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Digital Twin (DT) technology has emerged as a revolutionary concept that
bridges the physical and digital worlds. Digital Twins are virtual replicas of
physical entities that enable real-time monitoring, simulation, and
optimization, bridging the physical and digital worlds. 

This technology transforms industries by enhancing decision-making and
operational efficiency. 

The EUDiTi project explores the implementation and impact of digital twins
across Europe, with insights gathered from partner countries: Malta, Belgium,
Greece, Poland, and Romania. 

Our report emphasises the experiences and insights of all partner countries to
highlight the benefits, challenges, and future expectations of this innovative
and transformative technology.

Introduction
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A digital twin is a virtual representation of a physical object, system, or process
that exists in the real world. This digital replica is created using real-time data
and advanced modeling techniques, allowing it to mirror the state, behavior,
and lifecycle of its physical counterpart. 

Digital twins enable continuous monitoring, simulation, and optimization,
facilitating better decision-making and predictive maintenance. 

Digital Twins are:

Physical Entity: The physical entity is the real-world object, system, or
process being represented. This could be anything from a machine or a
factory production line to a human organ or an entire city.

Digital Replica: The digital replica is the virtual model that accurately
mirrors the physical entity. It is built using data from various sources,
including sensors, CAD models, and historical records. This replica can
range from simple 3D models to highly complex simulations.

Data Connection: The link between the physical entity and its digital
replica is maintained through continuous data exchange. Sensors and IoT
devices collect real-time data from the physical entity, which is then
transmitted to the digital twin. This data connection ensures that the
digital twin remains up-to-date and accurately reflects the current state of
the physical entity.

Analytics and Simulation: Digital twins leverage advanced analytics and
simulation techniques to process and interpret the data received. Machine
learning algorithms and predictive analytics can identify patterns, forecast
future states, and provide actionable insights.

Definition of Digital Twins 
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Malta

DIGITAL TWINS USAGE

Digital Twins Evolution and Usage

Digital Twins Evolution

In Malta, digital twin technology has been embraced as part of the
country’s broader digital transformation strategy. The initial focus was on
enhancing digital infrastructure and integrating digital twins in urban
development and energy management.

ENVIRONMENT:
Digital twins are used to simulate urban environments, helping in
planning sustainable cities and improving infrastructure
management​.

ENERGY MANAGEMENT: 
Malta uses digital twins to optimize energy distribution and monitor
renewable energy systems, supporting the country’s commitment
to sustainability​​.
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Belgium

DIGITAL TWINS USAGE

Digital Twins Evolution

Belgium’s adoption of digital twins began in the manufacturing sector,
with early implementations focusing on optimizing production lines and
improving product quality. The country’s advanced technological
infrastructure has facilitated the widespread adoption of digital twins
across multiple sectors​.

MANUFACTURING: 
Digital twins enhance predictive maintenance and improve the
efficiency of manufacturing processes, contributing to cost savings
and increased competitiveness​​.

HEALTHCARE: 
The use of digital twins in personalized medicine and patient
monitoring is gaining traction, with significant investments in
research and development​.
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Greece

DIGITAL TWINS USAGE

Digital Twins Evolution

In Greece, digital twin technology has gained a rise in recent years, driven
by government initiatives to modernize infrastructure and promote digital
innovation. The focus has been on integrating digital twins in sectors such
as energy, transportation, and agriculture​​.

ENERGY SECTOR: 
Digital twins are used to monitor and optimize the performance of
power plants and energy grids, ensuring a stable energy supply​.

TRANSPORTATION: 
Greece is exploring the use of digital twins for traffic management
and infrastructure maintenance, aiming to improve urban mobility​​.
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Poland

DIGITAL TWINS USAGE

Digital Twins Evolution

Poland’s journey with digital twins began with the integration of digital
modeling and simulation technologies in the automotive and
manufacturing industries. Their focus is on smart city initiatives and energy
management​​.

AUTOMOTIVE INDUSTRY: 
Digital twins are used for vehicle design, testing, and predictive
maintenance, enhancing product quality and reliability​​.

SMART CITIES: 
Polish cities use digital twins to increase urban planning, traffic flow,
and manage infrastructure efficiently​​.
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Romania

DIGITAL TWINS USAGE

Digital Twins Evolution

Romania has seen a gradual integration of digital twin technology, initially
focused on digital modeling in manufacturing and automotive industries
during the 2000s. The integration of IoT and big data analytics in the 2010s
facilitated the development of dynamic digital twin models, with
application to smart cities and energy sectors​.

MANUFACTURING: 
Digital twins improve product processes, product designs, and
increase maintenance plans, leading to reduced downtime and
productivity​.

SMART CITIES: 
Digital twins are used to enhance urban planning, traffic
management, and energy efficiency in cities like Bucharest and
Cluj-Napoca​​.
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Digital Twins in Industry Sector
Manufacturing

Belgium’s industrial sector benefits from digital twins in the chemical manufacturing
industry. Solvay, a global chemicals company, has implemented digital twins to
optimize their chemical processing plants. By creating virtual models of their
production systems, Solvay can monitor and control chemical reactions in real time,
improving safety and efficiency. This innovation has resulted in a 25% improvement in
production and a significant decrease in operational risks.

Greece uses DT in the shipbuilding industry. The Hellenic Shipyards in Skaramangas
uses digital twin technology to improve the design and manufacturing of naval
vessels. By using digital twins, they simulate the entire lifecycle of a ship, from design
to construction and its maintenance. This approach has enhanced precision in
manufacturing, reduced the errors during assembly, and shortened project timelines.
As a result, the shipyards have increased the percentage of orders from the available
stock without any lost sales and improved customer satisfaction.

Romania’s car sector has also adopted digital twins. Dacia, a major Romanian car
manufacturer, uses digital twin technology in its vehicle production processes. By
simulating different production plans and testing them virtually, Dacia has improved
its car assembly line efficiency. This technology has led to a reduction in production
time by 18% and has enabled faster adaptation to market demands.

Malta uses DT in the manufacturing sector. A prominent example is the local
electronics manufacturer, MME Ltd., which adopted digital twin technology to
increase its production line. By creating digital replicas of their manufacturing
processes, MME Ltd. achieved real-time monitoring and simulation of production
plans. This allowed them to identify the traffic jams, optimize its function, and reduce
downtime. The implementation of digital twins led to a 20% increase in production
efficiency and a 15% reduction in operational costs.

Poland uses DT to enhance manufacturing precision. PZL Mielec, a leading aerospace
company, uses digital twin technology in the production of aircraft components. By
using virtual simulations to predict the components’ performance, PZL Mielec has
achieved a 30% reduction in material waste and improved overall product quality. This
advancement has also allowed them to meet more rigid rules standards and
customer expectations.
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Healthcare

Belgium is a leader in integrating DT into healthcare research. The KU Leuven
University uses digital twin technology to model human physiological systems for
drug development. By simulating how new drugs interact with virtual
representations of the human body, researchers can identify potential side effects
and efficacy more efficiently. This approach has accelerated the development of new
treatments and reduced the time required for clinical trials.

Greece uses DT in cancer treatment. The Thessaloniki-based research institution,
Hellenic Pasteur Institute, uses digital twin technology to model the progression of
cancer. This allows researchers to predict how tumors respond to different
treatments, leading to more personalized and effective therapies. The application of
digital twins in medicine has resulted in a 15% increase in the success rate of
personalized treatment plans.

Romania uses DT in the field of surgical planning. The Elias University Hospital from
Bucharest uses digital twin technology to create accurate 3D models of patients’
organs and tissues. Surgeons use these to plan complex procedures, which have
significantly reduced the number of complications and improved patients health
results.

Malta uses DT in personalized medicine. The Mater Dei Hospital in Valletta has
integrated digital twins for pre-surgical planning. By creating virtual replicas of
patients’ anatomy, surgeons may practice complex procedures and tailor their
approaches to patients’ needs. This has led to improved surgical results and a
reduction in patients’ recovery period.

Poland uses DT in medicine. The Wroclaw Medical University employs digital twin
technology to create virtual models of patients under rehabilitation. These models
help therapists design customized exercise programs and track progress in real time.
The use of digital twins has led to a 20% improvement in recovery times and
increased patient satisfaction.
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Energy

In Belgium, digital twins increase energy sustainability through smart grid
management. Elia, the Belgian transmission system operator, uses digital twin
technology to create virtual models of the national electricity grid. These models help
manage energy distribution, integrate renewable sources, and prevent outages.  

In Greece, DT plays a crucial role in renewable energy management. The Public
Power Corporation (PPC) uses digital twins to optimize the performance of wind and
solar farms. By analyzing virtual models of these energy systems, PPC increases
energy production efficiency and better integrates renewable sources into the
national grid. This has resulted in a 15% increase in renewable energy contributions to
the grid.

Romania uses DT to improve energy efficiency in its thermal power plants. The
Romanian energy company, Transelectrica, has adopted digital twin technology to
monitor and optimize the performance of their plants. By simulating different
operational scenarios, they have identified ways to reduce fuel consumption and
emissions, leading to a 12% improvement in plant efficiency. 

In Malta, DT transforms energy distribution. The Malta Energy Authority has
implemented digital twins to optimize the management of the island’s energy grid.
By creating real-time simulations of the grid, they can predict fluctuations and
potential failures. This leads to a 10% reduction in energy losses. 

In Poland, DT are used in the management of coal-fired power plants. The state-
owned energy company, PGE, employs digital twin technology to monitor and
optimize plant operations. By analysing virtual replicas of their plants, PGE can predict
maintenance needs and optimize fuel usage. This has resulted in a 20% reduction in
operational costs and improved environmental compliance.
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Transportation 

In Belgium, Brussels Transport Company (STIB) uses DT to optimize bus and tram
routes. By analysing virtual models of transportation networks, they improve the
buses/trams scheduling and routes. This has resulted in a 12% increase in public
transportation efficiency and enhanced commuter satisfaction. 

In Greece, DT improve transportation infrastructure. The Athens Metropolitan
Transport Authority uses digital twin technology to manage and optimize the city’s
metro system. By simulating different scenarios, they can predict and address
potential issues before they arise. 

In Romania, DT enhances road safety and traffic management. Bucharest City Hall
employs digital twin technology to monitor and analyze traffic in real time. Thus, they
can implement targeted interventions to reduce congestion and improve road
safety. This has resulted in a 10% decrease in traffic accidents and smoother traffic
flow in the last few years. 

In Malta, DT enhance traffic. The Malta Transport Authority has implemented such a
technology to manage traffic flow and optimize public transportation. By creating
virtual models of traffic infrastructure, they can predict congestion and implement
effective traffic management strategies. This has resulted in a 15% reduction in travel
times and improved public transport efficiency. 

In Poland, Warsaw City Hall especially, uses DT to monitor the traffic signals and
public transportation systems. By simulating different traffic scenarios, they improve
traffic flow and reduce congestion. This has resulted in a 15% reduction in a better
public transport coordination.
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Aerospace

In Belgium, the Belgian aerospace company, SABCA, uses DT to create virtual models
of aircraft throughout their operational life. These models help in monitoring
performance, predicting maintenance needs, and planning upgrades. The use of
digital twins has led to a 20% increase in maintenance efficiency and a reduction in
operational costs. 

In Greece, the Hellenic Aerospace Industry uses DT to create detailed simulations of
new aircraft designs. These virtual models help engineers test aerodynamic
performance and structural integrity before physical prototypes are built. 

In Romania, the Romanian Air Traffic Services Administration (ROMATSA) uses DT to
monitor the condition of aircrafts in real time. By analysing virtual models of aircraft
systems, the engineers can spot and fix problems before they disrupt flights. 

Malta, uses DT in the aerospace industry to enhance aircraft maintenance. The Malta
International Airport collaborates with local aerospace firms that implement digital
twin technology for monitoring aircraft components. The engineers create virtual
models of aircraft systems to help them predict maintenance needs and prevent
potential failures, improving safety and reducing downtime. 

In Poland, the Warsaw-based aerospace firm, PZL Warsaw, employs DT technology to
simulate flight dynamics and to establish how an aircraft's structure responds during
flight. This technology enables engineers to test various design configurations and
optimize performance before manufacturing. The application of digital twins has
improved the accuracy of simulations and reduced the time required for design
validation.
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Government Policies:

S i m i l a r i t i e s :  

Digital Twins Country Comparisons

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

This analysis helped us understand how Malta, Greece, Romania, Belgium, and Poland
use digital twins in various industries. We took into consideration factors such as
government policies, industry sector, and technological infrastructure to understand
the similarities and differences of the partner countries.

All partner countries face similarities and differences in their journey toward
technological advancement, which shapes their unique strategies for adopting and
integrating digital innovations as follows:
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Industry Sector:
Similarities in Automotive Sector:

In Malta, Greece, Romania, Belgium, and Poland, the automotive sector is
increasingly adopting digital twins to enhance design processes, optimize
manufacturing, and improve car performance. Digital twins are used to
create virtual models of vehicles for simulation and testing, leading to
innovations in autonomous driving, and electric vehicles.
Across all partner countries, there is a strong emphasis on improving
efficiency and sustainability within the automotive industry. Digital twins
are used to optimize production lines, reduce waste, and enhance energy
efficiency in vehicle design and manufacturing processes. The automotive
sectors in all partner countries integrate digital twins to meet strict
environmental regulations and market demands for greener technologies.

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

Differences in Automotive Sector:
•  Belgium and Poland have more advanced and widespread adoption of
digital twins in the automotive sector compared to Malta, Romania, and
Greece. Belgium, with its strong automotive manufacturing base, and
Poland, with its growing automotive industry, have integrated digital twins
more extensively into their operations. Malta, Romania, and Greece are still
in the early stages of digital twin adoption in automotive manufacturing.
• Belgium and Poland benefit from higher levels of investment in
automotive innovation that represents advanced applications and a faster
pace of adoption. Malta, Romania, and Greece face financial constraints that
may slow down the implementation of digital twins in the automotive
sector.
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Similarities in Aerospace Sector:
The aerospace industry in Malta, Greece, Romania, Belgium, and Poland
supports digital twins for advanced simulation and testing. Digital twins
enable the modeling of aircraft systems and components, allowing for
rigorous testing and optimization before physical prototypes are built. This
reduces development time and costs while enhancing safety and
performance.
Digital twins are used to monitor and maintain aircraft systems throughout
their lifecycle in all partner countries. By creating real-time virtual models of
aircraft, maintenance teams can predict and address potential issues before
they arise, leading to improved operational efficiency and a reduced
production time.

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

Differences in Aerospace Sector:
Belgium has a more mature aerospace sector compared to Malta,
Greece, and Romania. The advanced aerospace industry in Belgium has
fully integrated digital twins into its design, simulation, and
maintenance processes. In contrast, Malta, Greece, and Romania are still
developing their aerospace capabilities and are in varying stages of
adopting digital twin technologies.
Poland has a strong focus on aerospace research and development, with
significant investments in digital twin technologies for aircraft design
and maintenance. Greece and Romania are making progress but may
not yet match Poland’s level.
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Similarities in Healthcare Sector:
In Malta, Greece, Romania, Belgium, and Poland, digital twins are used in
personalized medicine. Virtual models of patients’ physiological systems are
created to simulate treatment results, medical interventions, and predict
disease progression. This approach improves patient results and enables
more effective and individualized healthcare solutions.
Digital twins are used for surgical planning and training across these
countries. By creating detailed virtual models of patients’ anatomy,
surgeons can practice and plan the surgical procedures more effectively.
This not only enhances surgical precision but also provides valuable training
tools for all medical professionals.

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

Differences in Healthcare Sector:
Belgium and Poland have advanced integration of digital twins in
healthcare, supported by great healthcare systems and substantial
investment in medical technology. In contrast, Malta, Greece, and
Romania are at different stages of adopting digital twins in healthcare,
with varying levels of integration and technological infrastructure.
Belgium and Poland have better access to funding and infrastructure for
healthcare innovation, including digital twin technologies. Malta, Greece,
and Romania face challenges related to funding and infrastructure,
which may impact the pace and scale of digital twin adoption in
healthcare.
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Technological Infrastructure:
Similarities:

All five countries are committed to enhancing their digital infrastructure
and investing in digital transformation initiatives. Each country recognizes
the importance of technology in driving economic growth and
competitiveness, leading to national strategies focused on fostering
innovation.
Projects aimed at improving digital infrastructure, promoting research and
development, and increasing digital skills are commonly funded by the EU,
providing a shared framework for technological progress.
Across these countries, there is a shared focus on integrating emerging
technologies such as AI, IoT, and 5G into various sectors. These technologies
strongly support industry-specific innovations.

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

Differences:
Belgium and Poland benefit from higher levels of public and private
investment in technology with high tech ecosystems and support advanced
research and development activities. They also use digital twin technologies
in sectors like healthcare, manufacturing, and aerospace, leveraging
advanced analytics and AI to drive innovation.
Greece and Malta make progress, they face challenges in attracting large-
scale foreign investment, which can limit the pace of technological
advancement and infrastructure development. They use digital twin in
sectors like tourism, agriculture, and energy, with a growing emphasis on
digital innovation and entrepreneurship.
Romania attracts increasing investment in technology, particularly in IT and
software development.
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Digital Twins Recommendations

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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This chapter provides strategic recommendations for stakeholders in Malta, Greece, Romania,
Belgium, and Poland to overcome challenges and maximize the benefits of digital twins. We took
into consideration policy recommendations, industry best practices, and collaboration
opportunities tailored to each partner country. Strategic recommendations for Malta, Greece,
Romania, Belgium, and Poland focus on addressing regulatory issues, overcoming financial
barriers, and tackling cultural resistance. Policy recommendations focus on funding to support
projects, while the best industry practices focus on starting small and providing training. 

Malta
Policy Recommendations:

The Maltese government should think about financial help to companies
that invest in digital twin technologies. This could reduce the financial
burden and encourage more businesses to adopt these innovations.

More funding for research and development in digital twins may foster
innovation and support local companies and overcome financial barriers.

Industry Best Practices:

Companies should start with pilot projects to demonstrate the value of
digital twins before full-scale implementation. This approach allows
businesses to assess the technology’s impact and refine their strategies
based on initial results.
Investment in training programs for employees will ensure that businesses
have the necessary skills and knowledge to implement and manage digital
twins effectively.

Collaboration Opportunities:

Collaboration with local universities and research institutions can provide
access to research and expertise.

Form industry networks focused on digital twin technologies that can
facilitate knowledge sharing and collaboration among Maltese companies,
enhancing their collective competences.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Greece
Policy Recommendations:

The Greek government should make rules more flexible and adaptable to
the environment.

Introducing specific support measures for SMEs, such as low-interest loans
or grants for digital twin projects, can help smaller companies overcome
financial barriers and invest in advanced technologies.

Industry Best Practices:

Businesses should focus on integrating digital twins with existing systems
and processes to maximize their benefits as this ensures a smoother
transition and helps in achieving tangible results quickly.

DT implementation creates consistent and reliable digital twin applications.

Collaboration Opportunities:

Using EU funding programs for digital innovation provide additional
resources and support for Greek companies. 

Projects and research initiatives between Greek industries and education
institutions can lead to the creation of new applications and innovations.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Romania
Policy Recommendations:

The Romanian government should create a more supportive regulatory
environment.

Government initiatives to enhance internet connectivity and data
processing capabilities are essential.

Industry Best Practices:

Companies should adopt digital twin solutions that can grow with their
needs. 

Companies from different industries can share best practices and learn from
each other’s experiences with digital twins.

Collaboration Opportunities:

Collaboration between the Romanian government and private sector can
lead to successful projects and innovations.

Establishing regional innovation hubs can serve as centers for research,
development, and collaboration.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Belgium
Policy Recommendations:

Specific support for digital twin projects can help businesses adopt and
scale these technologies.

Use clear guidelines and regulations for digital twin technologies can h can
reduce uncertainty and facilitate faster DT integration.

Industry Best Practices:

Companies should integrate digital twins with advanced analytics and
artificial intelligence to maximize their potential and enhance decision-
making processes.

Businesses should focus on demonstrating the return on investment (ROI)
from digital twin technologies. 

Collaboration Opportunities:

Collaboration on pan-European initiatives can drive innovation and
technology development.

Joint research projects can lead to valuable innovations.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Poland
Policy Recommendations:

The Polish government should support both large enterprises and SMEs to
facilitate broader innovation.

Creating a clear regulatory framework that addresses data privacy, security,
and industry-specific requirements is essential.

Industry Best Practices:

Polish companies should consider incremental implementation of digital
twins, starting with smaller projects and gradually scaling up. 

Training and development for employees is crucial for successful digital twin
integration. 

Collaboration Opportunities:

All industry associations can provide resources, best practices, and
networking opportunities to develop DT.

Collaboration with research institutions and other companies can lead to
the development of advanced digital twin applications.



The Future of Digital Twins

Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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This chapter explores the future of digital twins in Malta, Greece, Romania, Belgium, and Poland.
We focus on technologies that could increase the use of digital twins, predict potential new
sectors for their application, and consider global trends that might influence their integration and
evolution in Europe. AI, DT, and 5G will increase digital twin capabilities, while expansion into new
sectors such as tourism, agriculture, and healthcare offers significant opportunities and become
global trends.

Malta
Technological Advances:

The integration of AI and machine learning with digital twins is expected to
revolutionize industries by providing more accurate predictions, automated
decision-making, and optimize processes in real-time.

The 5G networks improve the performance of digital twins by enabling
faster data transmission and real-time communication. 

Expansion to New Sectors:

Digital twins could be applied to enhance visitor experiences and optimize
resource management in hotels, tourist attractions, and improve
operational efficiency and customer satisfaction.

Digital twins can be used to model urban infrastructure, optimize traffic
management, and improve public services.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Greece
Technological Advances:

AI will significantly increase the use of digital twins in Greece by improving
accuracy in forecasting and decision-making. 

Advances in IoT and sensor technology will improve the data collection
capabilities of digital twins. 

Expansion to New Sectors:

Digital twins have the potential to transform Greek agriculture by providing
detailed simulations of crop growth, soil conditions, and resource
management. This can lead to more efficient farming practices and
improved yields.

Greece's rich cultural heritage can benefit from digital twins in the
preservation and restoration of historical sites. Virtual models can aid in the
management and conservation of archaeological sites and monuments.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.

27

Romania
Technological Advances:

Integration of AI with digital twins will drive more sophisticated simulations,
with added value in the automotive and healthcare sectors.

The development of 5G networks enhances the performance of digital twins
by enabling high-speed data transfer and real-time interaction. 

Expansion to New Sectors:

Digital twins in construction and real estate sectors provide detailed virtual
models of buildings and infrastructure. 

The retail sector can also benefit from digital twins by optimizing supply
chains, and better increase customer experiences through virtual
simulations and interactions.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Belgium
Technological Advances:

The integration of AI with digital twins is valuable in sectors like chemical
manufacturing and aerospace.

It supports efficient digital twin applications in various industries.

Expansion to New Sectors:

Virtual simulations of patient conditions improve treatment results and
patient care.

Virtual models can simulate energy grids and optimize resource distribution
for a greater efficiency.



Similarities: All five countries have government policies and strategies that
aim at promoting digital transformation and advanced technologies. These
include national digital strategies and EU-funded programs.
Differences: Belgium, Poland, and Greece have more established,
comprehensive policies and funding mechanisms for digital innovation.
Malta and Romania are also supportive but have fewer resources and a less
widespread policy implementation.
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Poland
Technological Advances:

The application of AI provides more accurate simulations and results in
sectors like aerospace and energy.

This technology will improve the data collection and monitoring capabilities
of digital twins, creating more precise and dynamic virtual models for
various industries in Poland.

Expansion to New Sectors:

Transport and logistics sectors are much more improved. Virtual models can
increase their operational efficiency and reduce costs.

Digital twins can be applied to manage public services and infrastructure in
Poland, including utilities, transportation systems, and urban planning. 



Conclusion
Digital twins represent a transformative technology with the potential to revolutionize
various sectors across Europe. By bridging the physical and digital worlds, they enable
real-time simulation, analysis, and control, driving operational efficiency and
innovation. As Europe continues to invest in digital transformation, the adoption of
digital twin technology will play a crucial role in enhancing industrial and
technological capabilities​. Digital twins’ underlying technology is expected to become
more and more integrated with other technologies still under development, like
artificial intelligence, machine learning, and augmented reality as their growth
continues.

Malta, Belgium, Greece, Poland, and Romania are all on unique journeys toward
enhancing their technological capabilities and embracing digital innovation. Despite
facing different challenges and opportunities, these countries share a common goal of
leveraging technology to drive economic growth, improve efficiency, and enhance the
quality of life for their citizens.

All five countries have demonstrated a strong commitment to digital transformation,
recognizing the critical role that technology plays in shaping their future. This
commitment is reflected in national strategies and initiatives aimed at improving
digital infrastructure, fostering innovation, and enhancing digital literacy. 
The focus on integrating emerging technologies such as AI, IoT, and digital twins is
prevalent across these countries. These technologies are seen as essential tools for
enhancing competitiveness and enabling industry-specific innovations that can drive
progress in key sectors.

EU funding and initiatives have been instrumental in supporting technological
advancements in these countries. This shared support framework helps address
infrastructure gaps, promotes research and development, and encourages cross-
border collaboration.

Malta, Belgium, Greece, Poland, and Romania navigate their unique paths toward
digital transformation. By building on their strengths, addressing challenges, and
fostering collaboration, they can ensure continued progress and remain on top
positions of digital innovation in Europe.
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