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ABSTRACT: 

“Autonomous vehicles (AVs) represent one of the most transformative technological 

developments in modern transportation systems. Advances in artificial intelligence, machine 

learning, and sensor technologies have enabled vehicles to perform complex driving 

functions with minimal human intervention.¹ However, the successful deployment of 

autonomous vehicles depends not only on vehicular technological capabilities but also on the 

readiness of surrounding infrastructure.² This article evaluates India’s infrastructure 

readiness for autonomous mobility through doctrinal and comparative legal analysis. The 

study focuses on physical infrastructure, digital communication networks, and institutional 

regulatory frameworks.³ Drawing comparative insights from regulatory models in the United 

States, the European Union, and China, the article identifies structural gaps within India’s 

transportation governance architecture.⁴ The article proposes a phased infrastructure-

readiness framework including the establishment of a National Autonomous Mobility 

Regulatory Authority (NAMRA), the development of smart mobility corridors, infrastructure 

certification mechanisms, and integrated digital communication systems”.⁵ 

 

I. INTRODUCTION: 

The integration of artificial intelligence into transportation technologies has generated 

unprecedented transformations in mobility governance. Autonomous vehicles are designed to 

operate through the integration of sensors, machine learning algorithms, and real-time data 

processing systems.⁶ These technologies allow vehicles to perceive their environment and 

perform driving tasks without continuous human intervention. However, the safe deployment 

of autonomous vehicles depends not solely upon the intelligence of the vehicle itself but also 

upon the reliability of surrounding infrastructure systems.⁷ Roads, traffic signals, digital 

communication networks, and regulatory institutions collectively form the operational 

ecosystem within which autonomous mobility functions. Traditional transportation regulation 

was historically developed around the assumption that human drivers constitute the central 

agents of road safety governance.⁸ Road signage, traffic signals, and enforcement 
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mechanisms were therefore designed to guide human cognition and behavioural responses. 

Autonomous vehicles challenge this paradigm by shifting decision-making authority from 

human drivers to algorithmic systems. India presents a particularly complex environment for 

autonomous mobility deployment. Despite significant investments in road infrastructure 

development through national programs such as the Bharatmala Pariyojana, several 

infrastructural challenges remain across the country’s transportation network.⁹ 

 

II. INFRASTRUCTURE DIMENSIONS IN AUTONOMOUS 

MOBILITY: 

Infrastructure supporting autonomous vehicles may be classified into three interrelated 

categories: physical infrastructure, digital infrastructure, and institutional infrastructure. 

II.I PHYSICAL INFRASTRUCTURE: 

Physical infrastructure includes road geometry, standardized lane markings, traffic signals, 

and road surface quality. Machine vision systems rely heavily on these physical indicators to 

determine driving paths and lane boundaries.¹⁰ 

Where lane markings are faded or inconsistent, autonomous vehicle perception systems may 

experience difficulty interpreting driving environments.¹¹ 

II.II DIGITAL INFRASTRUCTURE: 

Autonomous mobility requires robust communication networks enabling vehicle-to-vehicle 

and vehicle-to-infrastructure communication.¹² These systems allow vehicles to exchange 

real-time data regarding traffic conditions, hazards, and signal timings. 

The development of 5G communication infrastructure is therefore critical for enabling 

intelligent transport systems and autonomous mobility.¹³ 

II.III INSTITUTIONAL INFRASTRUCTURE: 

Institutional infrastructure includes regulatory bodies responsible for certification, monitoring, 

and accident investigation involving autonomous vehicles. Regulatory institutions must 

establish safety standards, compliance mechanisms, and liability frameworks.¹⁴ 
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III. PHYSICAL INFRASTRUCTURE CHALLENGES IN INDIA: 

India has undertaken major highway expansion programs aimed at improving national 

connectivity and transportation efficiency.¹⁵ However, several structural challenges continue 

to affect the country’s road infrastructure. Common issues include inconsistent lane markings, 

mixed traffic environments, unregulated pedestrian crossings, and irregular road surfaces.¹⁶ 

These conditions create unpredictable driving environments that may pose difficulties for 

autonomous driving systems trained in structured traffic environments. Human drivers often 

rely on informal negotiation and experiential judgment when navigating such environments. 

Autonomous vehicles, however, depend on standardized environmental signals.¹⁷ 

 

IV. INTELLIGENT TRANSPORT SYSTEMS IN INDIA: 

India has begun implementing intelligent transport systems to improve traffic management 

and digital connectivity. These include electronic toll collection systems such as FASTag, 

adaptive traffic signals, and digital traffic monitoring mechanisms.¹⁸ Despite these 

developments, the implementation of intelligent transport infrastructure remains uneven 

across the country. Furthermore, there is currently no statutory mandate requiring 

interoperability between intelligent transport systems and autonomous vehicle 

communication technologies.¹⁹ 

 

V. DIGITAL INFRASTRUCTURE AND DATA GOVERNANCE: 

Reliable digital infrastructure is essential for enabling autonomous mobility. Autonomous 

vehicles rely on continuous data exchange between sensors, cloud systems, and traffic 

management networks.²⁰ India has expanded its telecommunications infrastructure 

significantly in recent years through the deployment of high-speed mobile networks and 

digital connectivity programs.²¹ However, disparities remain between urban and rural 

connectivity levels. Data governance concerns also arise in relation to the collection and 

processing of vehicle-generated data. The Digital Personal Data Protection Act, 2023 
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introduces regulatory obligations relating to data security, consent, and cross-border data 

transfers.²² 

 

VI. COMPARATIVE INFRASTRUCTURE GOVERNANCE: 

VI.I UNITED STATES: 

The United States has adopted a cooperative federal–state regulatory model for autonomous 

vehicles. Federal guidance is primarily issued by the National Highway Traffic Safety 

Administration, while individual states regulate testing and operational permits.²³ States such 

as California and Arizona have established designated autonomous vehicle testing corridors 

supported by advanced digital infrastructure.²⁴ 

VI.II EUROPEAN UNION: 

The European Union has introduced a risk-based regulatory framework through the Artificial 

Intelligence Act. Autonomous driving systems are categorized as high-risk AI systems 

requiring safety assessments and compliance mechanisms.²⁵ 

VI.III CHINA: 

China has adopted a centralized regulatory model integrating autonomous vehicles with smart 

city initiatives and advanced digital infrastructure systems.²⁶ 

 

VII. INFRASTRUCTURE READINESS COMPARISON: 

Infrastructure Component United States European Union China India 

AV Testing Corridors Yes Limited Yes No 

V2I Communication Advanced Emerging Advanced Limited 

HD Mapping Standards Established Emerging State-controlled Absent 

Regulatory Authority NHTSA EU Commission State Council None 

 

VIII. LEGAL GAPS IN THE INDIAN FRAMEWORK: 

https://www.lawaudience.com/volume-6-issue-3/
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The Motor Vehicles Act, 1988 remains the primary statute governing road transportation in 

India. However, the Act does not explicitly define autonomous vehicles or prescribe 

infrastructure compatibility standards.²⁷ Existing provisions such as Sections 112, 140, and 

163A presume human driver involvement in accident liability.²⁸ Furthermore, 

telecommunications regulations, cybersecurity policies, and transportation laws currently 

operate in regulatory silos.²⁹ 

 

IX. INFRASTRUCTURE LIABILITY AND STATE 

RESPONSIBILITY: 

If infrastructure deficiencies contribute to autonomous vehicle accidents, questions may arise 

regarding the liability of public authorities responsible for road maintenance and regulatory 

oversight. Indian constitutional tort jurisprudence has recognized state liability in cases 

involving negligence by public authorities.³⁰ However, the absence of specific statutory 

provisions governing infrastructure liability in autonomous mobility contexts creates 

uncertainty in accident adjudication. 

 

X. PROPOSED INFRASTRUCTURE READINESS FRAMEWORK: 

To address these challenges, India may adopt a phased regulatory model. 

X.I ESTABLISHMENT OF NAMRA: 

A National Autonomous Mobility Regulatory Authority could coordinate infrastructure 

certification, regulatory oversight, and safety governance.³¹ 

X.II SMART MOBILITY CORRIDORS: 

Pilot corridors within metropolitan areas could provide controlled environments for 

autonomous vehicle testing and infrastructure integration.³² 

X.III INFRASTRUCTURE CERTIFICATION: 

Mandatory infrastructure certification procedures should ensure that road networks meet 

minimum safety standards prior to autonomous vehicle deployment.³³ 

https://www.lawaudience.com/volume-6-issue-3/
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XI. CONCLUSION: 

The deployment of autonomous vehicles in India depends significantly on the modernization 

of supporting infrastructure. Autonomous mobility requires an integrated ecosystem 

combining physical road infrastructure, digital communication networks, and institutional 

regulatory oversight. Without coordinated infrastructure reform, autonomous vehicle 

deployment may lead to increased accident risks, regulatory disputes, and public distrust.³⁴ A 

phased infrastructure-first regulatory model supported by centralized governance mechanisms 

such as NAMRA is therefore essential for enabling safe and accountable autonomous 

mobility in India. 
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