funding for STI-related projects), 
which are relevant to an understanding of the economic 
position of Egypt and BRICS countries. Political factors 
were based on geopolitical alignments, agreements, 
national policies related to innovation, and the previously 
mentioned level of political commitment to facilitating an 
STI partnership. While technological factors included 
areas such as technological capabilities, R&D 
infrastructure, digital transformation trends, the ability to 
transfer knowledge between cooperating countries, etc. 
The most important key factors were identified based on 
their potential impact on cooperation outcomes, and which 
have a strong influence on Egypt-BRICS cooperation in 
STI over the next decade. 

The final stage involves scenario writing [32], wherein 
the identified key drivers are utilized as inputs to construct 
three plausible future scenarios. The identified key factors 
were used to construct three scenarios that project a 
possible future for Egypt-BRICS cooperation in STI by 
2040. Scenario writing was used as a strategic foresight 
tool to explore a range of plausible outcomes based on 
varying degrees of engagement and interaction. The three 
scenarios were developed: strategic partnership, full 
integration, and limited engagement. Each scenario was 
designed by manipulating key drivers (e.g., increasing or 
decreasing political alignment, economic investment, or 
technological synergy) and anticipating their interaction 
over time. 

3. Current STI Collaboration Between 
Egypt and BRICS Countries 

Cooperation in science, technology, and innovation 
between Egypt and BRICS countries is of one of 
importance to diplomatic and economic relations. Egypt 
has been actively engaged with BRICS countries in 
various fields even before joining BRICS in 2024, and 
there are many areas of cooperation, including renewable 
energy, space technology, artificial intelligence, and 
healthcare innovations [7]. Egypt has signed bilateral and 
multilateral agreements with BRICS countries to enhance 
cooperation in several fields. Through agreements such as 
cooperation between Egypt and Russia, they have 
established a strategic partnership in the energy sector, 
with a particular focus on nuclear energy. 

This partnership is largely motivated by Egypt's need to 
diversify its energy portfolio and Russia's capabilities in 
the field of nuclear energy. The most important contract 
between Egypt and Russia came in 2015 when the 
Egyptian government and Rosatom, Russia's state-owned 
nuclear energy company, signed a deal to partner together. 
Under this deal, Russia will fund 85% of the $25 billion 
Dabaa project through a government loan, while Egypt 
will fund the remaining 15%. Located on the 

Mediterranean coast of Egypt, the facility will consist of 
four VVER-1200 (Water-Water Power Reactor) reactors, 
with a maximum capacity of 4,800 MW [33,34]. Plant 
construction started in 2022 and is due to see the first 
reactor go online in 2030 [35]. Egypt and China have 
developed a close relationship in the field of space 
technology, along with scientific collaboration, with 
China being a significant contributor to the advancement 
of Egypt's space capabilities. One of the major 
achievements in this cooperation was the launch of 
EgyptSat-2 in 2019 and the recently launched MisrSat-2 
in 2023, both of which were planned with Chinese help 
and manufactured in Egypt's very first satellite integration 
center, established with Chinese collaboration [36] 
Beyond space collaboration, China and Egypt are 
engaging in scientific research under various programs, 
including the China-Egypt University of Science and 
Technology, and collaborative research work with 
Academy of Scientific Research and Technology [37] 

Table 1. The collaboration between Egyptian researchers and 
BRICS countries in academic publications 

BRICS 
Country 

Co-authored 
publications 

Co-
authors in 

Egypt 

Cita
tion

s 

Citations 
per 

Publication 

Instit
ution

s 
Saudi 
Arabia 57223 40799 895

598 15.7 159 

China 16344 11793 451
086 27.6 1466 

India 11531 9398 330
538 28.7 1414 

United 
Arab 

Emirates 
6722 6977 188

598 28.1 104 

Russian 
Federation 4388 5923 198

896 45.3 424 

Iran 3321 4511 171
341 51.6 311 

Brazil 2560 5169 156
372 61.1 379 

South 
Africa 2196 3088 122

886 56 124 

Ethiopia 691 1679 841
51 121.8 80 

Source: Scopus, 2025 
 
Egypt has also established strong scientific 

collaboration with India, Brazil, and South Africa in 
research, technology transfer, and innovation, which 
overlaps with broader South-South Cooperation 
mechanisms such as BRICS. R&D cooperation, in line 
with Egypt's aim to build scientific capacity and develop 
technology, covers renewable energy, space technology, 
biotechnology, and agriculture. Egypt cooperates with 
India in biotechnology, pharmaceuticals, and space 
technology. Egypt and the Indian Space Research 
Organization have cooperated in knowledge exchange in 
satellite development and remote sensing applications to 
build Egypt’s space capabilities. Egypt and Brazil have 
cooperated in crop development, water management, and 
biofuel studies. In addition to South Africa, Egypt has 
joined the scientific innovation, space cooperation, and 
renewable energy research as the two countries work 
together under the African Union Science, Technology, 
and Innovation Strategy for Africa and under the Africa 
2063 Strategy [38] to promote innovation in digital 
technology, artificial intelligence, and sustainable 
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environments. Through various cooperation with BRICS 
countries as well as cooperation with new member states, 
Egypt is establishing itself as a regional hub for science 
and innovation, with benefits realized through technology 
transfer, funding collaborative research, and knowledge 
exchange with BRICS countries. 

The partnership between Egyptian researchers and 
researchers in BRICS countries in scholarly publications 
indicates that this is a fluid and shifting relationship. In 
Table (1), the data is summarized showing international 
publications from the SCOPUS database for international 
collaboration published by Egyptian research 
organizations and BRICS countries from 2019-2024. 
Egypt has strong partnerships with Saudi Arabia (57,223), 
China (16,344), and India (11,531) where the number of 
joint publications indicates strong academic and research 
partnerships. Despite the decrease in publications with 
China and India, the citations per publication are higher 
for the publications with China (27.6) and India (28.7) 
indicating that the publications are likely of increased 
academic impact. The number of institutions involved in 
these collaborations varies greatly. For example, China 
and India are significantly more engaged with Egypt, with 
1,466 and 1414 institutions participating in the 
collaboration, compared to 159 from Saudi Arabia, 424 
from the Russian Federation, and 104 from the UAE. This 
disparity suggests that China's and India's academic 
systems are deeply integrated with international research 
networks, whereas smaller countries or those with fewer 
institutions (like the UAE) may be more selective or 
focused on their partnerships. The diverse nature of the 
data can create new opportunities to build on its academic 
collaborations between Egypt and BRICS countries; this 
could involve identifying new areas of joint research 
interest or strengthening institutional networks to 
revitalize these partnerships [39] 

4. Key Drivers of Scenarios  

The drives were selected with the aim of identifying the 
main factors for building scenarios for future of scientific 

and technological cooperation between Egypt and BRICS 
countries, through analyzing the factors affecting 
innovation, research and development, and 
investmentsthat affect the collobration in future. The 
factors were divided into six main groups that reflect the 
critical aspects for enhancing this cooperation. 
Government policies and international cooperation include 
factors related to government support, regulatory 
compatibility, and technological diplomacy, which play a 
major role in determining the extent of countries’ 
openness to scientific partnerships. Economic and 
investment factors include access to funding, private 
sector participation, and foreign direct investment, as 
these factors are pivotal in supporting research projects 
and developing modern technologies. Given the 
importance of enhancing local investments, a special 
category was allocated to the private sector and direct 
investments in Egypt, which include the business 
environment, technology and industrial zones, and 
government-private partnerships, to support Egypt’s 
integration into the innovation and manufacturing system 
of BRICS countries. Geopolitical and social factors are an 
important factor in determining the stability of relations 
between Egypt and BRICS countries, and their impact on 
the continuity of scientific cooperation. On the other hand, 
technological and research factors are major drivers for 
technology transfer, intellectual property protection, and 
the establishment of a joint research infrastructure, which 
facilitates the implementation of joint scientific projects 
between Egypt and BRICS countries. Finally, human and 
educational factors play a pivotal role in enhancing 
knowledge exchange, joint research and development, and 
developing talents capable of supporting innovation 
strategies. This grouping of drivers aims to provide a 
comprehensive analytical framework that helps formulate 
effective future scenarios for enhancing scientific and 
technological cooperation between Egypt and BRICS 
countries, ensuring integration in research and innovation, 
and benefiting from joint economic opportunities. The 
positive and negative trends of the factors have been 
identified as shown in Table 2. 

Table 2. list of key drives of change 

Main Drivers Positive Direction Negative Direction 
1. Government Policies and International Cooperation Drivers 

Government Support Encourages investment in technology and R&D 
through funding and tax incentives. 

Instability or withdrawal of government support can halt projects 
and reduce investments. 

Trade Policies and Tariffs Facilitates trade by removing barriers and promotes 
innovation through technology imports. 

High tariffs may hinder technology transfer and restrict 
international partnerships. 

Public-Private Partnerships 
(PPP) 

Accelerates major projects by leveraging public and 
private sector funding. 

Bureaucratic challenges and unclear contracts may lead to project 
failures. 

Institutional Capacity Enhances government efficiency in supporting 
innovation and entrepreneurship. 

Weak institutional capacity can complicate investment 
procedures and slow down innovation. 

Science & Technology 
Policy Alignment 

Simplifies international cooperation in R&D and 
technology transfer. 

Misalignment may result in duplication of efforts and hinder 
partnerships. 

Tech Diplomacy & 
International Relations 

Strengthens global collaboration in research and 
innovation, opening new markets. 

Political conflicts may impose restrictions on scientific and 
technological exchange. 

2. Economic and Investment Factors 

Economic Investment Enhance infrastructure, production capacity, and job 
creation. 

Insufficient investment may slow down growth and hinder 
innovation. 

Access to Funding Supports the growth of startups and the development 
of new technologies. 

Limited funding may restrict the advancement of technological 
initiatives. 

Private Sector Involvement Encourages entrepreneurship and increases market 
competitiveness. 

Weak private sector participation may lead to excessive 
government dependence and slow technological progress. 

Foreign Direct Investment 
(FDI) 

Introduces foreign capital, knowledge, and 
technology transfer. 

Regulatory instability and political uncertainty may deter foreign 
investors. 
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Main Drivers Positive Direction Negative Direction 
Venture Capital & Startup 

Funding 
Boosts innovation by supporting startups in their 

early stages. 
Lack of venture capital may limit opportunities for breakthrough 

innovations. 

Global Market Demand Expands export opportunities and increases 
investment in manufacturing and technology. A decline in global demand may restrict economic expansion. 

International Research 
Funding 

Strengthens scientific collaboration and fosters 
groundbreaking discoveries. Inadequate funding can hinder long-term research projects. 

3. Private Sector and Direct Investments in Egypt 
Business and Investment 

Environment in Egypt 
Attracts foreign investors and enhances the country's 

economic competitiveness. Bureaucratic obstacles may deter investment inflows. 

Technology and Industrial 
Investment Zones 

Provides specialized hubs for technology and 
advanced industries. 

Poor infrastructure development in these zones may lead to 
inefficiencies. 

PPP Projects in Egypt Stimulates national projects and increases 
productivity. 

Poor management of partnerships may lead to resource 
misallocation. 

Foreign & Local 
Investment Incentives 

Encourages multinational companies to enter the 
Egyptian market. Policy instability may render incentives ineffective. 

Startup & 
Entrepreneurship Funding 

in Egypt 
Supports the local tech sector and fosters innovation. Limited funding opportunities may restrict startup development. 

Technological 
Infrastructure in Egypt 

Enables digital transformation and enhances 
productivity. 

Weak infrastructure may limit the adoption of modern 
technologies. 

4. Geopolitical and Social Factors 

Geopolitical Stability Encourages long-term investments and builds 
market confidence. 

Instability can lead to investor withdrawals and supply chain 
disruptions. 

Cultural and Social 
Attitudes 

Supports innovation in culture and acceptance of 
new technologies. Societal resistance may hinder technological adoption. 

5. Technological and Research Factors 

Innovation Capacity Encourages the development of new technologies 
and increases productivity. 

Weak innovation capabilities may lead to dependence on foreign 
technology. 

Technological 
Infrastructure 

Facilitates digital transformation and improves 
business efficiency. Poor infrastructure may hinder technological development. 

Digitalization and Industry 
4.0 Adoption 

Enhances efficiency and improves the quality of 
products and services. Delayed adoption may result in loss of competitiveness. 

Intellectual Property (IP) 
Protection Encourages innovation and investment in R&D. Weak IP protection may lead to loss of competitive advantages. 

Technology Transfer Accelerates industrial development and fosters 
innovation. 

Weak technology transfer mechanisms may restrict technological 
progress. 

Standardization and 
Technical Protocols 

Enhances system compatibility and facilitates 
international cooperation. Lack of standardization may hinder technological integration. 

Shared Research 
Infrastructure 

Strengthens collaboration between academic and 
industrial institutions. 

Insufficient funding for research infrastructure may slow down 
innovation. 

6. Human Capital and Education Factors 
Education and Talent 

Development 
Improves workforce quality and enhances 

innovation potential. 
Weak education systems may lead to a shortage of essential 

skills. 
Scientific and Academic 

Exchange 
Promotes knowledge transfer and increases global 

collaboration. Restrictions on scientific exchange may hinder R&D progress. 

Joint R&D Programs Accelerates technological advancements through 
collaborative research. Lack of collaboration may slow down technological progress. 

Innovation and 
Entrepreneurship 

Collaboration 

Fosters a strong startup ecosystem and increases 
success rates. 

An unsupportive environment may limit opportunities for new 
ventures. 

Source: Authors 

5. Future Scenarios  

5.1. Egypt’s Strategic Cooperation with 
BRICS Countries  

Four main sectors have been identified that reflect the 
building of effective and sustainable partnerships and the 
driving that determine the paths of scenarios of 
cooperation between Egypt and BRICS countries in 
science, technology and innovation for the year 2040 
Sector 1: Government Policies and International 
Cooperation 

This sector forms the regulatory and legal framework 
governing cooperation between Egypt and BRICS 
countries, where government policies, technological 
diplomacy, and trade agreements play a major role in 
enabling or restricting scientific and technological 

partnerships. Government support is a critical factor that 
can enhance or hinder international cooperation, 
especially regarding funding joint research and 
development between Egypt and BRICS countries. Trade 
policies and tariffs also directly affect the exchange of 
technologies and expertise, as they can facilitate or hinder 
this exchange by imposing restrictions that affect 
innovation and investments. Egypt’s institutional capacity, 
especially the efficiency of its institutions in managing 
international partnerships, also affects the extent of the 
success of cooperation with BRICS countries, as weak 
institutional structures may constitute an obstacle to 
achieving positive and sustainable results. The 
compatibility of science and technology policies is a key 
factor in ensuring the facilitation of cooperation between 
Egypt and BRICS countries, as the harmony of Egyptian 
legislation with BRICS policies contributes to 
strengthening partnerships, while regulatory gaps may 
pose obstacles to such cooperation. Finally, technological 
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diplomacy and international relations play a pivotal role in 
building strong partnerships in the fields of science, 
technology and innovation, as effective diplomacy can 
contribute to signing strategic agreements and 
implementing joint projects that enhance cooperation 
between Egypt and BRICS countries. 
Sector 2: Economy and Technology Investments 

This sector determines how to stimulate investments, 
whether through local or foreign capital, industrial 
partnerships, and R&D funding. Thus, enhancing 
innovation, as economic investment plays a fundamental 
role through government and private sector investments in 
science, technology, and innovation projects, which 
directly affect the expansion of research. Another essential 
factor is having access to finance. The funding available 
for research and innovation projects determines whether a 
quantity of projects will emerge, whether the projects will 
have the potential to grow and continue. The participation 
of private-sector firms is another important component to 
support cooperation, as the success of partnerships relies 
upon the degree in which an Egyptian company will 
cooperate with BRICS investors to collaborate and arrive 
at new innovations and develop technologies. Foreign 
direct investment is also a major driver, as it contributes to 
attracting capital from BRICS countries, which supports 
the transfer of technology and expertise and accelerates 
the process of industrial and technological progress in 
Egypt. In addition, venture capital and startup financing 
are a crucial element in driving entrepreneurship, as 
supporting technology startups contributes to enhancing 
the innovation environment and increasing opportunities 
for cooperation with BRICS countries, while international 
research funding plays a fundamental role in 
implementing major projects, as it determines Egypt’s 
ability to establish effective financing partnerships that 
contribute to developing advanced research projects on a 
large scale. 
Sector 3: Research and Technological Development 

This sector focuses on the ability of Egypt and BRICS 
countries to develop joint research, exchange technology, 
and transfer innovations to enhance sustainable 
development, as the ability to innovate is a key factor that 
reflects the readiness of countries to develop new 
technologies that can accelerate technological progress or 
make them dependent on other countries. Technological 
infrastructure also plays a pivotal role in absorbing 
advanced technology, as this depends on the availability 
of modern research centers and advanced digital networks 
that support the innovation environment. Another 
influential factor is intellectual property protection, as it 
affects productivity and competitiveness, as it can 
encourage research, development, and innovation or 
hinder this process depending on the level of protection 
available. Technology transfer is also a crucial element in 
this sector, as it determines Egypt's ability to absorb and 
adapt modern technologies coming from BRICS countries, 
which directly affects the development of the national 
industry and its competitiveness. Finally, technical 
standards and protocols play a fundamental role in 
enhancing international scientific cooperation, as unifying 
research and development standards contributes to 
facilitating technological integration between Egypt and 

BRICS countries, which contributes to strengthening 
scientific partnership and benefiting from the latest global 
innovations. 
Sector Four: Private Sector and Government-Private 
Partnerships 

This sector is a fundamental pillar in enhancing 
cooperation between Egypt and BRICS countries in the 
fields of research and development, as the success of this 
cooperation depends on the role of Egyptian companies 
and investors in leading science, technology, and 
innovation projects. The participation of the private sector 
plays a pivotal role in supporting startups and large 
companies, as this participation can accelerate the pace of 
cooperation or limit it in the absence of sufficient support. 
Funding startups and entrepreneurship is also a key 
element in providing the necessary capital to support 
innovation, which enhances the development of new 
technological solutions capable of enhancing Egypt's 
global competitiveness. Another important factor is the 
establishment of new investment zones dedicated to 
technology and industry, in addition to allocating free 
zones for technological development, which provides an 
appropriate environment for attracting investments and 
enhancing cooperation. Partnerships between the 
government and the private sector play a fundamental role 
in enabling Egyptian technology companies to enter 
effective partnerships with their counterparts in BRICS 
countries, as the extent of state support for these companies 
directly affects the speed of implementing scientific and 
technological projects, which enhances opportunities for 
innovation and joint growth in advanced sectors. 

5.2. Scenario 1 Strategic Partnership “Green 
Zone” 

In this scenario, Egypt has entered a long-term strategic 
partnership with BRICS countries, leading to broad 
economic and technological integration through the 
signing of comprehensive cooperation agreements in the 
field of research and development and joint investments in 
the fields of advanced technology, renewable energy, 
artificial intelligence, and manufacturing industries with 
Russia, China, and Brazil. The Egyptian government has 
worked closely to enhance cooperation between the 
private sector and academic institutions to promote 
innovation, build local capacities that keep pace with 
global development, transfer technology, and develop 
local industry. In the framework of supporting policies 
and government cooperation, economic and trade policies 
are being aligned between Egypt and BRICS countries to 
remove bureaucratic obstacles to joint investments, 
allowing the smooth flow of capital and technology. 
Agreements have been signed to enable Egypt to benefit 
from the latest technologies in the fields of renewable 
energy, biotechnology, artificial intelligence, and 
biotechnology. Joint programs and research centers were 
also established to develop advanced technologies and 
apply them in various sectors, accompanied by the 
establishment of advanced technology laboratories in 
partnership with Egyptian universities and BRICS 
countries, which contributed to training and qualifying 
local talents on the latest technological innovations. In the 
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field of promoting manufacturing and technology 
industries, joint technological industrial zones were 
developed between Egypt and BRICS countries, creating 
an attractive investment environment for global 
technology companies. Cooperation was also carried out 
in new and renewable energies, especially green hydrogen. 
Egypt has emerged to be a regional center for innovation 
and advanced industries, resulting in more job 
opportunities, sustainable economic growth, and 
strengthening it global positioning in technology while 
presenting in new horizons for Egypt in the digital 
economy and smart manufacturing. 
Mani Future Images of Green Zone Scenario  

•  In 2040 begins, Egypt has emerged as one of the 
most technologically advanced nations in the 
Middle East and North Africa. In the New 
Administrative Capital, the "BRICS Innovation 
Center Tower" stands tall as a fully renewable 
energy-powered smart building, where artificial 
intelligence and robotics research is conducted in 
collaboration between Egyptian scientists and their 
counterparts from India, China, and Russia. Inside 
this center, advanced AI systems are being 
developed for cybersecurity, smart manufacturing, 
and healthcare, positioning Egypt as a leader in 
innovation. 

•  Egypt now hosts several advanced technology 
industrial zones, such as "Egyptian Silicon Valley" 
near the Suez Canal, where tech startups develop 
solutions in the Internet of Things (IoT) and 3D 
printing, exporting software to African and 
European markets. Egyptian smart ports have 
become global logistics hubs, operated by AI 
systems developed by local companies in 
partnership with research institutions from Brazil 
and China. 

•  Egyptian universities have witnessed a boom in 
research and development, regularly producing 
patents in fields like renewable energy and artificial 
intelligence. The "Egypt-BRICS Innovation 
Program" offers scholarships for Egyptian students 
and researchers to study at Russian and Chinese 
universities, fostering knowledge exchange and 
technological advancement. 

An Egyptian startup in the biotechnology sector, in 
partnership with BRICS investors, is developing gene 
therapies, making it one of the first African companies to 
compete in the field of precision medicine. Egypt’s 
economy is no longer reliant solely on traditional sectors 
such as tourism and agriculture but has become a key 
player in the global digital economy. 

5.3. Scenario 2 Full Integration "BRICS 
Harmony" 

"Egypt's intelligent infrastructure is synchronized with 
BRICS cloud platforms for data-driven optimization of 
manufacturing." Egyptian corporations augment globally 
sourced innovation initiatives that elevate the Egyptian 
economy to the level of large industrial economies. 
Economic growth is generated by massive investments 
from the BRICS countries into the technology and 

industrial infrastructure of Egypt. The economic growth of 
Egypt accelerates further because of seeking and 
establishing joint free economic zones that target 
advanced industries, twinned with the possibility of 
specialized industry, such as semiconductor fabrication, 
space technology, and 3D printing, that further cement 
Egypt's role in being an advanced industrial location. This 
economic integration allows Egypt to be a designated 
component of the BRICS industrial production chains and 
open up opportunities for Egypt to be globally competitive. 
This Egypt-BRICS cooperation also includes strategic, 
dynamic, technological cooperation by establishing 
research facilities in conjunction with universities and 
scientific research institutions in the BRICS countries, 
achieving collaborative development of advanced 
technologies that can support modern industries, and the 
launching of academic and research collaborative programs, 
allowing Egyptian researchers to participate in advanced 
initiatives in foreign countries that bridge the technological 
gap between Egypt and major industrial nations.  

The Egyptian digital infrastructure is integrated with 
BRICS systems, which facilitates the rapid exchange of 
data and innovations, accompanied by regulatory and 
structural reforms to align Egyptian economic laws and 
policies with BRICS standards, which facilitates trade and 
scientific cooperation, in addition to adopting smart 
manufacturing strategies that transform Egypt into an 
advanced technological manufacturing base, while 
facilitating the movement of companies and capital 
between Egypt and BRICS countries, which accelerates 
economic and trade expansion, and makes Egypt an 
essential part of the BRICS economic and technological 
system, which enables it to easily access global markets, 
enhance its industrial capabilities, and reduce its 
dependence on technological imports, which consolidates 
its position as an emerging industrial and technological 
power on the international scene. 
Main Future Images of the BRICS Harmony Scenario  

•  By 2040, Egypt has not only become a member of 
BRICS but has also emerged as a key innovation hub 
within the group. Egypt's smart infrastructure system 
is fully integrated with BRICS nations' networks, 
where shared cloud systems analyze big data to 
optimize manufacturing processes and logistics. 

•  In the Ain Sokhna Industrial Tech Zone, Egypt 
operates one of the largest semiconductor 
production plants, in partnership with Chinese, 
Indian, and Russian companies. The facility not 
only produces electronic chips essential for 
smartphones and computers but also serves as a 
major supplier of chips used in electric vehicles 
manufactured within BRICS. 

•  At the BRICS Advanced Technology University in 
Cairo, Egyptian students study alongside their peers 
from South Africa and Brazil, collaborating on 
innovative projects in renewable energy and 
artificial intelligence. Within this university, an 
ambitious project is underway to develop smart 
solar power stations that leverage AI technologies 
to analyze environmental data and enhance 
electricity generation efficiency. 
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5.4. Scenario 3 Limited Engagement "The 
Narrow Path" 

In this scenario, cooperation between Egypt and BRICS 
countries remains limited and confined to trade exchange 
and some small investments in research and development, 
as strategic integration between the two parties is not 
achieved, and Egypt's role remains small instead of being 
a leader in the field of technology and innovation. With 
the continued focus on exporting traditional goods such as 
raw materials and agricultural products without 
developing manufacturing industries, Egypt becomes 
dependent on importing technology instead of producing it 
locally, which limits the opportunities for transitioning to 
an innovation-based economy. Technological investments 
also remain limited with the absence of large investments 
in research and development, which leads to a slowdown 
in the growth of technology industries and the absence of 
major research centers in partnership with BRICS 
countries, which reduces the opportunities for local 
innovation. In addition, the government's role in 
supporting innovation remains limited, with the absence 
of strong incentive policies to encourage research and 
technological cooperation, which leads to continued 
reliance on imported technology, thus increasing 
production costs and the inability to build a strong local 
industrial base. The lack of development in technological 
sectors also prevents Egypt from achieving a qualitative 
leap in its economy, making it unable to compete globally 
in technological and industrial markets. As a result, the 
Egyptian economy remains dependent on traditional 
sectors, which limits the potential for growth and 
development in technological and creative fields and 
weakens its ability to compete in the global economy, 
hindering its chances of transforming into a technology- 
and knowledge-based economy. Collaboration occurs on a 
smaller scale, led by universities, think tanks, and research 
organizations with specific academic interests in areas 
such as environmental sciences, biotechnology, and digital 
technologies. 
Main Future image of the Narrow Path Scenarios 

•  In 2040, Egypt still relies on importing technology 
from BRICS countries rather than producing it 
locally. The opportunities for integration with major 
technological economies have not been fully 
utilized, making Egypt a consumer market for 
Chinese and Indian goods while its industries 
remain limited to traditional sectors. 

•  In the industrial zone of 10th of Ramadan City, 
many factories have shut down due to their inability 
to compete, as Egyptian companies prefer 
importing technological components instead of 
manufacturing them locally.  

•  There are very few cooperation projects between 
Egypt and BRICS countries, and the projects are 
limited to the exchange of researchers and some 
applied projects with limited impact. 

External Complexity and Organizational Readiness: 
A Scenario Planning ApproachExternal variables play a 

key role in scenario planning by creating uncertainty and 
complexity that organizations must ride to be able to take 
effective strategic actions. Amer et al. [40] believe that the 

PESTEL model (Political, Economic, Social, 
Technological, Environmental, and Legal) provides a 
structured approach to considering right external 
influences creating divergent futures. Climate change is a 
particularly significant external driver, and Buurman and 
Babovic [41] illustrate how scenario approaches enable 
water resource managers to adapt strategy-making under 
conditions of deep uncertainty. The COVID-19 pandemic 
also illustrated the benefits of accounting for low-
probability, high-impact external disturbances in scenario 
development, and Aurora Garrido-Moreno et al. [42] note 
that organizations with sophisticated scenario capability 
were better able to weather the crisis. Evidently, Ramirez 
and Wilkinson [43] argue that scenario planning's power 
does not lie in forecasted anticipation of which extrinsic 
factors will arise, but in expanding organizational 
awareness to look beyond weak signals and pre-empt 
against various alternative futures. This is corroborated by 
Schoemaker's [44] proof that scenario-driven strategic 
planning significantly enhances organizational resilience 
amidst chaotic external environments. 

6. Policy Recommendations 

By implementing these policy recommendations, Egypt 
can move away from pessimistic scenarios and create an 
enabling environment that ensures long-term success and 
sustainability. These policies should focus on promoting 
deeper integration with BRICS countries, fostering 
domestic innovation, and ensuring sustainable economic 
growth. Below are some policy recommendations that 
Egypt can make to ensure success in the "green zone" or 
"BRICS Harmony" scenarios while avoiding the 
stagnation and limited participation seen in the "narrow 
path" scenario: 

•  Increase funding for public-private research and 
development partnerships and partner with private 
companies in BRICS countries 

•  Establish joint industrial zones with BRICS 
countries (e.g., "Egyptian Silicon Valley"). 

•  Develop specialized technology zones for 
renewable energy and artificial intelligence research. 

•  Expand scholarships and exchange programs with 
Egyptian universities and BRICS universities. 

•  Encourage cooperation with BRICS companies to 
train local talent. 

•  Establish dedicated research programs in 
partnership with BRICS countries. 

•  Encourage technology transfer and joint 
investments. 

•  Establish regulatory frameworks to encourage joint 
investments and technology transfer between 
BRICS countries 

•  Build stronger trade and economic relations with 
BRICS: 

•  Strengthen trade relations, with a focus on high-
value goods and technology products. 

•  Promote joint ventures in semiconductor production, 
artificial intelligence, and renewable energy. 

•  Align national policies with BRICS standards: 
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•  Align economic and regulatory policies with 
BRICS standards for trade and cooperation. 

•  Reform national policies to enhance ease of doing 
business and attract BRICS investments. 

•  Alignment of Egyptian regulations with BRICS 
norms. 

•  Set up bilateral semiconductor factories (e.g., Ain 
Sokhna Tech Zone). 

•  Create a BRICS-Egypt STI Task Force. 

7. Conclusion  

Egypt's membership in BRICS coming in January 2024 
stands as a significant opportunity to enhance its 
capability in science, technology, and innovation (STI) 
through collaboration with some of the world fastest-
growing economies. The trajectories of STI cooperation 
between Egypt and BRICS up to 2040 depend 
significantly on the role played by a threshold number of 
factors, comprising government policies, the economy in 
terms of funding and investment, technological 
infrastructure, and human capital building and migration. 
We show two promising trajectories/paths-"Green Zone" 
and "BRICS Harmony"- illustrate Egypt can return to 
being an innovation hub in the region, leveraging the 
expertise of BRICS to enhance its economy in terms of 
competing globally in AI, renewable energy, and 
advanced manufacturing. The "Narrow Path" scenario 
presents a scenario of stagnation if the country is unable to 
deepen its integration, instead remaining reliant upon 
traditional sectors and imports of technology. Existing 
joint projects in high-impact scholarly publications, the 
Dabaa nuclear plant with Russia, and most recently 
MisrSat-2 with China demonstrate existing collaborations 
and partnerships that provide a strong foundation for 
moving forward with new partnerships and projects with 
BRICS. The more ambitious narratives will require Egypt 
to adopt policies that prioritize government reform 
regarding organizational innovation processes and 
adequate investment in research and development (R&D) 
and to engage the private sector through partnerships 
aligned with BRICS principles. These recommendations 
will contribute to creating a narrative where Egypt is no 
longer simply a consumer but rather an integral 
contributor to the BRICS STI ecosystem that counts Egypt 
as an important contributor to economic and sustainable 
development, leveraging its STI capacity in an 
increasingly multipolar world. 
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