
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    

1 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

2 

 

 

  

ISBN 9789928347268  

DOI: 10.37199/c41001000 

Copyrights @POLIS Press 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

4 

Partner Universities 

Project Coordinator: FH JOANNEUM Gesellschaft mbH (FHJ), Austria 
Frankfurt University of Applied Sciences (FRA-UAS), Germany 
University of Split (US), Croatia  
POLIS University (POLIS), Albania  
Polytechnic University of Tirana (PUT), Albania  
University of Vlore "Ismail Qemali" (UV), Albania  
University of Montenegro (UOM), Montenegro  
Adriatic University Bar (FSKL), Montenegro 
University of Donja Gorica (UDG), Montenegro 
AVL List GmbH (AVL), Austria 
Gama Auto d.o.o. (GA), Montenegro 
NVO Alfa Centar (AC), Montenegro  
 
Conference Chair 

DI Daniela Wenzl  
Dr. Elona Karafili 
Dr. Flora Krasniqi 
 
Conference Keynote Speaker 

DI Horst Pflügl, AVL List GmbH (AVL), Austria  
MSc. Mine Bushi, General Directorate of Road Transport Services in Albania 
 

Scientific Committee 

Prof. Emeritus Dr. Nataša Gospić, Adriatic University Bar (FSKL), Montenegro 
Prof. Dr. Bhavin Kapadia, FH JOANNEUM Gesellschaft mbH (FHJ), Austria 
Assoc. Prof. Dr. Ivan Tolj, University of Split (US), Croatia 
Prof. Dr. Kristofor Lapa, University of Vlore "Ismail Qemali" (UV), Albania  
Prof. Dr. Damir Sedlar, University of Split (US), Croatia  
Prof. Dr. Boško Ilija Matović, University of Montenegro (UOM), Montenegro 
MA Adrian Millward-Sadler, FH JOANNEUM Gesellschaft mbH (FHJ), Austria 
Dr. Anis Sulejmani, Polytechnic University of Tirana (PUT), Albania  
Dr. Enkelejd Mëhilli, University of Vlore "Ismail Qemali" (UV), Albania 
Dr. Blenard Xhaferraj, Polytechnic University of Tirana (PUT), Albania  
Dr. Elona Karafili, POLIS University (POLIS), Albania  
Dr. Flora Krasniqi, POLIS University (POLIS), Albania  
Dr. Ivana Ognjanović, University of Donja Gorica (UDG), Montenegro 
 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

5 

 

Organizing Committee 

DI Daniela Wenzl 
Dr. Keti Hoxha 
Dr. Flora Krasniqi 
Dr. Elona Karafili 
MSc. Sadmira Malaj 
MSc. Sindi Doce 
MSc. Glejdi Fejza 

 

TABLE OF CONTENTS 

1. POLITICAL AND REGULATORY FRAMEWORK .............................................................. 9 

RENEWABLE ENERGY PROCUREMENT (CPPA) AND TRANSPORT ELECTRIFICATION: 
EUROPEAN PERSPECTIVES AND ALBANIAN CHALLENGE ............................................... 10 

REVIEW OF THE EVOLUTION OF INTERNATIONAL SHIP ENERGY EFFICIENCY 
REGULATIONS AND THE ALBANIAN CONTEXT .............................................................. 20 

THE EUROPEAN GREEN DEAL AND ITS NATIONAL IMPLEMENTATION: FROM STRATEGY 
TO PRACTICE ............................................................................................................... 30 

THE CURRENT STATUS OF AUTONOMOUS VEHICLE TECHNOLOGY ADOPTION IN THE 
BALKAN REGION ......................................................................................................... 42 

INTEGRATING EVENT DATA RECORDER (EDR) TECHNOLOGY INTO SUSTAINABLE ROAD 
SAFETY FRAMEWORKS WITHIN THE EUROPEAN GREEN DEAL ...................................... 56 

INFRASTRUCTURE READINESS FOR SUSTAINABLE MOBILITY: EU FRAMEWORKS AND THE 
CASE OF ALBANIA........................................................................................................ 70 

FROM PREDICTION TO REGULATION: EVIDENCE PRODUCTION APPROACHES IN 
AUTONOMOUS MOBILITY RESEARCH AND THEIR POLICY IMPLICATIONS ...................... 82 

REVIEWING THE EUROPEAN GREEN DEAL IN ENERGY, MOBILITY AND INDUSTRY ......... 98 

2. TECHNOLOGICAL INNOVATIONS ............................................................................ 107 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

6 

AUTOMOTIVE COOLING SYSTEMS SUSTAINABILITY: A FOCUS ON THE EXPANSION TANK
 ................................................................................................................................. 108 

EMPIRICAL COMPARATIVE STUDY OF STRUCTURAL CFRP SANDWICH STRUCTURE 
INSERTS FOR OUT-OF-PLANE LOADS .......................................................................... 118 

LIQUID COOLING SYSTEMS FOR ELECTRIC VEHICLE BATTERIES: IMPROVING SAFETY, 
PERFORMANCE AND SUSTAINABILITY ....................................................................... 132 

DESIGN AND DEVELOPMENT OF A CONSTANT-VOLUME COMBUSTION CHAMBER FOR 
OPTICAL INVESTIGATION OF HYDROGEN AND WATER INJECTION UNDER ENGINE-LIKE 
CONDITIONS ............................................................................................................. 138 

ANALYSIS OF BATTERY CHARGING AND DISCHARGING BEHAVIOR FOR ELECTRIC VEHICLE 
APPLICATIONS .......................................................................................................... 148 

IMPACT OF HEAT PUMP SYSTEMS ON WINTER ENERGY USE AND DRIVING RANGE IN 
BATTERY ELECTRIC VEHICLES ..................................................................................... 158 

THE ROLE OF INTERMODAL TRANSPORTATION FOR THE SUSTAINABLE MOBILITY ...... 166 

EMISSION REDUCTION OF MARINE PROPULSION SYSTEMS IN SECA ZONES THROUGH 
THE INTEGRATION OF HYDROGEN TECHNOLOGIES .................................................... 176 

A COMPREHENSIVE ANALYSIS OF VENTILATION SYSTEM FOR ENHANCED ENERGY 
EFFICIENCY IN MARINE PROPULSION APPLICATIONS .................................................. 190 

DESIGN AND TOPOLOGY OPTIMIZATION OF A LIGHTWEIGHT CHAIN SPROCKET FOR 
ELECTRIC MOTORCYCLE APPLICATIONS ...................................................................... 200 

3. ECONOMIC AND BUSINESS PRESPECTIVE ............................................................... 211 

FEASIBILITY OF ELECTRIC BUS DEPLOYMENT IN MONTENEGRO: A CASE STUDY OF 
BUDVA ...................................................................................................................... 212 

MANAGING RENEWABLE ENERGY RESOURCES AS A FOUNDATION FOR SUSTAINABLE 
MOBILITY TRANSITIONS ............................................................................................ 224 

4. SOCIAL AND ENVIRONMENTAL IMPACT ................................................................. 231 

SMART MOBILITY TECHNOLOGIES AND THEIR IMPACT ON URBAN SUSTAINABILITY: 
INSIGHTS FROM EUROPEAN AND WESTERN BALKAN CITIES ....................................... 232 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

7 

THE DISAPPEARING SQUARES: SOCIAL AND ENVIRONMENTAL IMPACTS OF URBAN 
MOBILITY PLANNING IN DURRËS ............................................................................... 244 

THE CITY THAT DEMANDS CONTINUOUS MOVEMENT: THE DISAPPEARANCE OF THE 
RIGHT NOT TO MOVE WITHIN THE FRAMEWORK OF SUSTAINABLE MOBILITY ............ 256 

COMPARISON OF LIFECYCLE EMISSIONS OF A SUV WITH FUEL CELL AND BATTERY 
ELECTRIC POWERTRAINS ........................................................................................... 264 

BETWEEN RHETORIC AND REALITY: DISCURSIVE FRAMINGS, GREENWASHING AND 
OUTCOMES IN SUSTAINABLE MOBILITY ..................................................................... 272 

TOWARDS SUSTAINABLE TRANSPORT: A COMPARATIVE ANALYSIS OF ELECTRIC VEHICLE 
ADOPTION IN MONTENEGRO AND ALBANIA .............................................................. 284 

LINKING MORPHOLOGY, PERCEIVED SAFETY, AND SUSTAINABLE MOBILITY IN POST-
SOCIALIST URBAN CONTEXTS .................................................................................... 296 

REIMAGINING THE CITY THROUGH GREEN MOBILITY STRATEGIES: THE CASE OF TIRANA
 ................................................................................................................................. 304 

5. CONTROVERSIES AND CHALLENGES ....................................................................... 313 

THE ADOPTION OF ELECTRIC VEHICLES IN ALBANIA: A COMPARATIVE STUDY WITH 
OTHER WESTERN BALKAN COUNTRIES ...................................................................... 314 

APPLICATION OF QUALITY TOOLS IN THE ANALYSIS OF FACTORS INFLUENCING THE 
DEVELOPMENT OF ELECTROMOBILITY IN MONTENEGRO ........................................... 326 

6. CASE STUDIES AND GOOD PRACTICES .................................................................... 335 

CHILDREN PATHS AS AN URBAN REGENERATION STRATEGY: NAIM FRASHËRI’S CASE 
STUDY ....................................................................................................................... 336 

7. FUTURE SCENARIOS ............................................................................................... 345 

GENAI LITERACY AS A TRANSVERSAL SKILL FOR EMERGING PROFESSIONALS: 
IMPLICATIONS FOR SUSTAINABILITY-CRITICAL KNOWLEDGE WORK ........................... 346 

CYBERSECURITY VULNERABILITIES IN ELECTRIC VEHICLE OPERATING SYSTEMS: A 
GLOBAL AWARENESS ANALYSIS ................................................................................. 362 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

8 

CYBERSECURITY CHALLENGES IN MODERN VEHICULAR COMMUNICATION NETWORKS
 ................................................................................................................................. 372 

MAPPING DISTANCE AND TIME: LEVERAGING ISOCHRONE INTELLIGENCE IN EMERGING 
CITIES ........................................................................................................................ 382 

THE HISTORICAL DEVELOPMENT OF ARTIFICIAL INTELLIGENCE AND ITS INFLUENCE ON 
THE JOB MARKET IN AUTOMOTIVE ENGINEERING ..................................................... 394 

GREEN TRANSITION IN ALBANIA: CHALLENGES AND FUTURE ACTIONS ....................... 406 

OPTIMIZING PUBLIC TRANSPORT CORRIDORS USING AI-BASED SCENARIO MODELLING: 
A CASE STUDY ON TIRANA’S RING ROAD ................................................................... 414 

USE OF AI IN THE PROCESS OF GREEN TRANSFORMATION AND IMPACT ON PUBLIC 
HEALTH ..................................................................................................................... 426 

EFFECTS OF TECHNICAL TRAFFIC CALMING MEASURES ............................................... 432 

CAN AI DEVELOP ITS OWN “TASTE” AUTOMOTIVE DESIGN? ....................................... 440 

THREAT LANDSCAPE AND MULTI-LAYERED PROTECTION MECHANISMS FOR 
AUTONOMOUS AND ELECTRIC VEHICLE SYSTEMS ...................................................... 448 

DEVELOPMENT OF A RISK ASSESSMENT MODEL FOR THE TRANSPORT OF HAZARDOUS 
MATERIALS USING ALOHA AND GIS SOFTWARE TOOLS .............................................. 460 

DEVELOPMENT OF AN AUTOMATIC TRAFFIC SIGN DETECTION SYSTEM USING YOLOV8
 ................................................................................................................................. 470 
 

 

 

 

 

 

 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

42 

04 

THE CURRENT STATUS OF AUTONOMOUS VEHICLE TECHNOLOGY ADOPTION IN THE 
BALKAN REGION  

DOI: 10.37199/c41001004 

 

Oliver POPOVIĆ  

Faculty for traffic, Communication and Logistics, Montenegro 
popovic.fskl@gmail.com       

Darjana LOPIČIĆ 

Faculty for Traffic, Communication and Logistics, Montenegro 

Miloš ILIĆ 

Toplica Academy of Applied Studies, Serbia 

Bojan KOCIĆ 

Toplica Academy of Applied Studies, Serbia 

 

Abstract 

The development of autonomous vehicles in the Balkan region remains highly uneven, reflecting 
differences not only in legislation and infrastructure but also in the underlying digital and 
information-technology capabilities required for advanced autonomous systems. This paper 
provides a comparative analysis of IT-driven autonomous vehicles readiness across Serbia, Croatia, 
Bosnia and Herzegovina, Montenegro, Albania and North Macedonia. Serbia has taken a good 
regional position by enabling public-road autonomous vehicles testing supported by a regulatory 
framework that specifies requirements for onboard sensor suites, data-logging modules, AI-based 
perception algorithms, and remote supervision systems. Croatia is advancing through research 
initiatives focused on machine-learning pipelines for environment perception, simulations for 
autonomous navigation, and early-stage V2X communication testing, including preparations for 
Level-4 robotaxi deployments. In contrast, Bosnia and Herzegovina, Montenegro, Albania and North 
Macedonia exhibit early-stage readiness, with limited ICT infrastructure, no autonomous vehicles 
testbeds, and ongoing challenges related to digital mapping quality, inconsistent road-sensor 
integration, and limited high-accuracy geospatial datasets needed for autonomous operation. 
Despite these limitations, all four states are gradually expanding smart-city architectures, intelligent 

mailto:popovic.fskl@gmail.com
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traffic management platforms, and EU-funded research collaborations that could support future 
autonomous vehicles deployment. The findings highlight that the region’s trajectory toward 
autonomous mobility will depend heavily on the expansion of high-resolution mapping, V2X 
communication standards, 5G/edge-computing availability, secure data-exchange protocols, and 
reliable AI-model governance frameworks. 

Keywords: autonomous vehicles, regulatory framework, digital infrastructure 

 

I. INTRODUCTION 

Autonomous vehicle (AV) technology is widely recognized as a cornerstone of future intelligent 
transportation systems, with the potential to significantly improve road safety, traffic efficiency, 
environmental performance, and accessibility of mobility services. Rapid advances in artificial 
intelligence (AI), sensor technologies, high-performance computing, and digital connectivity have 
enabled vehicles to perceive complex environments, make real-time decisions, and interact with 
surrounding infrastructure (Sedat et al., 2024). These capabilities have accelerated the transition 
from experimental prototypes to pilot deployments and early commercial services, particularly in 
technologically advanced regions. 

Despite this progress, the adoption of autonomous vehicle technology remains highly uneven 
across Europe. While countries such as Germany, France, and the Nordic states have established 
comprehensive regulatory frameworks and invested heavily in digital infrastructure, many regions 
continue to face substantial technological and institutional barriers. Among these, the Balkan 
region represents a particularly diverse and underexplored context. Historical differences in 
economic development, infrastructure investment, and digital transformation have resulted in 
significant disparities in readiness for advanced mobility technologies. 

Autonomous vehicles are inherently information-technology-intensive systems. Their safe and 
reliable operation depends not only on vehicle hardware but also on the availability of robust digital 
infrastructure, including high-bandwidth communication networks, edge and cloud computing 
resources, high-resolution digital maps, and large-scale datasets for AI model training and 
validation (Garikapati & Shetiya, 2024). In addition, autonomous systems require secure and 
transparent data governance frameworks to ensure accountability, cybersecurity, and public trust. 
Consequently, assessing AV readiness solely through legislative or policy indicators provides an 
incomplete picture of actual deployment potential. 

In the Balkan region, several countries have begun to recognize the strategic importance of 
autonomous mobility, either through regulatory initiatives or research-oriented projects. However, 
the pace and nature of progress vary considerably. Some states have enabled controlled testing of 
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autonomous vehicles on public roads, while others remain focused on basic intelligent transport 
systems and digital traffic management. These differences raise important questions regarding the 
region’s overall trajectory toward autonomous mobility and the feasibility of cross-border 
autonomous transport in the future. 

The goal of this paper is to provide a comprehensive assessment of the current status of 
autonomous vehicle technology adoption in the Balkan region, with a specific focus on the 
underlying information-technology foundations. The analysis covers six countries: Serbia, Croatia, 
Bosnia and Herzegovina, Montenegro, Albania, and North Macedonia, and evaluates their 
readiness across multiple technological dimensions, including digital infrastructure, AI and data 
ecosystems, autonomous vehicle testing environments, digital mapping quality, and intelligent 
transport systems. By systematically comparing these dimensions, the paper aims to identify key 
disparities, common bottlenecks, and potential enablers that will shape the future of autonomous 
mobility in the region.  

 

II. METHODS 

This study employs a qualitative comparative research design to analyze autonomous vehicle 
technology adoption across selected Balkan countries. The chosen methodology is appropriate 
given the early developmental stage of autonomous vehicle deployment in the region and the 
limited availability of standardized quantitative indicators. Rather than focusing on market 
penetration or fleet size, the analysis emphasizes technology readiness, which reflects the 
structural capacity of a country to support autonomous vehicle systems. 

The comparative approach enables the identification of relative strengths and weaknesses across 
countries while accounting for contextual differences in economic scale, transport demand, and 
institutional structure. Each country is evaluated using a consistent set of criteria, allowing for 
systematic comparison and synthesis of results.  

 

II.1. Evaluation dimensions 
To capture the multidimensional nature of autonomous vehicle readiness, the analysis is structured 
around five interrelated evaluation dimensions: 

• Digital and communication infrastructure: This dimension assesses the availability, 
reliability, and performance of digital connectivity essential for autonomous vehicle 
operation. Key elements include fixed and mobile broadband coverage, the deployment 
status of fifth-generation (5G) mobile networks, and access to cloud and edge-computing 
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infrastructure. These components are critical for real-time data transmission, cooperative 
perception, and remote monitoring of autonomous vehicles. 

• Autonomous vehicle testing and validation environment: This dimension examines 
whether countries provide legal and technical conditions for testing autonomous vehicles. 
It includes the existence of regulatory frameworks permitting public-road testing, technical 
specifications for onboard sensors and data-logging systems, and the availability of physical 
or virtual test environments. Testing and validation are essential for transitioning from 
laboratory research to real-world deployment. 

• AI and data ecosystem: Autonomous driving relies heavily on AI-based perception, 
prediction, and decision-making systems. This dimension evaluates the maturity of 
machine-learning pipelines, availability of training and validation datasets, use of 
simulation platforms, and mechanisms for model evaluation and update. The presence of 
research institutions and industry actors engaged in AI development is also considered. 

• Digital mapping and geospatial data: Accurate localization and navigation require high-
definition (HD) digital maps and precise geospatial data. This dimension assesses the 
availability of HD mapping, satellite positioning accuracy, and correction services such as 
real-time kinematic systems. Deficiencies in mapping quality can significantly limit 
autonomous vehicle functionality. 

• Intelligent transport systems and V2X communication: This dimension considers the 
deployment of intelligent transport systems (ITS), including traffic sensors, adaptive 
signaling, and data platforms. It also evaluates early-stage vehicle-to-infrastructure (V2I) 
and vehicle-to-vehicle (V2V) communication initiatives, which are increasingly important 
for cooperative and connected autonomous driving. 
 

II.2 Data collection and sources 

To ensure the comparative analysis is grounded in verified policy documents, technological 
roadmaps, and internationally recognized frameworks, this study synthesizes information from a 
variety of authoritative sources. These encompass regional regulatory texts, European Union policy 
frameworks, international standards, and transport-community monitoring reports. The sources 
reflect both formal regulatory context and implementation-level technology indicators relevant for 
autonomous vehicle adoption. 

The European Union has developed several high-level strategic documents that shape autonomous 
vehicle technology adoption, including digital readiness, AI governance, and connectivity standards. 
These documents provide regional context that is especially relevant for countries aspiring to align 
with EU norms: 



 
INTEC International Conference 
February 2026 
POLIS University, Tirana, Albania 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and 
do not necessarily reflect those of the European Union or the European Education and Culture Executive 
Agency (EACEA). Neither the European Union nor EACEA can be held responsible for them. Project ref.: 
101081873-ERASMUS-EDU-2022-CBHE-STRAND-2    
 

46 

• Connected and automated mobility (CAM) policy: The European Commission’s CAM 
framework promotes the integration of autonomous systems with intelligent transport 
networks, underscoring those digital technologies (including AI, secure connectivity, and 
data governance) are critical enablers for autonomous mobility. This policy situates 
autonomous driving within broader transport and digital strategies, emphasizing 
interoperability, cybersecurity, and spectrum/connectivity requirements1. 

• European connected and autonomous vehicle alliance (ECAVA2): As part of the EU’s 
industrial action plan, ECAVA was established to coordinate industry and policy actions on 
software defined vehicles, AI models, and large-scale autonomous driving pilots. It 
represents the EU’s commitment to fostering collaborative innovation ecosystems for 
autonomous and connected vehicles. 

• Automated driving corridors and harmonized permitting: Recent EU proposals include the 
development of automated driving corridors and harmonized permitting procedures for 
public-road autonomous vehicle testing. These initiatives aim to reduce regulatory 
fragmentation and enable cross-border testing environments (EU, 2025). 

• 5G strategic deployment agenda for connected and automated mobility: Released by the 
Smart Networks & Services Joint Undertaking (SNS JU), this agenda outlines deployment 
strategies for 5G networks specifically tailored to support connected and autonomous 
mobility along European transport corridors, including uninterrupted coverage across 
borders (6GSNS, 2026). 

Together, these EU documents provide a normative baseline for digital infrastructure, AI 
governance, and regulatory harmonization that Balkan countries may reference or diverge from in 
their own autonomous mobility efforts. 

The Western Balkans Transport community has produced monitoring reports that document 
progress in digitalization and connected mobility across Southeast Europe. These include 
information on ITS, traffic control centers, and interoperable tolling systems, which are building 
blocks for future autonomous vehicle ecosystems. From this point of view sustainable and smart 
mobility strategy monitoring report is most important. This report tracks regional developments in 
ITS deployment, digital traffic management platforms, and interoperability initiatives among 
transport community member countries. These indicators help assess the regional baseline for 
connected infrastructure that could support autonomous driving technologies (Transport 
Community, 2024). 

 
1 Connected and automated mobility, https://digital-strategy.ec.europa.eu/en/policies/connected-and-automated-
mobility 
2 European Connected and Autonomous Vehicle Alliance (ECAVA), 
https://digitalstrategy.ec.europa.eu/en/policies/vehicle-alliance  

https://digitalstrategy.ec.europa.eu/en/policies/vehicle-alliance
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These regional insights are particularly valuable when national autonomous vehicle strategies are 
absent or incomplete, allowing indirect assessment through proxy indicators such as smart mobility 
investment and interoperability achievements. 

In addition to policy sources, academic and technical research on autonomous systems informs the 
study’s understanding of essential technological components, for example: 

• ICT reference architectures for automated driving: Technical studies on the role of 
information and communication technologies provide reference architectures for 
autonomous systems, highlighting the importance of network infrastructure, data flows, 
and communication layers that support perception and decision-making (Buchholz et al., 
2020). 

• AI safety, transparency, and robustness in autonomous systems: Research on testing 
autonomous vehicles and AI examines key challenges related to cybersecurity, fairness, 
robustness, and transparency. These are factors that underpin trustworthiness and public 
acceptance of AV technologies (Llorca et al., 2025). 

Global agreements and standards also influence national regulatory adaptations. For example: 

• UNECE GRVA framework and regulations: The United Nations Economic Commission for 
Europe’s Working Party on Automated/Autonomous and Connected Vehicles has 
developed regulations (such as UN R155 on cybersecurity and R157 on automated driving 
systems) that are widely referenced in national autonomous vehicle legislation due to their 
safety and interoperability emphasis3. 

These regulations shape national policy choices in Europe and serve as reference frameworks for 
countries seeking alignment with internationally recognized safety and data governance protocols.  

The methodological design is constrained by the limited availability of standardized and comparable 
quantitative indicators related to autonomous vehicle technology adoption in the Balkan region. 
Metrics such as autonomous vehicle testing mileage, extent of high-definition mapping coverage, 
density of V2X-enabled infrastructure, or validated AI system performance are not consistently 
reported or are absent across national contexts. As a result, the study does not apply quantitative 
scoring or statistical comparison methods. Instead, the analysis relies on qualitative assessment of 
documented regulatory measures, infrastructure deployment status, and technological initiatives 
to identify relative readiness patterns and structural differences among countries. 

 

 
3 https://unece.org/artificial-intelligence  

https://unece.org/artificial-intelligence
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III. RESULTS 

1. Serbia 

Serbia demonstrates the most advanced level of autonomous vehicle technology readiness among 
the analyzed Balkan countries. A notable achievement is the establishment of a regulatory 
framework that permits autonomous vehicle testing on public roads under defined technical 
conditions4. These conditions include requirements for onboard sensor suites, such as cameras, 
radar, and LiDAR, as well as continuous data logging and remote supervision capabilities. From an 
IT perspective, Serbia has made progress in aligning regulatory provisions with technical realities. 
The requirement for AI-based perception systems and data recording indicates recognition of the 
importance of transparency, traceability, and post-event analysis. Furthermore, the presence of 
academic and research institutions engaged in AI and robotics supports experimental development 
and workforce capacity building. However, challenges remain. Large-scale availability of high-
resolution digital maps and nationwide 5G coverage is still limited, which constrains broader 
deployment beyond controlled testing environments. Despite these limitations, Serbia has 
established a solid foundation for further advancement. 

 

2. Croatia 

Croatia’s approach to autonomous vehicle development is primarily research-driven. The country 
has invested in machine-learning pipelines for environment perception, advanced simulation 
environments for autonomous navigation, and early-stage testing of V2X communication 
technologies. These efforts are supported by a strong innovation ecosystem and participation in 
international research collaborations. Preparations for Level-4 autonomous systems, particularly in 
urban contexts such as robotaxi concepts, distinguish Croatia within the region (Milenkovic et al., 
2025). Simulation-based testing plays a central role, allowing for large-scale scenario evaluation 
without the risks associated with real-world deployment. Nevertheless, the transition from 
research prototypes to sustained public-road operation remains a key challenge, particularly in 
terms of regulatory harmonization and infrastructure scaling.  

 

3. Bosnia and Herzegovina 

Bosnia and Herzegovina exhibits limited readiness for autonomous vehicle technology adoption. 
The country lacks dedicated regulatory provisions for autonomous vehicle testing and does not 

 
4 Law on Traffic Safety and Roads, Official Gazette of Republic of Serbia, no. 41/2009, 53/2010, 101/2011, 32/2013 – 
decision CC, 55/2014, 96/2015, 9/2016 – decision CC, 24/2018, 41/2018, 41/2018, 87/2018, 23/2019, 128/2020, 
76/2023 and 19/2025) 
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provide structured test environments. ICT infrastructure development is uneven, and intelligent 
transport systems are fragmented across administrative entities. Digital mapping quality and access 
to high-accuracy geospatial data are insufficient for autonomous navigation, particularly outside 
major urban areas. While there are isolated initiatives related to traffic monitoring and 
digitalization, these efforts remain disconnected from autonomous vehicle requirements. 

 

4. Montenegro 

Montenegro has initiated several smart-city and intelligent traffic management projects, 
especially in urban and tourist areas. These initiatives focus primarily on traffic optimization and 
congestion management rather than autonomous vehicle deployment. Although improvements in 
digital connectivity are ongoing, the absence of HD mapping, V2X integration, and AV testing 
frameworks limits readiness. Current developments may serve as a foundation for future 
autonomous mobility, but substantial additional investment and strategic alignment are required 
to bridge the gap between conventional ITS and autonomous systems. 

 

5. Albania 

Albania is undergoing broader infrastructure modernization, including upgrades to road networks 
and digital connectivity. However, autonomous vehicle-specific technologies remain largely 
absent. AI and data ecosystems relevant to autonomous driving are underdeveloped, and there 
are no formal testing or validation frameworks. The country’s progress is currently concentrated 
on establishing baseline ICT capabilities, which could support future autonomous vehicle 
initiatives if complemented by targeted investments in mapping, data governance, and research 
capacity. 

 

6. North Macedonia 

North Macedonia has introduced elements of intelligent transport systems and digital traffic 
monitoring, primarily aimed at improving road safety and efficiency. Nevertheless, autonomous 
vehicle readiness remains low. AI development related to autonomous driving is limited, and 
there is no structured framework for testing or validation. As with other early-stage countries, 
progress toward autonomous mobility depends largely on broader digital transformation efforts 
rather than dedicated AV strategies. 
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7. Comparative summary of autonomous vehicle technology readiness in the Balkan 
region 

The comparative analysis of the six Balkan countries reveals pronounced asymmetries in 
autonomous vehicle technology readiness, reflecting broader differences in digital maturity, 
institutional capacity, and innovation ecosystems. Rather than forming a linear progression, the 
region is best described as a multi-tier readiness landscape, where countries cluster into distinct 
groups based on the alignment between regulatory initiatives, digital infrastructure, and applied 
research capacity. Comparative overview is presented in Table 1.  

As can be seen from Table 1, Serbia and Croatia demonstrate partial but tangible alignment with 
the technical requirements of autonomous vehicle systems. Serbia’s strength lies primarily in its 
regulatory technical integration, as it has established formal conditions for autonomous vehicle 
testing on public roads that explicitly reference IT components such as sensor redundancy, AI-based 
perception systems, data logging, and remote supervision (National AI Platform, 2023). This 
indicates institutional awareness of the operational complexity of autonomous vehicles and the 
need for traceable, auditable system behavior. However, Serbia’s readiness remains constrained by 
uneven availability of high-resolution digital maps, limited nationwide 5G coverage, and the 
absence of large-scale V2X deployments, which collectively restrict scalability beyond controlled 
test scenarios. 

Croatia, by contrast, exhibits a research-centric readiness profile, characterized by advanced work 
on machine-learning pipelines, simulation-based validation environments, and early 
experimentation with V2X communication technologies. These capabilities support the 
development and testing of higher-level autonomous functions, particularly in structured urban 
contexts. Croatia’s focus on Level-4 autonomy concepts, such as robotaxi deployments, places it at 
the forefront of regional innovation (Milenkovic et al., 2025). Nevertheless, the reliance on research 
and pilot environments underscores a gap between experimental maturity and widespread 
operational readiness, especially in terms of regulatory harmonization and infrastructure rollout. 

A second cluster, comprising Bosnia and Herzegovina, Montenegro, Albania, and North Macedonia 
is characterized by early-stage readiness, where foundational elements of autonomous vehicle 
technology ecosystems remain underdeveloped or fragmented. In these countries, efforts are 
largely concentrated on conventional intelligent transport systems, such as traffic monitoring, 
adaptive signaling, and basic smart-city platforms. While these initiatives contribute indirectly to 
autonomous vehicle preparedness, they do not yet address the stringent requirements of 
autonomous operation, including high-precision localization, continuous vehicle–infrastructure 
communication, and large-scale AI model validation. 
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Table 1. Comparative overview of autonomous vehicle technology readiness in the Balkan region. 

Country  AV testing 
framework 

Digital 
infrastructure 

AI & data 
ecosystem 

HD maps ITS / V2X Readiness 

Se
rb

ia
 Yes Medium Medium Limited Early Moderate 

Cr
oa

tia
 Partial Medium–

High 
High 
(research) 

Partial Early Moderate 

Bo
sn

ia
 a

nd
 

He
rz

eg
ov

in
a 

No Low-Medium Low Insufficient Fragmented Low 

M
on

te
ne

gr
o No Medium Low Absent ITS-focused Low 

Al
ba

ni
a 

No Medium Low Limited Basic Low 

N
or

th
 

M
ac

ed
on

ia
 No Medium Low Insufficient Basic Low 

 

Across this second cluster, deficiencies in digital mapping quality and geospatial data availability 
emerge as a critical limiting factor. Autonomous vehicles require centimeter-level localization 
accuracy and frequent map updates to operate safely, particularly in complex urban or mixed-traffic 
environments. The absence of such capabilities significantly constrains autonomous functionality, 
even in the presence of improving connectivity or traffic management systems. Furthermore, 
limited access to high-quality datasets and simulation platforms restricts the development and 
validation of AI models tailored to local road conditions, signage, and traffic behavior. 
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From a regional perspective, one of the most significant findings is the lack of interoperability and 
harmonization across national borders. Autonomous vehicle operation, especially in regions with 
dense cross-border traffic flows, depends on compatible digital infrastructure, standardized V2X 
protocols, and aligned data-governance frameworks. The current fragmentation of standards, 
combined with uneven ICT deployment, suggests that cross-border autonomous mobility in the 
Balkans remains a long-term prospect rather than an imminent reality. 

Despite these challenges, the comparative results also reveal shared enabling factors that could 
support future convergence. All analyzed countries are engaged, to varying degrees, in digital 
transformation initiatives and participate in European Union–funded research and infrastructure 
programs. These initiatives provide access to technical expertise, funding mechanisms, and 
harmonized frameworks that could accelerate autonomous vehicle readiness if strategically aligned 
with national priorities. In particular, regional cooperation on high-definition mapping, shared 
testing corridors, and coordinated V2X deployment could mitigate resource constraints and reduce 
duplication of effort. 

In summary, the comparative analysis indicates that autonomous vehicle technology adoption in 
the Balkan region is not constrained by a lack of interest or strategic intent, but rather by uneven 
development of the underlying information-technology ecosystem. While Serbia and Croatia 
demonstrate emerging leadership roles, the broader region remains in a preparatory phase, where 
targeted investments in digital infrastructure, AI ecosystems, and cross-border interoperability will 
be decisive for future progress. This stratified readiness landscape underscores the need for 
coordinated regional approaches that move beyond isolated national initiatives toward a shared 
vision of autonomous mobility. 

 

IV. CONCLUSION 

This paper presented a comparative assessment of autonomous vehicle technology adoption in the 
Balkan region, focusing on the information-technology foundations required for autonomous 
operation. The analysis of Serbia, Croatia, Bosnia and Herzegovina, Montenegro, Albania, and North 
Macedonia revealed substantial disparities in readiness, driven primarily by differences in digital 
infrastructure, AI and data ecosystems, and intelligent transport systems. 

Serbia and Croatia emerge as relative regional leaders, though through different development 
paths. Serbia has enabled public-road testing of autonomous vehicles through regulatory and 
technical alignment, while Croatia’s progress is driven by research-oriented initiatives, simulation-
based validation, and early V2X experimentation. Nevertheless, both countries face limitations 
related to large-scale deployment, particularly in high-resolution digital mapping, nationwide 
connectivity, and interoperable communication systems. The remaining countries are at an early 
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stage of adoption, with progress largely confined to conventional ITS and smart-city projects that 
do not yet meet the requirements of autonomous vehicle operation. 

A key conclusion is that information-technology readiness, rather than legislative intent alone, 
represents the main constraint on autonomous vehicle deployment in the Balkan region. 
Fragmented digital infrastructure, limited data availability, and insufficient AI validation 
frameworks significantly restrict scalability and cross-border interoperability. While EU-funded 
projects and regional digital initiatives provide important enabling conditions, coordinated 
investment in digital connectivity, geospatial data, and governance frameworks will be essential for 
future progress. Further research should focus on quantitative readiness assessment and empirical 
evaluation of pilot deployments to support evidence-based autonomous mobility strategies in the 
region. 
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