Republic of Serbia
Ministry of Construction, Transport and Infrastructure
LOCAL INFRASTRUCTURE AND INSTITUTIONAL DEVELOPMENT PROJECT (LIID Project)










Terms of Reference
For
Technical Assistance for the development of the Local Road Asset Management System (LRAMS) in the Republic of Serbia






























December 2025


15/37
Table of Contents

1.	PROJECT BACKGROUND	4
1.1.	LIID Project components	4
1.2.	LIID Project management	5
2.	PROJECT OBJECTIVES	5
3.	SCOPE OF SERVICES	7
3.1.	Task 1. Institutional Strengthening and Development of LRAMS	7
3.1.1.	Sub-Task 1A. Institutional and Legislative Framework	8
3.1.2.	Sub-Task 1B. Financing and Contracting	8
3.1.3.	Sub-Task 1C. Engineering and Technical Guidance	9
3.1.4.	Sub-Task 1D. Climate Resilience and Safety	10
3.2.	Task 2. Overview of the State of the Existing Local Road Networks	11
3.3.	Task 3. Configuration and Implementation of LRAMS	13
3.3.1.	Sub-Task 3.1. Location Reference System (LRS)	14
3.3.2.	Sub-Task 3.2. Road Database (RDB)	14
3.3.3.	Sub-Task 3.3. Recordings and Measurements	15
3.3.4.	Sub-Task 3.4. Configuration of GIS Interface and External Integration	16
3.3.5.	Sub-Task 3.5. Configuration of Program-Economic Evaluation Tools	17
3.3.6.	Sub-Task 3.6. Configuration and Deployment of Mobile Applications	18
3.3.7.	Sub-Task 3.7. LRAMS Replication	18
3.3.8.	Sub-Task 3.8. Technical Support and Maintenance	19
3.4.	Task 4. Climate Resilience and Investment Planning	20
3.5.	Task 5. Testing, Inspection, and Training	21
4.	FUNCTIONAL AND NON-FUNCTIONAL REQUIREMENTS	23
5.	LOCATION AND DURATION OF THE ASSIGNMENT	23
6.	REPORTING OBLIGATIONS	23
6.1.	Reporting Requirements	23
6.2.	Submission and Approval of Reports	24
6.3.	List of Deliverables	25
7.	TEAM COMPOSITION AND THE KEY EXPERT’S QUALIFICATION REQUIREMENTS	25
8.	INSTITUTIONAL ARRANGEMENTS	30
9.	LANGUAGE	31
10.	Appendix 1: Table of functional and non-functional requirements	32


33
ABBREVIATIONS AND ACRONYMS

	AFD 
	Agence Française de Développement 

	CFU
	Central Fiduciary Unit

	COTS
	Commercial-Off-the-Shelf

	EU
	European Union

	GIS
	Geographic Information System

	GoS
	Government of Serbia

	GHG
	Greenhouse gases 

	GPS
	Global Positioning System

	HDM-4
	Highway Development and Management Tool, Version 4 (PIARC)

	IBRD
	International Bank for Reconstruction and Development (Part of the World Bank)

	IFI
	International Financial Institutions

	IRI
	International Roughness Index

	ITS
	Intelligent Transport Systems

	KPI
	Key Performance Indicator

	LIID
	Local Infrastructure and Institutional Development Project

	LRAMS
	Local Road Asset Management System

	LRM
	Linear Referencing Method

	LRS
	Linear Referencing System

	LSG
	Local Self-Government

	MCTI
	Ministry of Construction, Transport and Infrastructure

	MF
	Ministry of Finance

	PFM
	Project Finance Management

	PIM
	Public Investment Management

	PIU 
	Project Implementation Unit

	RAMS
	Road Asset Management System

	RDB
	Road Database

	RS
	Republic of Serbia

	SOP
	Standard Operating Procedure

	SLA
	Service Level Agreement

	SUDS
	Sustainable Urban Development Strategy

	ToR
	Terms of Reference

	QGIS
	Quantum Geographic Information System



[bookmark: _Toc201659202][bookmark: _Toc216889129]PROJECT BACKGROUND
The Government of the Republic of Serbia (GoS) has received US$300 million of IBRD and AFD support to strengthen infrastructure service delivery at the local level under the Local Institutional and Infrastructure Development Project (LIID Project). The Project focuses on improving sustainable mobility to increase accessibility to economic and social opportunities. It will support the scaling up of inclusive and sustainable infrastructure to ensure green growth and equitable wealth distribution across the country.

The LIID Project recognises that improving infrastructure delivery and management, particularly around the road network, requires a modern, scientific, and technology-driven approach. A growing demand for resilient and well-maintained road infrastructure has highlighted the limitations of manual or fragmented systems. To address this, the Project includes the deployment of the Road Asset Management System (RAMS), customised to Serbian requirements. This system will enhance data-driven decision-making, support realistic maintenance planning and budget forecasting, and offer tools for better communication with the public and stakeholders.

The LIID Project implementation is part of broader urban development activities in the Republic of Serbia, based on the Sustainable Urban Development Strategy (SUDS) published in 2019[footnoteRef:1]. Through a mixture of investments, technical assistance, and capacity building, current policies and practices necessary for overall local infrastructure service delivery will be strengthened. [1:  https://raf.arh.bg.ac.rs/bitstream/handle/123456789/2145/bitstream_7537.pdf?sequence=1&isAllowed=y] 


The objective of the LIID Project is to improve the capacity of local self-governments (LSGs) to manage sustainable infrastructure and improve access to economic and social opportunities in a climate-aware manner.

The LIID Project will open a path for long-term engagement to support LSGs[footnoteRef:2] In Serbia, a policy and investment framework is being developed that can be strengthened over time. This will enable IFIs and other development partners to contribute to and support Serbia's accession to the European Union (EU), thereby improving the absorption of EU funds and other additional resources. It is designed to absorb resources from other donors and extend sectoral coverage beyond local roads and mobility. [2:  The number of LSGs in the Republic of Serbia (excluding Kosovo and Metohija) is 145. The territory of the Republic of Serbia (excluding Kosovo and Metohija) is divided into 25 districts.] 

[bookmark: _Toc144113302][bookmark: _Toc192759387][bookmark: _Toc201659203][bookmark: _Toc216889130]LIID Project components
The LIID Project consists of three components.

Component 1. Climate Smart Mobility would improve mobility within the LSGs by strengthening the transport infrastructure service delivery system and supporting transport infrastructure renewal that will increase resilience to natural disasters while reducing emissions of greenhouse gases (GHGs) and local pollutants. The component will be implemented through two subcomponents:
(i) Infrastructure renewal - Most investments will be in transport infrastructure reconstruction and rehabilitation within the existing infrastructure perimeters. Promoting a resilient and inclusive approach, as well as active mobility and prioritising public transport, will be integral to the project design. This subcomponent will also finance the technical Assistance required to execute the works, including design, supervision, technical audit, and road safety audit services. All LSGs will get funding for activities eligible for financing under this subcomponent following the predefined formula in the form of grant transfers and subject to signing the Grant Agreement.
(ii) Sustainable mobility enhancement – Activity will strengthen LSG systems to plan, manage, implement, and operate resilient transport networks that sustainably promote patterns of climate-smart mobility. This subcomponent will finance technical assistance, capacity building, and demonstration pilots in three main areas: (a) improvement of local road network management (RAMS) and resilience, (b) mainstream sustainable and integrated mobility planning, and (c) piloting smart mobility solutions through digital technologies.

Component 2. Strengthening Systems and Capacity for Infrastructure Service Delivery would improve the effectiveness and sustainability of infrastructure service delivery at the local level by strengthening LSGs' capacity to implement current planning, project finance management (PFM), and public investment management (PIM) policies. The component will finance a mixture of technical Assistance and capacity-building activities focused on enhancing LSG strategic participatory planning and identification of pipeline projects, as well as strengthening LSG institutions, PFM, access to financing, and capacities.

Component 3: Project Implementation Support and Awareness Raising would establish an institutional setup that enables the successful implementation of the LIID Project and raises awareness about the importance of green transition and sustainable mobility. The activity will support the establishment and maintenance of a strong Ministry of Construction, Transport, and Infrastructure (MCTI) Project Implementation Unit (PIU) and the strengthening of the Ministry of Finance's (MF) Central Fiduciary Unit (CFU). 

The LIID Project is expected to have only minor negative environmental and social impacts as it will focus on infrastructure/facility rehabilitation activities. The LIID Project involves no dislocation (alignment relocation) or land acquisition. Slight negative impacts would be temporary during the construction phase. They would be restricted to infrastructure works related to the movement of plant and materials (asphalt, dust, noise, etc.), disposal of wastes, and associated activities. These include potential influence on workers’ health and safety, temporary disruption in traffic, access to services or land, dust, noise, and waste disposal.
[bookmark: _Toc144113303][bookmark: _Toc192759388][bookmark: _Toc201659204][bookmark: _Toc216889131]LIID Project management
The LIID Project is managed by the Ministry of Construction, Transport and Infrastructure (MCTI) through the established LIID PIU, supported by the CFU in the Ministry of Finance (MF), the LSGs, and the LIID Project Steering Committee.

· The PIU is responsible for the overall management of the LIID Project and shall provide full technical support and guidance to the LSGs in selecting and preparing, as well as contracting, supervising, and managing investments. 
· The CFU is responsible for fiduciary issues, including procurement and financial management, and should support the PIU and MCTI in approving procurement-related and financial-related LIID Project documents. No involvement in LSG implementing procurement and financial monitoring procedures and documents.
· LSGs are responsible for the overall investment life cycle – investment prioritisation, preparation, procurement, management, supervision, monitoring and completion. 
· The LIID Project Steering Committee, consisting of the representatives of respective ministries and project partners, is responsible for the overall implementation of the LIID Project, facilitating policy dialogue and inter-ministerial cooperation, helping resolve any bottlenecks that might be experienced, and adopting annual progress reports. 

IBRD and AFD, as the funding agencies, monitor the implementation of the LIID Project. IBRD additionally supports the MCTI and PIU by providing advice, comments and recommendations and is responsible for approving documents, plans, and other project outputs.
[bookmark: _Toc201659205][bookmark: _Toc216889132]PROJECT OBJECTIVES
The overall objective of the Services is to strengthen the capacity of Local Self-Governments (LSGs) in Serbia to manage their local road networks in a safe, sustainable, efficient, and climate-resilient manner, ensuring that investment decisions are data-driven, transparent, and aligned with long-term mobility and resilience goals.

Specific objectives of the assignment include the following:

1. Institutional and policy framework
· Develop and adopt a coherent national framework for local road management, including clear institutional arrangements, policy guidance, technical standards, maintenance contracting models, and road safety requirements.
· Provide draft amendments and policy recommendations to harmonise legislation with modern road asset management practices in line with EU standards.

2. Establishment of Local Road Asset Management System (LRAMS)
· Deploy and operationalise a cloud-based, Commercial-Off-the-Shelf (COTS) Road Asset Management System (RAMS), configured to Serbian requirements and hosted within the national data centre.
· Ensure the system integrates GIS tools and supports both high-level strategic planning and low-level program-economic evaluations, using HDM-4[footnoteRef:3] or similar in practice proven tools. [3:  The term HDM-4 in this document is used as a synonym of most recognized software tool for strategic planning and program-economic evaluations but is not exclusive. Use of any other solution which integrate the similar logic and functionality, proven in practice, is allowed.] 


3. Data collection and road network inventory
· Establish a standardised dataset for roads and climate vulnerability data.
· Ensure data is geo-referenced, validated, and incorporated into the LRAMS for continuous monitoring and decision support.

4. Digital Tools for Field and Citizen Engagement
· Implement a mobile application for engineers to capture road condition data, geotagged photos, and field inspection results synchronised with LRAMS.
· Implement a mobile application that enables the public to report road-related issues, promoting citizen participation and transparent grievance redress.

5. Capacity Building and Training
· Deliver a structured training and “train-the-trainer” programme for designated engineers and LSG staff, ensuring long-term local capacity to operate, maintain, and expand LRAMS.
· Strengthen LSG and PIU capacity to adopt improved processes for planning, financing, maintenance, and reporting.

6. Climate Resilience and Sustainability
· Integrate vulnerability screening, resilience mapping, and environmental monitoring (air pollution, noise) into LRAMS.
· Support LSGs in developing adaptation measures and strategies for climate-resilient maintenance and investment planning.

7. Operational Sustainability and Support
· Provide technical support, system maintenance, and subscription services for one year after go-live, with clear options for continuation.
· Ensure the LRAMS is scalable and replicable across all 145 LSGs in Serbia, with defined procedures, costs, and institutional arrangements for future roll-out.

Expected results and indicators are:
· Successfully implementing LRAMS covering up to 30,000 km of paved roads during the pilot phase.
· A fully functional LRAMS platform integrated with HDM-4 and GIS, operational within the national data centre.
· A standardised road condition dataset is established and updated, including climate vulnerability information.
· Two mobile applications are deployed (field inspections and public reporting) with active usage.
· Minimum 100 staff (engineers and officials from PIU and LSGs) trained, with at least 20 certified trainers for future replication.
· Institutional framework and draft policy/legislative proposals prepared and submitted for adoption.
· Operational support and subscription services are guaranteed for one year post-implementation, with a plan in place to ensure continued support.
[bookmark: _Toc201659206][bookmark: _Toc216889133]SCOPE OF SERVICES
The Services are designed to support the Government of Serbia and Local Self-Governments (LSGs) in establishing a robust, scalable, and sustainable Local Road Asset Management System (LRAMS). The assignment covers institutional and policy strengthening, technical development and implementation of a COTS-based RAMS platform, integration of climate resilience methodologies, and training and capacity building of all relevant stakeholders.

Before detailing the specific tasks, it is important to frame the rationale for developing the Local Road Asset Management System (LRAMS). Road Asset Management represents the foundation upon which all subsequent activities will be built. Its purpose is not only the establishment of a technical system, but also the institutionalisation of modern asset management principles within local self-governments (LSGs) and at the national level.

The Consultant’s services shall therefore be guided by the following overarching considerations:
· System Development and Institutionalisation: The LRAMS must be designed for effective use at the LSG level, while also enabling aggregation and reporting at the national level. Institutional sustainability is central, requiring clear organisational responsibilities, dedicated budgets, qualified personnel, transparent reporting and regular audits.
· Integrated Methodology: The system must incorporate governance, public financial management arrangements at central and local levels, climate resilience and road safety. This ensures that infrastructure planning and interventions are evidence-based, equitable, and aligned with Serbia’s broader resilience and sustainability objectives.
· Data-driven Decision Making: A computer-based platform shall be established, combining road inventory, condition data, hazard and vulnerability information, costs of interventions, and maintenance history. This database will be integrated with GIS mapping to provide comprehensive visualisation and analysis, including the identification of climate-vulnerable road segments and black spots.
· User-friendly Tools: The Consultant shall ensure that the system operates as a cloud- and web-based platform, equipped with a practical and intuitive interface for decision-making. It should enable resource optimisation through planning, scheduling, and tracking of maintenance activities, as well as robust financial forecasting and reporting.
· Modern Data Collection: In addition to traditional survey methods, innovative approaches such as smartphone-based applications shall be explored for condition assessment and mapping. Standard Operating Procedures (SOPs) will define periodic and ad hoc data provision to ensure the system remains up to date.
· Comprehensive Coverage: The system shall extend beyond pavements to include bridges, major structures, drainage, and safety-related assets, ensuring that all critical elements of the local road network are properly managed.
· Guidelines and Manuals: To support sustainability, the Consultant shall develop a Road Asset Management Manual and practical guidelines on data utilisation, resource allocation, maintenance planning, and system operation. These documents will serve as references for both local practitioners and central authorities.

By embedding these principles, the assignment will ensure that LRAMS is not simply a technical tool, but a holistic framework supporting transparent governance, efficient use of resources, improved safety, and climate-resilient infrastructure. The subsequent tasks are structured to translate these principles into concrete institutional, technical, and operational activities.

The Consultant will provide Services under the following Tasks and Sub-tasks.
[bookmark: _Toc216889134]Task 1. Institutional Strengthening and Development of LRAMS
The aim of this task is to provide an enabling environment for LRAMS by addressing the institutional, policy, financial, engineering, and governance gaps in local road management. This task will be implemented in close cooperation with the Ministry of Construction, Transport and Infrastructure (MCTI), the Ministry of Finance (MF), and selected LSGs.

[bookmark: _Toc216889135]Sub-Task 1A. Institutional and Legislative Framework
The Consultant shall assess the current legal and institutional framework for local road management and financing. The analysis should identify gaps and inconsistencies with EU standards and international best practices and propose draft amendments to relevant laws and bylaws. The Consultant shall also develop a draft national framework for local road management, defining mandatory reporting requirements, calibration and certification of monitoring equipment, and institutional roles at central and local levels.

In addition, the Consultant shall:
a) Assess the current state of legislation related to the management of local roads and identify the need for amendments.
b) Prepare draft proposals for legislative changes to better reflect the requirements of modern road asset management practices.
c) Define unambiguous regulatory requirements related to:
· monitoring of road and traffic characteristics (using semi- or fully automated methods and modern condition monitoring systems),
· periodic reporting to the competent ministry and other bodies,
· quality and accuracy of collected data,
· calibration and certification of devices used to perform recordings and measurements,
· planning and implementation of recordings and measurements, and
· establishment of control locations.
d) Perform an economic benefit and outcome analysis of available monitoring technologies, providing suitable options for all types of LSGs.
e) Prepare institutional and regulatory recommendations harmonised with EU standards and international best practices, ensuring that all necessary legal provisions enable systematic collection, reporting, and use of road condition and traffic data.
f) Prepare draft legislative amendments and accompanying recommendations aimed at ensuring long-term institutional sustainability and integrating resilience, safety, and climate-responsive planning into the legal and regulatory framework.

The outcome of this sub-task will be a coherent national framework for local road management, with clear institutional arrangements, responsibilities at both central and LSG levels, and standardised procedures for data collection, monitoring, and reporting.

Summary of the sub-task:
· Assess the current legal and institutional framework for local road management and financing.
· Identify gaps and inconsistencies with EU standards and international best practices.
· Propose amendments to relevant laws and bylaws to enable systematic collection, reporting, and use of road condition and traffic data.
· Develop a draft national framework for local road management, defining mandatory reporting requirements, calibration and certification procedures for monitoring equipment, and institutional roles at central and local levels.

Institutional and Legislative Framework Report shall include the following:
· Draft amendments and proposals for the institutional and legislative framework
· Recommendations for harmonisation with EU directives and best practice examples
· Draft national framework for local road management

[bookmark: _Toc216889136]Sub-Task 1B. Financing and Contracting
The Consultant shall review the current framework for financing and contracting in the management of local roads. Despite the existence of a relatively well-developed regulatory basis for local government financing and budgeting, weaknesses in implementation have resulted in significant inequalities between Local Self-Governments. In particular, the reliance on earmarked funds and the insufficient use of performance-based allocation mechanisms have limited the efficiency and sustainability of financing practices.

Within this sub-task, the Consultant will analyse the allocation criteria applied across LSGs, identify disparities, and assess whether existing procedures provide adequate transparency and accountability. The review will also cover reporting flows towards the Ministry of Finance, highlighting shortcomings in the quality and type of information collected. To support this analysis, a transport expenditure review will be conducted in a sample of municipalities, providing insights into actual practices and funding gaps. Based on this evidence, the Consultant will prepare policy recommendations for sustainable financing models, including alternative funding mechanisms and performance-based allocation formulas adapted to the diverse capacities of Serbian LSGs.

In parallel, the Consultant will assess existing contractual arrangements for road maintenance and capital works. This will include an evaluation of procurement procedures, contract types, and the roles of public enterprises, private contractors, and community-based entities. International experience and best practices will be reviewed to identify models applicable in the Serbian context. On this basis, the Consultant will prepare simple but practical Road Management Contract templates, supported by model bidding documents and procedures for contract management.

Finally, a framework for monitoring capital and maintenance expenditure will be proposed, ensuring that contracts are linked to performance outcomes and that expenditure can be tracked consistently across municipalities. The outputs of this sub-task will therefore strengthen both the financial and contractual foundations for sustainable road asset management at the local level.

Financing – key activities:
· Assess the current policy and legislation on local road financing, with a focus on budgetary practices and the extent of non-earmarked funds.
· Analyse allocation criteria and identify inequities between LSGs in terms of financing levels and access to resources.
· Review reporting flows towards the Ministry of Finance, identifying gaps in information exchange and addressing them.
· Undertake a Local Self-Government transport expenditure review in a representative sample of LSGs.
· Propose sustainable financing mechanisms, including performance-based allocations, alternative funding sources, and innovative financing models adapted to LSG capacities.
· Develop recommendations for monitoring systems that track the effectiveness and efficiency of expenditures.

Contracting – key activities:
· Assess current maintenance contractual arrangements, procurement procedures, and standards applied by LSGs.
· Analyse roles and capacities of public enterprises, private contractors, and community-based entities in delivering road maintenance services.
· Explore best practices and international models of road maintenance contracting that are relevant to Serbia.
· Prepare model templates for Road Management Contracts, including simple contracts for routine maintenance and more complex framework/performance-based contracts.
· Develop bidding documents and contract management procedures tailored to LSG conditions.
· Propose a system for monitoring capital and maintenance expenditure linked to contract performance.

Financing and Contracting Report shall include the following:
· Recommendations for sustainable financing of local roads
· Draft Road Management Contract templates with model bidding documents
· Recommendations for a monitoring system for road maintenance and investment expenditures

[bookmark: _Toc216889137]Sub-Task 1C. Engineering and Technical Guidance
The Consultant shall examine existing engineering standards and practices applied in the design, construction, and maintenance of local roads, to strengthen technical guidance for municipalities and service providers. The review will identify weaknesses in the current regulatory and institutional framework and propose amendments that enable more systematic and efficient management of local road assets.

A central output of this sub-task will be the preparation of a Local Roads Maintenance Handbook, which will set out minimum technical requirements for both routine and periodic maintenance works. The handbook will serve as a reference for local service enterprises, private contractors, and other stakeholders engaged in road maintenance, ensuring consistency and quality of interventions across different municipalities.

Beyond technical specifications, the Consultant will also propose practical procedures for effective network- and project-level planning. This includes the development of templates for mid- and long-term planning documents that clearly outline technical and financial requirements, as well as methodologies for involving local communities in the prioritisation and monitoring of road works. Such participatory processes aim to enhance transparency and accountability in the decision-making process.

Resilience and safety will be integrated as cross-cutting principles, ensuring that engineering guidance addresses climate adaptation needs and road safety requirements. The framework will also cover ancillary assets such as bridges, major structures, drainage systems, and black spot treatments, thus broadening the scope of local road management beyond pavement condition alone.

By providing clear standards, methodologies, and tools, this sub-task will enable LSGs and service providers to plan, implement, and monitor road maintenance in a consistent, transparent, and technically robust manner, aligned with international good practice.

Key activities:
· Assess existing engineering standards and procedures for managing and maintaining local roads and streets.
· Identify weaknesses in current legislation and propose amendments to strengthen technical provisions.
· Develop guidance documents that set out procedures for effective network-level and project-level planning.
· Prepare a Local Roads Maintenance Handbook, defining minimum technical requirements for routine and periodic maintenance.
· Provide methodologies for transparent community participation in prioritising and monitoring local road works.
· Propose templates for mid- and long-term planning documents, identifying technical and financial requirements for maintenance and investment.
· Integrate resilience and safety considerations into technical standards, including black spot treatment and measures for climate adaptation.
· Ensure that bridges, major structures, and other ancillary assets are included in the technical framework for road management.
· Develop guidelines describing methodology for data utilisation and optimisation of resource allocation in road management.

Deliverables shall include the following:
· Local Roads Maintenance Handbook
· Report on planning, community participation, resilience and safety which shall include the following:
· Draft guidance for planning and prioritisation procedures
· Methodology for community participation in road management
· Technical recommendations for embedding resilience and safety in engineering practices

[bookmark: _Toc216889138]Sub-Task 1D. Climate Resilience and Safety
The Consultant shall develop practical methodologies and guidelines for integrating climate resilience and safety into the management of local roads. Local road networks in Serbia are particularly vulnerable to hazards such as landslides, rockfalls, floods, and flash floods, which are expected to intensify under climate change. To address these risks, the Consultant will establish a framework for vulnerability assessment, risk prioritisation, and investment planning.

The assessment will build on approaches tested through the MaPLoRds[footnoteRef:4] diagnostic tool, which combines hazard data with road characteristics, traffic exposure, and infrastructure vulnerability. By applying hazard-specific scoring systems and weighting factors, road links will be classified into priority levels ranging from very low to very high. These classifications will then be translated into investment needs, categorised as short-term (urgent interventions within one year), medium-term (1–3 years), and long-term (beyond three years). [4:  https://maplords.rgf.bg.ac.rs/] 


Resilience strategies will combine engineering measures, such as slope stabilisation, drainage rehabilitation, strengthening of retaining walls, and pavement reconstruction, with non-engineering measures, including community preparedness, early warning, and systematic monitoring. Additionally, the Consultant will prepare specifications for monitoring air pollution and noise in near-road environments, including clear indicators, quality assurance procedures, and reporting requirements.

Investment planning will integrate resilience directly into decision-making by applying standardised categories of intervention: light, medium, and heavy. This categorisation will allow municipalities to align budgetary planning with the scale of hazard-related risks. The Consultant will also define monitoring indicators (KPIs), such as kilometres of improved road sections, reductions in greenhouse gas emissions, and savings in vehicle operating costs, which will be embedded into the LRAMS as part of its reporting and decision-support functions.

Finally, recommendations will be provided on how to integrate climate resilience and safety requirements into Road Management Contracts, ensuring that procurement and maintenance arrangements explicitly address hazard mitigation and monitoring obligations. The result of this sub-task will be a comprehensive Climate Vulnerability and Resilience Guideline, an investment planning framework, and a monitoring system, enabling LSGs to systematically reduce risks and strengthen the long-term resilience of their road networks.

Key activities:
· Develop methodology and guidelines for climate vulnerability screening of local road networks, identifying exposure to hazards such as floods, landslides, rockfalls, and extreme weather.
· Prepare vulnerability mapping and classification procedures, linking hazard exposure with traffic, socio-economic impacts, and detour lengths.
· Define resilience-building strategies and measures, both engineering (e.g., slope stabilisation, drainage improvements, structural upgrades) and non-engineering (e.g., community preparedness, monitoring).
· Integrate environmental monitoring (air pollution, noise) into LRAMS, including specification of measurement methodologies, performance indicators, and quality assurance procedures.
· Provide procedures for assessing past and current performance of air/noise monitoring systems, and define reporting requirements (responsible agencies, frequency).
· Recommend how resilience provisions and monitoring requirements can be embedded into Road Management Contracts.
· Ensure alignment of local methodologies with central-level vulnerability assessment frameworks already established in Serbia.
· Identify critical sections of the local road network and propose prioritisation measures based on vulnerability assessment.

Climate Resilience and Safety Report shall include the following:
· Climate Vulnerability and Resilience Guidelines for Local Roads
· Hazard scoring and prioritisation methodology with GIS-based vulnerability maps
· Investment planning framework linking hazard risk classes to short/medium/long-term interventions
· Specifications for environmental monitoring
· KPIs and monitoring framework integrated into LRAMS
· Proposals for embedding resilience and safety into Road Management Contracts
[bookmark: _Toc216889139]Task 2. Overview of the State of the Existing Local Road Networks
The Consultant shall prepare a detailed overview of the current condition of local road networks across Serbia, with the dual purpose of establishing a baseline for future development and selecting pilot municipalities for the initial implementation of the LRAMS. This assessment will begin with the verification of existing datasets, drawing on information from municipal reports, PIU surveys, and official statistics. Inconsistencies and gaps between these sources will be systematically identified and resolved to ensure the reliability of the baseline.

For the purposes of checking the reliability of the available data, the Consultant shall calculate the total length of the network of categorised and uncategorised roads in the territory of all LSGs in the Republic of Serbia, using QGIS or a similar GIS platform, using the available OpenStreetMap-GIS layer and other GIS layers that the PIU will provide in connection with territorial divisions under LSGs and regions, and network of first and second-class state roads.

To fulfil this task, the Consultant will have access to data from the publications of the Statistical Office of Serbia. The Consultant’s report shall draw attention to possible inconsistencies between the collected/calculated data and those available in the publications of the Statistical Office of Serbia.

The task will also involve preparing a clear inventory of the road network, distinguishing between paved and unpaved roads, as well as categorised and uncategorised links. Particular attention will be devoted to identifying missing or outdated information, as well as documenting the condition of roads and associated infrastructure.

In parallel, the Consultant will analyse the institutional and financial capacity of municipalities to manage road infrastructure. This will include a review of historical funding trends, current budgetary practices, and the adequacy of staff and organisational structures responsible for maintenance and planning. Such an assessment will highlight both systemic gaps and good practices that can serve as models for replication and improvement.

Based on these findings, a set of pilot municipalities will be recommended for LRAMS rollout, covering up to 30,000 km of paved roads. Selection will take into account both the technical relevance of the road sections and the readiness and commitment of the LSGs to actively participate. The overview will also incorporate baseline information on hazard exposure, network criticality, and the role of local roads in providing access to essential public services.

The outputs of this task will be a validated road network dataset, an assessment of municipal financial and institutional capacities, and a recommendation report identifying the most suitable pilot LSGs and networks for the first phase of LRAMS implementation.

Key activities:
· Verification of baseline data:
· Review available datasets from LSG reports, PIU surveys, and the Statistical Office.
· Identify and resolve inconsistencies between different sources.
· Road network inventory:
· Distinguish paved/unpaved, categorised/uncategorised roads.
· Establish baseline network length and condition for all LSGs.
· Institutional and financial capacity:
· Analyse budgetary allocations and historical funding trends.
· Review organisational structures, staff capacities, and maintenance practices of LSGs.
· Pilot selection:
· Assess the readiness and willingness of LSGs to participate.
· Recommend pilot LSGs and selected road sections (up to 30,000 km of paved roads) for LRAMS rollout.

Report on the existing local road networks shall include the following:
· Report on LSG survey and data validation
· Financial and institutional capacity assessment of selected LSGs
· Recommendation for pilot LSGs and selected networks for LRAMS rollout
[bookmark: _Toc216889140]Task 3. Configuration and Implementation of LRAMS
This task involves the technical implementation of the LRAMS platform, based on a proven Commercial-Off-the-Shelf (COTS) RAMS solution that will be tailored to meet the specific requirements of Serbia. The Consultant shall ensure that all key modules of the system are configured, tested, and operational, while maintaining compatibility with external tools such as GIS and HDM-4.

The first step is to configure the Location Reference System (LRS) for all Local Self-Governments (LSGs), in accordance with Serbian law and municipal decisions. Referencing methods such as sections, nodes, and linear referencing will be established to guarantee consistency and ensure seamless integration with the existing categorisation of roads.

In parallel, the Road Database (RDB) will be developed to capture comprehensive information on road geometry, pavement condition, ancillary assets, traffic volumes, climatic parameters, and associated costs. The RDB will be fully interoperable with HDM-4 and GIS platforms, thereby ensuring analytical flexibility and future scalability.

To support the RDB, the Consultant will design and conduct extensive field surveys, covering up to 30,000 km of paved roads. Data collection will include standardised indicators such as International Roughness Index (IRI), rutting, cracking, and potholes. All data will undergo validation and quality control procedures before being integrated into the LRAMS.

The system will feature a web-based GIS interface, allowing users to visualise, edit, and analyse multi-layer spatial data. This interface will be fully interoperable with GIS and will comply with ISO 27001/27002 information security standards, ensuring safe and reliable use across institutions.

In addition, the Consultant will configure program-economic evaluation tools within the LRAMS. These tools will enable data-driven decision-making for maintenance planning, life-cycle cost analysis, and prioritisation of investments. Integration with HDM-4 will provide advanced capabilities for economic and technical assessments.

To facilitate practical use, two mobile applications will be developed and deployed. The first application will allow engineers to conduct field inspections and upload condition data, including geotagged photos. The second application will be made available to citizens for reporting road-related issues, thereby enabling participatory monitoring and transparent grievance redress. Both applications will synchronise directly with the LRAMS, offering secure authentication and multilingual interfaces in Serbian and English.

Scalability will be ensured by configuring LRAMS to support a multi-tenant architecture, allowing new municipalities to be onboarded with minimal additional effort. The Consultant will prepare a procedural guide covering replication, licensing, and cost allocation, thereby supporting a nationwide rollout.

Finally, the Consultant shall establish technical support and maintenance services, including helpdesk functions, bug fixing, updates, and SLA-based support. These services will be available for at least one year after the system goes live, ensuring stability and sustainability.

The outputs of this task will include fully configured LRS and RDB modules, validated datasets of road conditions and inventory, an operational GIS interface, integrated decision support and HDM-4 tools, two mobile applications, a procedural guide for replication, and quarterly reports on maintenance and technical support.

Specific requirements

In line with the establishment of a robust, scalable, and user-friendly Local Road Asset Management System (LRAMS), the Consultant shall configure and implement a proven Commercial Off-the-Shelf (COTS), web and GIS-based RAMS platform. Respecting the regulatory and procedural bases set in Task 1, LRAMS shall be hosted on a secure cloud infrastructure within the national data centre in the form of a web application and must comply with all functional and non-functional requirements specified in this ToR, including multi-lingual capability (Serbian and English interfaces). 

It shall also integrate all core functionalities, including the Location Reference System (LRS), Road Database (RDB), GIS interface, economic evaluation tools, and input-output data reporting tools, delivered as a single, unified platform. It must be capable of integration with external tools such as QGIS, HDM-4, and client-maintained databases.

[bookmark: _Toc216889141]Sub-Task 3.1. Location Reference System (LRS)
The Consultant shall configure and implement the Location Reference System (LRS) as a foundational component of the LRAMS platform for all Local Self-Governments (LSGs).

The LRS must be established in complete alignment with the law and by-law regulations in the Republic of Serbia, and municipal decisions, including:
· the classification, naming, and marking of public roads as per national and municipal regulations;
· decisions of LSGs regarding the categorisation of roads within their jurisdictions.

The LRS shall include the following minimum capabilities:
· Division of the road network into sections and nodes, ensuring clarity and uniform referencing.
· Linear Referencing Method (LRM) to allow precise spatial positioning (stationing) of phenomena (e.g., defects, works, assets) along each road section.
· Integration with the GIS module and Road Database (RDB), allowing visualisation and relational referencing.

If necessary, the Consultant shall undertake field surveys and mapping activities to define road axes and verify or establish referencing. Resultant data shall be compiled into GIS layers compatible with the LRAMS and prepared in formats acceptable to the Client.

In cases where LSG's categorisation of roads is incomplete or absent, the Consultant shall conduct the required analysis and propose a categorisation scheme for formal adoption.

Key activities:
· Configure LRS for LSGs in accordance with Serbian law and municipal decisions.
· Establish referencing methods (sections, nodes, linear referencing).
· Ensure GIS integration and alignment with the categorisation of roads.

Deliverables shall include the following:
· Established referencing methods and configured LRS

[bookmark: _Toc216889142]Sub-Task 3.2. Road Database (RDB)
The Consultant shall configure and implement a comprehensive relational road database (RDB) within the proposed COTS-based LRAMS platform, intended for the storage, querying, and archiving of all relevant data related to roads and their associated infrastructures.

The database must be designed to include all necessary tables and relational links between them, fully supporting the operational, planning, and evaluation functions of the LRAMS. It shall include, at a minimum, the following categories of information:
· Location Reference System (LRS) integration,
· Road elements and structures data (elements of the cross-section, horizontal and vertical geometry, type and condition of pavement),
· Traffic data and vehicle fleet characteristics,
· Climatic and environmental parameters,
· Inventory of structures: bridges, tunnels, culverts, retaining walls, etc.
· Costs and prices (construction, maintenance, rehabilitation, new construction, materials, and workforce),
· Planning and project documentation,
· Maintenance plans and work programme data,
· Contractors, suppliers and work history.

A standard and uniform road condition and characteristics dataset shall be defined for paved and unpaved roads.

The data being held will be used for the implementation of both low-level program-economic evaluations, including resurfacing and patching, as well as detailed high-level full reconstruction and rehabilitation. The system must contain all the necessary elements to support analyses and decision-making processes at both strategic and project levels for the highest-ranking local roads (high-level). However, it should have the ability to perform low-level program-economic evaluations with a limited amount of data, considering the huge differences in the size and types of roads in the local road networks, and the strength and capacity of the LSGs. 

Initial reporting should be provided from data generated based on IRI, and distress indicators such as cracking, faulting, potholes and rutting. The LRAMS system shall also provide the support of more comprehensive and detailed data and indicators on: right of ways; pavement construction; characteristics and condition of the pavement surface from FWD, SCANNER and SCRIM and similar; elements of the cross-section and geometry of the road, ITS equipment, ancillary assets (including tunnels, bridges, culverts, walls, embankments and cuttings), and lighting assets.

In line with the set objectives, the relevant database tables must include fields allowing classification of asset conditions or characteristics into defined condition classes (e.g., Very Good, Good, Fair, Poor, Very Poor), as per standard five-level condition grading to support program-economic evaluations at a low level of data detail. 

In addition, the RDB must also support:
· Storage and input of vector-based data objects (e.g., geometries, GPS traces).
· Automated and user-configurable backups at defined intervals to ensure historical data recovery, rollback, and version tracking.

Key activities:
· Configure a comprehensive RDB including road geometry, pavement condition, ancillary assets, traffic data, climatic parameters, and costs.
· Ensure interoperability with HDM-4 and external GIS platforms.

Deliverables shall include the following:
· RDB configured and approved by the Client

[bookmark: _Toc216889143]Sub-Task 3.3. Recordings and Measurements
The Consultant shall be responsible for planning, surveying and verifying the collected road condition and inventory data across the entire project network, covering up to 30,000 km of paved roads managed by participating LSGs. All data collection must be conducted in accordance with the regulatory and procedural framework defined under Task 1, and shall comply with internationally recognised best practices and the performance requirements specified in this TOR.

The Consultant shall ensure that the data collection methodology and equipment meet the following minimum technical and operational specifications:
· Pavement surface condition indicators to be recorded shall include at least:
· International Roughness Index (IRI) with longitudinal sampling at 250 mm or finer and elevation measurement precision of 0.5 mm or better.
· Rutting with sample intervals of 0.2 m or lower and measurement precision within 1 mm.
· Distress identification and classification for both asphalt and concrete pavements, including cracking, potholes, patching, subsidence, edge deterioration, bleeding, spalling, faulting, and corner breaks, with support for individual defect severity grading and sizing.
· Road geometry data such as lane width (mandatory), and optionally cross-fall, gradient, and shoulder drop.
· Location referencing shall be accurate to 10 cm Circular Error Probable (95%) or better and recorded using UTM Zone 34N (WGS84), with optional support for ETRS89.
· Equipment used must be capable of simultaneous data collection across two lanes (or 6 m carriageway width), be vehicle-agnostic and portable, and operate at up to 100 km/h to ensure efficient coverage.
· Data collection operations shall require no more than one operator (in addition to the driver) and be managed via a dedicated PC software or mobile interface. During survey operations, the system should allow for automated data capture and cloud synchronisation, with minimal manual intervention.
· Collected GPS tracks must be editable post-processing via appropriate software tools, especially for urban corridors or forested regions.
· The Consultant shall ensure that all data is processed, quality-controlled, and validated within one week of collection. Before entering any data into the LRAMS database, it must be validated against the quality norms defined under Task 1.
· Final data outputs must be made available in:
· Machine-readable text formats,
· GIS-compatible formats (e.g., shapefiles, GeoJSON),
· PDF summary reports (optional),
· And visualised within the RAMS platform using built-in analytics tools.

The Consultant shall also ensure seamless integration of processed data into the configured Road Database (RDB) and GIS modules of the LRAMS platform.
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Key activities:
· Plan field surveys covering up to 30,000 km of paved roads.
· Collect standardised data: IRI, rutting, cracking, potholes, etc.
· Ensure data validation, quality control, and integration into LRAMS.

Deliverables shall include the following:
· Supply of a fully quality-checked and validated dataset of road condition and inventory measurements, formatted and imported into the LRAMS database, compliant with all required data standards, and traceable through documented field logs and processing workflows as soon as completed for each selected local road network

[bookmark: _Toc216889144]Sub-Task 3.4. Configuration of GIS Interface and External Integration
It is necessary to configure and implement a web-based GIS interface that shall serve as an integrated visualisation and spatial analytics tool for the LRAMS. This interface shall be fully embedded within the LRAMS environment and tightly linked with the Location Reference System (LRS) and Road Database (RDB).

The GIS component must fulfil the following core requirements:
· Support the selection and overlay of OpenStreetMap, Google Maps, satellite imagery, and other commonly used base maps.
· Enable the display of data-indicator layers from the database, such as road condition, traffic volumes, asset inventory, and planned works.
· Include dedicated toolsets for LRAMS managers, allowing greater access and control than public or non-administrative users.
· Support user-role-based access control and security protocols, compliant with ISO 27001 and ISO 27002 for information security management.

In addition to visualisation, the GIS interface of LRAMS must include:
· Tools for entering, deleting, and updating spatial datasets directly within the map interface.
· The ability to make geometry-based corrections and adjustments to the LRS and ensure automatic synchronisation across all related tables and dependent modules in the database.
· Capabilities to generate both predefined and custom reports based on spatial filtering, attribute-based queries, and multi-layer selection.
· Export/import functionality to interact with external GIS tools (e.g., QGIS) and systems maintained by LSGs or ministries.
· The GIS system must be seamlessly accessible via standard web browsers (without requiring plug-ins) and must operate as a core module of the unified LRAMS platform.

Key activities:
· Implement a web-based GIS interface with multi-layer visualisation, data editing, reporting, and interoperability with QGIS.
· Ensure compliance with ISO 27001/27002 information security standards.

Deliverables shall include the following:
· Configured a fully operational and secure GIS module integrated with LRS and RDB, with administrator-level toolsets, reporting features, and data exchange functions.

[bookmark: _Toc216889145]Sub-Task 3.5. Configuration of Program-Economic Evaluation Tools
The Consultant shall configure decision support tools within the LRAMS platform to enable economic analysis and program-level prioritisation. This task involves configuring and implementing the built-in pavement evaluation capabilities within the proposed LRAMS platform to support data-driven maintenance planning, performance modelling, and economic prioritisation of investments. The system must also provide interoperability with external tools, including HDM-4, for more advanced analysis.

The core requirements of this task are:
· The LRAMS platform shall include an in-built decision support tool that enables users to configure predictive pavement performance models (either using predefined models or by setting custom deterioration curves), allowing for the simulation of pavement condition trends over time.
· The LRAMS shall support programme analysis by enabling users to optimise intervention strategies considering key factors such as pavement condition, traffic, functional classification, and budget constraints.
· The LRAMS platform shall include a provision to interface with HDM-4, enabling the preparation of input datasets directly from the system and the import of HDM-4 analysis outputs. This will allow LSGs and the implementing agency to undertake both simplified and detailed assessments as needed.
· The platform shall include graphical and tabular reporting features, including dashboards and metrics to present performance trends and forward work program outputs.

The combination of in-built and HDM-4-integrated tools ensures that the system supports both simplified evaluation (suitable for limited data environments) and advanced analysis when required. It is possible to apply other logical solutions proven in practice, in which case the Consultant must provide evidence of the satisfaction of the relevant users.

For LSGs that are the subject of this project, it is necessary to carry out the necessary training of users in the preparation of short-term and medium-term program analyses.

The Consultant shall prepare short-term and medium-term program analyses for 10 LSGs under the selected pilot local road networks.

Key activities:
· Configure decision support tools for maintenance planning, life-cycle cost analysis, and investment prioritisation.
· Ensure integration with HDM-4 for advanced analysis.

Deliverables shall include the following:
· Configured and implemented an in-built program-economic evaluation tool within the LRAMS platform, ensuring that it includes user-configurable deterioration models, life cycle cost analysis capabilities, and treatment prioritisation logic based on pavement condition, traffic, and budget constraints
· Short-term and medium-term program analyses for 10 pilot LSGs
· Configured the interface for integrating with external decision-support tools such as HDM-4, including the ability to generate HDM-4 input files and import resulting analysis outputs into the LRAMS

[bookmark: _Toc216889146]Sub-Task 3.6. Configuration and Deployment of Mobile Applications
To enable efficient field operations and citizen engagement, the Consultant shall configure, deploy, and maintain two types of mobile applications as extensions of the LRAMS platform.

a) Mobile Application for Field Data Collection

The Consultant shall configure and deploy a mobile application (Android and iOS) for use by authorised personnel to:
· Conduct visual and measured surveys of roads and related assets.
· Capture geotagged photos, attribute data, and inspection notes.
· Sync collected data with the central RAMS database (online/offline mode).
· Ensure user authentication and data validation workflows.

This mobile application must be a native extension of the LRAMS platform, ensuring data consistency and security.

b) Mobile Application for Public Grievances

The Consultant shall supply and configure a mobile app (Android and iOS) intended for use by the general public. The app shall allow users to:
· View road network maps and asset status.
· Report grievances, complaints, or safety hazards with photo uploads and location data.
· Track the status of submitted reports.
· Access basic road-related information (e.g., closures, detours).

The Consultant is responsible for publishing both applications on the Google Play Store and Apple App Store, and for preparing user guides and instructional materials in Serbian.

Applications shall be tested and deployed in production environments (Google Play Store and Apple App Store) and supported by an administrative dashboard for managing user roles, issue categories, and submitted feedback. The Consultant shall also provide all required documentation, including application release notes, user manuals, and operational guidelines, in both Serbian and English.

Key activities:
· Develop and deploy:
(i) mobile application for field data collection (engineers), and
(ii) mobile application for citizen grievance reporting.
· Ensure synchronisation with LRAMS, secure authentication, and a multilingual interface (Serbian/English).

Deliverables shall include the following:
· Supplied/developed, configured, and deployed two fully functional mobile applications for field data collection and for public grievance reporting, both integrated with the LRAMS platform and compatible with Android and iOS operating systems. 

[bookmark: _Toc216889147]Sub-Task 3.7. LRAMS Replication
It is necessary to provide tools that will enable the replication of the initial empty LRAMS for the purpose of introducing new users (LSGs). Data common to all users (LSGs) on the territory of Serbia, such as data on the fleet and standardised vehicles, growth rates and profitability, prices of materials and labour, etc., must be included in the initial RAMS.

Hence, the LRAMS shall be configured to support the structured onboarding of additional Local Self-Governments (LSGs) beyond the initial implementation scope, ensuring its long-term sustainability and scalability. The Consultant shall configure the LRAMS platform to allow for seamless replication and setup for new users while maintaining centralised system integrity.

The following requirements apply:
· The platform shall support a multi-tenant architecture, allowing multiple LSGs to operate within a common system framework while maintaining data isolation, security, and administrative independence.
· The RAMS shall include configurable data model management, enabling customisation of data fields, classifications, and operational parameters based on the specific needs of each LSG, without requiring code-level changes.
· A clear procedural guide shall be developed for onboarding new LSGs, outlining roles, licensing, infrastructure, hosting requirements, and support arrangements between the Client (national authority), LSG, and service provider.
· The Consultant shall ensure that common reference data (e.g., cost norms, HDM-4 default vehicles, national policies) is centrally maintained and version-controlled, while LSG-specific data remains independently manageable.
· This functionality is critical to support phased roll-out across all 145 LSGs in Serbia and to ensure that each LSG, regardless of its capacity, can access and use the LRAMS sustainably.

Additionally, the Consultant shall ensure that:
· The LRAMS shall be capable of managing users and organisations through a dedicated module that supports the creation of multiple organisations and user roles, with configurable hierarchy levels to manage jurisdiction-based access. Access to application features and datasets shall be role-based, enabling secure and segregated use across LSGs and user groups.
· The LRAMS shall also maintain comprehensive audit and security controls, including logging of all changes to core data (e.g., road network edits), tracking of user login sessions (e.g., time, IP, device type), and maintaining an auditable record of user activity to ensure transparency, accountability, and system integrity.

As part of this activity, it is necessary to define instructions that will refer to the procedures for introducing new users, as well as the costs of new/existing users, in the relationship between the consultant (licensing plans)-national data centre (storage and processing capacity)-user (LSGs), in proportion to the size of the user's road network.

Key activities:
· Configure LRAMS for multi-tenant architecture, enabling onboarding of additional LSGs.
· Develop a procedural guide for replication, licensing, and cost allocation.

Deliverables shall include the following:
· Configured LRAMS for multi-tenant architecture, enabling replication
· Procedural guide for LRAMS replication. 

[bookmark: _Toc216889148]Sub-Task 3.8. Technical Support and Maintenance
The Consultant shall provide post-implementation support and maintenance services for the LRAMS platform, including its web-based modules and mobile applications, for a period of one year following go-live.

Key requirements include:
· Set up a helpdesk with a ticketing system for user-reported issues.
· Operational support, including:
· Bug fixes and minor enhancements.
· Data integrity checks and recovery procedures.
· Assistance with user account management and role configurations.
· Performance monitoring of the system and resolution of any disruptions.
· Release of patches or updates in a controlled and communicated manner.
· Compliance with agreed service-level parameters, including:
· Helpdesk availability from Monday to Friday, 08:00 to 17:00 (local time).
· Response and resolution timelines based on severity classification.

Key activities:
· Provide helpdesk and maintenance services for one year post go-live.
· Ensure bug fixing, updates, and SLA-based support.

Deliverables shall include the following:
· Support and maintenance status report
· Minutes of meeting with the Client to review system health, usage metrics, and upcoming improvements.


The main deliverables related to Task 3:
· LRS and RDB configurations
· Validated road condition and inventory dataset
· Operational GIS interface
· Configured decision support and HDM-4 interface
· Two mobile applications deployed and tested
· Procedural guide for LRAMS replication
· Maintenance and support report
[bookmark: _Toc216889149]Task 4. Climate Resilience and Investment Planning
The purpose of this task is to ensure that the Local Road Asset Management System (LRAMS) not only serves as a tool for asset management, but also directly supports climate-resilient investment planning at the level of Local Self-Governments (LSGs). To achieve this, the Consultant will integrate hazard assessment, vulnerability analysis, and prioritisation methodologies into the system, thereby providing municipalities with a structured framework for decision-making.

The process will begin with a detailed hazard assessment, using available data on landslides, rockfalls, floods, and flash floods. These hazards will be analysed in combination with climate and environmental datasets, enabling the identification of road links most exposed to risk. The Consultant will also prepare vulnerability and criticality assessments that capture traffic impacts, availability of alternative routes, detour lengths, and socio-economic importance of particular road sections.

The Consultant shall apply methodologies tested through the MaPLoRds diagnostic tool, which combines hazard exposure with infrastructure vulnerability and traffic criticality. By applying scoring systems and weighting factors, each road section will be assigned to a risk class ranging from very low to very high. These risk classes will serve as the basis for prioritisation of investments.

Based on the combined hazard and vulnerability results, the Consultant will develop priority matrices that rank road links and guide the allocation of resources. Each link will then be categorised according to the required type of intervention: light (typically < EUR 10,000), medium (EUR 10,000–100,000), or heavy (> EUR 100,000), reflecting the scale of works needed to address the hazard and restore functionality.

In addition to classifying investment levels, the Consultant will define timeframe categories: short-term, medium-term, and long-term, ensuring that recommendations are aligned with municipal budget cycles and realistic implementation capacities. For each pilot LSG, the Consultant will prepare draft investment planning options, which will include estimated costs, description of required measures, maturity of project documentation, responsible and funding agencies, and monitoring indicators.

The outputs will be configured within the LRASM, allowing municipalities to visualise hazards, vulnerabilities, and investment priorities directly in the system. The investment planning module will also be equipped with indicators to monitor resilience outcomes, such as the length of road sections improved, reductions in travel time, and avoided costs of climate-related damages.

By delivering these tools and methodologies, the Consultant will enable municipalities to transition from reactive responses to proactive planning, ensuring that local road investments systematically incorporate climate resilience and safety considerations.

The deliverables of this task will include a hazard and vulnerability assessment report for pilot LSGs, integrated priority matrices and scoring methodology, draft investment planning options for each pilot LSG, and a fully configured LRASM module supporting climate resilience and investment planning.

Summary of the task:
· Hazard assessment: Utilise data on landslides, rockfalls, floods, and flash floods, combined with climate and environmental datasets.
· Vulnerability and criticality: Assess traffic and infrastructure vulnerability, considering alternative routes, detour lengths, and socio-economic impact.
· Priority matrix: Develop and integrate a scoring methodology (classes 1–5) to prioritise road links by combining hazard exposure and vulnerability.
· Investment categorisation: Assign each road link to light, medium, or heavy investment class, linked to indicative cost ranges (<10,000 EUR; 10,000–100,000 EUR; >100,000 EUR).
· Timeframe classification: Define short-term, medium-term, and long-term interventions, ensuring linkage with LSG budget cycles.
· Investment plan options: Prepare investment planning options for each pilot LSG, including cost estimates, maturity of documentation, responsible/funding agencies, and monitoring indicators.
· Integration with LRAMS: Configure LRAMS modules to store, visualise, and report on climate resilience scoring, investment options, and KPIs.

Deliverables shall include the following:
· Climate hazard and vulnerability assessment report for pilot LSGs, covers, inter alia, 
· Integrated priority matrices and scoring methodology, 
· Draft Investment Plan Options for each pilot LSG
· Configured LRAMS module for climate resilience and investment planning
[bookmark: _Toc216889150]Task 5. Testing, Inspection, and Training
The final task of the assignment focuses on ensuring the operational readiness of the LRAMS and building the long-term capacity of Local Self-Governments (LSGs) and the Project Implementation Unit (PIU) to use and expand the system. This will be achieved through structured testing, inspection, and training activities.

The Consultant shall first conduct operational acceptance testing of all LRAMS components, including the core platform, the GIS interface, the program-economic evaluation tools, and the two mobile applications. These tests will verify that the system is fully functional, stable, and aligned with the specifications defined in earlier tasks. Testing will also confirm that data collected through surveys and citizen reporting is correctly synchronised with the database, and that decision-support outputs are accurate and reliable.

In parallel, the Consultant will organise training programs tailored to different user groups. A comprehensive "train-the-trainer" approach will be adopted, enabling selected engineers and officials from the PIU and LSGs to acquire advanced knowledge and subsequently transfer it to their colleagues. Training will cover the technical aspects of system operation, data collection and validation, the use of decision-support modules, and the interpretation of results for planning and budgeting purposes.

The training programme will be delivered at two complementary levels:
· Basic training for all LSGs: Since LRAMS will be deployed in all 145 municipalities and cities, the Consultant shall organise introductory training sessions for representatives of each LSG. This training will provide participants with the fundamental knowledge required to access the system, use the GIS interface, enter and validate data, generate standard reports, and interpret outputs relevant to routine planning and decision-making. Training will be structured in a modular format, ensuring that even staff with limited prior exposure to IT systems can acquire the necessary skills. The aim is to create a common baseline of knowledge across all municipalities, enabling consistent and effective system use nationwide.
· Specialised training for advanced users: In addition to the basic modules, the Consultant shall provide specialised training for PIU staff, engineers, and advanced users from selected LSGs. This training will cover configuration and system administration, advanced analysis using economic evaluation tools (including HDM-4 integration), and quality control of survey and monitoring data. A "train-the-trainer" approach will be adopted, allowing selected individuals to become multipliers of knowledge within their institutions.

The Consultant shall prepare training materials in both Serbian and English, including manuals, step-by-step tutorials, and video guides. All user manuals and training resources will be made available online in bilingual format, ensuring wide accessibility. Training sessions will be interactive and will include hands-on exercises using live system data.

Upon completion of testing and training, an Operational Acceptance Certificate, confirming that the system is functioning according to agreed requirements and that key staff have the skills to operate it, has to be issued and verified by the Client. This certificate will serve as the formal basis for handing over the system to the Client.

The outputs of this task will include:
· a structured training programme, comprising both basic and specialised modules;
· bilingual user manuals and online resources;
· training sessions delivered to representatives of LSGs;
· advanced training delivered to PIU and selected LSG engineers;
· and an Operational Acceptance Certificate.

Together, these deliverables will ensure that the LRAMS is not only technically sound but also sustainable through the strengthened capacities of the institutions responsible for its long-term use and development.

Summary of the task:
· Conduct training sessions for LSG and PIU staff, ensuring knowledge transfer for long-term sustainability.
· Provide training materials in Serbian and English, including manuals, tutorials, and video guides.
· Conduct operational acceptance tests of LRAMS, mobile apps, and GIS interface.
· Establish a "train-the-trainer" program for national experts.

Deliverables shall include the following:
· Training programme and materials.
· Operational Acceptance Certificate.
· LRAMS User Manual and guidelines hosted online in bilingual format.


The Services' overall deliverables summary
· Institutional/legislative and financing proposals.
· Road Maintenance Handbook and Contract template.
· Climate Resilience Guidelines.
· Validated baseline survey and financial capacity report.
· Configured LRAMS platform (LRS, RDB, GIS, evaluation tools, mobile apps).
· Climate Resilience and Investment Planning module with pilot Investment Plans.
· Training programme, user manuals, and acceptance certificates.
· Quarterly support and maintenance reports.

As a result, the Scope of Services gains a clearer logic:
 policies and institutions
 data & baseline
 technical system
 climate resilience & investment planning (new)
 training & acceptance
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The Consultant is required to complete the Compliance Level column for each requirement listed in this section. The purpose of this table is to enable objective evaluation of the proposed solution against the mandatory functional and non-functional requirements. This data shall be used in the process of the Consultant’s evaluation and selection, and in testing and acceptance process at the end of the Services implementation.

For each item, the Consultant shall:
· Indicate the compliance level using the following scale:
· 10 – Fully Available: The functionality is fully developed, tested, and operational in the proposed solution.
· 5 – Partially Available: The functionality is available but with limitations, requires configuration/customisation, or will be further developed during the project.
· 0 – Not Available: The functionality is not supported by the proposed solution.
· Provide a short explanation or reference in the “Remarks/Comments” column (if applicable), describing how the requirement is met (e.g. reference to existing deployments, screenshots, user manuals, or technical specifications).
· Confirm that all items marked as “Fully Available” will be demonstrated during acceptance testing.

Failure to complete this table in full may result in the proposal being considered non-compliant.

The COTS Software must comply with the functional and non-functional requirements as specified in the Appendix 1 of the TOR.
[bookmark: _Toc216889152]LOCATION AND DURATION OF THE ASSIGNMENT
The Services shall be implemented across Serbia. As indicated in the TOR, part of the Services shall be implemented in all 145 LSGs, while the other part of the assignment shall be implemented in selected pilot LSGs.
The indicative beginning of the Services is June 2026. 
The duration of the Services is 26 months from the commencement date, but no later than the Project closing date, November 30, 2028.
The 26-month duration includes 1 month for the inception phase and 25 months for the implementation phase, which concludes with the issuance of the Operational Acceptance Certificate and draft Final Report. The operational phase lasts 1 year following go-live.
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[bookmark: _Toc192759403][bookmark: _Toc201659239][bookmark: _Toc216889154] Reporting Requirements
Apart from the already defined specific outputs within each task/sub-task, the Consultant shall prepare the following reports reflecting the implementation and progress of the whole Services:
· Inception Report, which defines the reliable Work plan;
· Semi-annual Progress Reports, which provide information about the project progress; and
· Final Report, which covers the overall project achievements.

The Inception Report is intended to
· put in real context and calendar, proposed assignments' methodology and work plan, 
· reflect adjustments agreed during the contract negotiations,
· set up management, review, and monitoring procedures, and 
· Identify counterparts, communication, and correspondence matters.

The Inception Report should present the mobilisation of planned resources and inform about any other issues that should be identified at the earliest stages of the contract to minimise any potential delays or problems during the implementation phase. 

The Inception Report should contain, but is not limited to, the following main elements:
· Project synopsis;
· Executive summary;
· Activities planned and implemented during the inception stage;
· Assessment of the impact of changed circumstances, if any, on the beginning and course of the assignment compared to the original (starting) assumptions;
· the Service objectives, assumptions, risks, and expected outcomes;
· Planned activities and outputs;
· Communication and visibility plan;
· Project management;
· Mobilisation of experts and other resources;
· Annexes.

Suitable and objectively quantifiable indicators shall be proposed by the Consultant and included in the Inception Report. Indicators to be proposed shall be based on required outputs and may take the nature of descriptive indicators, performance indicators, qualitative indicators, quantitative indicators, etc.

The Semi-annual Progress Reports shall present overall Service progress, progress by each task and activity, evaluation of the execution of the plan for the past period with explanations of the reasons for deviation from the plan, if any, updated detailed plan for the next semi-annual period and the remaining Services duration. The report should identify problems in the implementation of tasks and propose measures for effectively addressing these issues in the coming period. The report includes a list of prepared, submitted and approved deliverables. 

The Semi-annual Progress Reports should contain, but are not limited to, the following main elements:
· Project synopsis;
· Executive summary;
· Summary of progress from the Service beginning;
· Project progress in the reporting period;
· Detailed description of communication activities;
· Project planning for the next reporting period (update of the Work plan);
· Project planning for the remaining Services duration.
· Annexes, project findings, recommendations.

[bookmark: _Hlk66786078]The Final Report is intended to present activities carried out during the whole project duration and include an overall assessment of the achievement of set objectives. The report should reply to every requirement specified in the Terms of Reference, highlighting the performed activities and the gained results. The Final Report should contain, but is not limited to, the following main elements:
· Project synopsis;
· Executive summary;
· Tasks description, chronology, achievements, outputs and outcomes;
· Overall assessment of the project performance.
· Evaluation of the adequacy of management and communication procedures in the Service delivery;
· Lessons Learned;
· Conclusions with recommendations;
· Annexes - outputs of the project.
[bookmark: _Toc192759404][bookmark: _Toc201659240][bookmark: _Toc216889155]Submission and Approval of Reports
All reports shall be prepared in bilingual form, in Serbian and English, and shall be delivered in two hard copies and an electronic version in editable, unprotected format and PDF format.

Inception and Final Reports are subject to the Client's prior review and approval. The Client may comment on periodic (semi-annual) progress reports, but these types of reports are not subject to the prior Client approval. The Clients’ comments have to be addressed appropriately and described by the Consultant in the following progress report.

The report’s delivery deadline is specified as follows:
· The Draft Inception Report has to be submitted within 30 days of the Service commencement date.
· The Draft Final Report has to be submitted 30 days before the Service completion date.
· The progress report has to be delivered within 10 days following the end of the reported period.

The Client shall provide comments (if any) on the draft reports within 15 days upon receipt. Within 15 days of receiving comments from the Client, the Consultant shall submit the final version of the report.

Task specific reports that are subject to Client review prior to final release are subject to the same timelines as in the paragraph above.

The Client shall approve in written Inception and Final Reports within 10 days of receipt of revised and updated versions in accordance with the Client’s remarks and comments. Approved Final Report shall be considered as evidence of the completion of all Consultant’s obligations under the Services and the contract, and shall be the basis for issuing the Final payment certificate and final payment by the Client to the Consultant.
[bookmark: _Toc192759405][bookmark: _Toc201659241][bookmark: _Toc216889156]List of Deliverables
The table presents all deliverables specified in this TOR with a short description of the document, delivery conditions, and requirements.

[bookmark: _Toc216889157]Table: List of Deliverables
	No
	Deliverables
	Description
	Due date
	Form

	Project reports

	1
	Inception Report 
	The report outlines the Consultant's approach, methodology, and work plan, as well as management, review, and monitoring procedures, and addresses matters related to counterparts, communication, and correspondence.
	· 30 days from the Service Commencement date
· 15 days after receiving the Client's comments
	Draft


Final (approved)

	2
	Semi-annual Progress Reports 
	The report outlines the key issues to be addressed, provides a description of the quantitative progress per task and for the Services (including completion, disbursements, and milestones reached), updates the work plan, and identifies major progress bottlenecks.
	10 days following the end of the reported period
	-

	3
	Final Report
	The report outlines the task description, chronology, achievements, outputs, and outcomes, as well as an overall assessment of the project's performance, lessons learned, and conclusions with recommendations.
	· 30 days before the Service completion date
· 15 days after receiving the Client's comments
	Draft


Final (approved)

	Thematic deliverables

	1
	Institutional and Legislative Framework Report 
	Report shall include results of Sub-tasks 1A:
· Draft amendments and proposals for the institutional and legislative framework
· Recommendations for harmonisation with EU directives and best practice examples
· Draft national framework for local road management
	· End of the 4th month
	Final

	2
	Financing and Contracting Report 
	Report shall include results of Sub-tasks 1B:
· Recommendations for sustainable financing of local roads
· Draft Road Management Contract templates with model bidding documents
· Recommendations for a monitoring system for road maintenance and investment expenditures
	· End of the 5th month
	Final


	3
	Local Roads Maintenance Handbook
	Handbook shall set out minimum technical requirements for routine and periodic maintenance works, and shall serve as a reference for local service enterprises, private contractors, and other stakeholders engaged in road maintenance.
	· End of the 7th month
	Draft




Final (approved)

	4
	Report on planning, community participation, resilience and safety which shall include the following
	Report shall include:
· Draft guidance for planning and prioritisation procedures
· Methodology for community participation in road management
· Technical recommendations for embedding resilience and safety in engineering practices
	· End of the 7th month
	Final

	5
	Climate Resilience and Safety Report 
	Report shall include the results of Sub-tasks 1D:
· Climate Vulnerability and Resilience Guidelines for Local Roads
· Hazard scoring and prioritisation methodology with GIS-based vulnerability maps
· Investment planning framework
· Specifications for environmental monitoring
· KPIs and monitoring framework to be integrated into LRAMS
· Proposals for embedding resilience and safety into Road Management Contracts
	· End of the 7th month
	Final

	6
	Report on the existing local road networks
	Report shall include the results of Task 2:
· Report on LSG survey and data validation
· Financial and institutional capacity assessment of selected LSGs
· Recommendation for pilot LSGs and selected networks for LRAMS rollout
	· End of the 8th month
	Final

	7
	Location Reference System (LRS) [configured]
	LRS configuration includes establishment of referencing methods (sections, nodes, linear referencing) and implementation of local road networks for all LSGs
	· End of the 11th month
	Final

	8
	Road Database (RDB) [developed]
	RDB configured and approved by the Client
	· End of the 12th month
· 15 days for the Clients comments/suggestions
· 15 days for final output
	Draft


Final

	9
	Collected and verified RDB datasets
[per each LSG]
	Supply of a fully quality-checked and validated dataset of road condition and inventory measurements, formatted and imported into the LRAMS database completed for each selected local road network, including configured a fully operational and secure GIS module integrated with LRS and RDB, with administrator-level toolsets, reporting features, and data exchange functions
	· The first submission before the End of 15th month
· Maximum period between submissions is 3 months
· Last submission at the End of 23rd month
	Periodically
(as soon as completed)

	10
	Program-Economic Evaluation Tools [configured]
	Program-Economic Evaluation Tools configure decision support tools within the LRAMS platform to enable economic analysis and program-level prioritisation
	· End of 21st month
· End of 22nd month
	Draft
Final

	11
	Short-term and medium-term program analyses
	Short-term and medium-term program analyses for 10 pilot LSGs
	· End of 22nd month
	Final

	12
	Mobile Application for Field Data Collection
[operational]
	Supplied/developed, configured, and deployed fully functional mobile applications
	· End of 22nd month
	Final

	13
	Mobile Application for Public Grievances
[operational]
	Supplied/developed, configured, and deployed fully functional mobile applications
	· End of 22nd month
	Final

	14
	Procedural guide for LRAMS replication
	Develop a procedural guide for replication, licensing, and cost allocation
	· End of 23rd month
	Final

	15
	Support and maintenance status report
	Support and maintenance status report, including Minutes of meeting with the Client to review system health, usage metrics, and upcoming improvements
	· End of 29th month
	Final

	16
	Climate hazard and vulnerability assessment report 
	Report includes climate hazard and vulnerability assessment for pilot LSGs, integrated priority matrices and scoring methodology, as well as draft Investment Plan Options for each pilot LSG
	· End of 23rd month
	Final

	17
	Training materials, manuals and programs
	Provide training materials in Serbian and English, including manuals, tutorials, and video guides, and establishment of a "train-the-trainer" program for national experts
	· End of 26th month
	Final

	18
	LRAMS User Manual and guidelines
	LRAMS User Manual and guidelines hosted online
	· End of 26th month
	Final

	19
	Operational Acceptance Certificate
	The date of Operational Acceptance Certificate represent the end of implementation stage and the beginning of operational stage of the LARMS
	· End of 26th month
	Final



Note: All deliverables identified as draft subject to the Client review and adoption. The Consultant is obliged to include the Client’s comments/suggestions in the final deliverable’s version.
TEAM COMPOSITION AND THE KEY EXPERT’S QUALIFICATION REQUIREMENTS
The Consultant Team should be formed from Key experts, with the qualifications and skills defined in the Table below, and Non-key experts, with qualifications and skills needed for the timely and successful completion of assigned tasks. Administrative and supporting staff should also be planned.

The Consultant shall provide adequate staff in terms of expertise and time allocation, as well as the equipment needed to complete the activities required under the assignment to achieve the project's objectives in terms of time, costs, and quality.

Considering the scope of the Services and type of expected deliverables, knowledge of the Serbian language is necessary to perform the assigned tasks. Therefore, local experts are welcome to be employed. Otherwise, the Consultant shall be obliged to engage enough interpreters to satisfy requirements and deadlines.

The Consultant should be aware that the Team experts must be available for extensive fieldwork. The Consultant is obliged to provide appropriate transport and accommodation to Team members during field activities.

The Consultant has to provide the Team Leader and five Key experts to carry out and complete the Services. The minimum required qualifications and experience of key experts are presented in Table.

[bookmark: _Ref201573406]Table: Qualification requirements for the Key Experts
	SN.
	Expert
	Qualifications and Skills
	Professional Experience

	1 
	Key Expert 1
Team Leader and Road Asset Management Expert
	University degree in Civil Engineering or Traffic/Transport Engineering or equivalent (min 300 ECTS)
	General experience:
· Minimum fifteen (15) years of proven professional experience in road management maintenance systems in management positions,
· Minimum ten (10) years of proven professional experience in the use of Road and Asset Management Systems
Specific experience:
· At least ten (10) years of experience in a Team Leader position;
· Participation as a Key Expert in at least two (2) RAMS projects, completed within the last fifteen (15) years. LRAMS projects shall be considered an advantage.
· Proven experience in the application of HDM4 or a similar techno-economic computer-based road management system within the last ten (10) years.
· Experience working in the public sector in road and transport asset management, as well as the use of asset management systems, will be considered an advantage.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.

	2 
	Key Expert 2
Road data collection expert/GIS expert
	University degree in related fields (min 300 ECTS)
	General experience:
· Minimum fifteen (15) years of proven professional experience in road data collection and validation, as well as road management maintenance systems development;
· Experience to be demonstrated from at least 10 international markets
Specific experience:
· At least ten (10) years of experience in a similar position;
· Participation as a Key Expert in a similar position in at least one (1) RAMS project, completed within the last ten (10) years. LRAMS projects shall be considered an advantage.
· Experience in road data collection and validation, as well as road management maintenance systems development in more than three international markets, will be considered an advantage.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.

	3
	Key Expert 3 System Specialist
	University degree in Electrical, Electronics or Computer Science, IT Engineering, Systems Engineering (min 240 ECTS)
	General experience:
· Minimum fifteen (15) years of working experience in implementing GIS-based IT projects.
Specific experience:
· Minimum five (5) years of experience in the implementation of GIS-based IT projects in the transport sector. 
· Experience in at least one (1) project in developing/ implementing a computerised Road Asset Management System. LRAMS projects shall be considered an advantage.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.

	4
	Key Expert 4 Pavement Specialist
	University degree in Civil Engineering (min 300 ECTS)
	General experience:
· Minimum twenty (20) years of proven professional experience in road management maintenance, and pavement management systems;
Specific experience:
· Participation as a Key Expert in at least one (1) RAMS project, completed within the last ten (15) years. LRAMS projects shall be considered an advantage.
· Proven experience in pavement performance analysis in the last ten (10) years.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.

	5
	Key Expert 5
IT Analyst and system development specialist
	University degree in computer science, IT or similar (min 240 ECTS)
	General experience:
· Minimum ten (10) years of professional experience in the development and implementation of IT systems, web services, GIS services, and databases;
Specific experience:
· At least five (5) years of experience in a similar position;
· Participation as a Key Expert in RAMS projects shall be considered an advantage.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.

	6
	Key Expert 6 Database Management Expert
	University degree in computer science, IT or similar (min 240 ECTS)
	General experience:
· Minimum ten (10) years of professional experience in the development and implementation of IT systems, web services, GIS services, and databases;
Specific experience:
· At least five (5) years of experience in a similar position;
· Participation as a Key Expert in RAMS projects shall be considered an advantage.
Language:
· A good command of spoken and written English is required.
· Knowledge of the Serbian language will be considered an asset.



It should be noted that the experts will not be evaluated during the shortlisting stage.
[bookmark: _Toc201659242][bookmark: _Toc216889158]INSTITUTIONAL ARRANGEMENTS
The Client

The Client is MCTI. The Client's representative for the overall LIID Project is the Project Coordinator. The LIID Project implementation is conducted by the PIU established within MCTI and is supported by the CFU established within MF. 
For all activities under the Services and the contract implementation, the Project Coordinator is assisted by the PIU management and expert staff. The Consultant shall perform tasks and activities in coordination and communication with the delegated counterparts/representatives.

All communication between the Client and the Consultant shall be in writing. Regarding payments to the Consultant, modifications of the Consultant’s contracts, issuance of the Consultant’s requests for the Client’s preliminary approval and other similar cases and activities for which the Client considers to be mandatory for such a way of correspondence, the correspondence shall be made by printed documents, in a sufficient number of copies, submitted through the Client’s archival office. For all other cases, correspondence through electronic mail is acceptable with previous agreements on the list of recipients of both sides.

The Client shall provide support to the Consultant to reach out to relevant stakeholders and ensure their participation. 

Through PIU, the Client shall make available all existing documents, reports and studies in reference to the LIID Project necessary for the successful implementation of the Services. The Consultant shall be fully responsible for verifying, interpreting and using such documents.

During field activities, LSGs shall provide premises for joint coordination meetings. 

The Client is not obliged to provide any offices, furnishings, equipment and other means needed for the Service performance and delivery.

The copyright on all deliverables, reports, and other material prepared under this contract shall remain with the Client.

The Consultant

The Consultant shall provide the Project Coordinator with written authorisation of the Consultant's Team Leader, who is responsible for the implementation of the Services on behalf of the Consultant and will cooperate closely with the Head of PIU and other PIU members. 

Considering the mandatory field activities, the scope of the Services, and the fact that the territory of the whole of Serbia is the location for performing the Services, the Consultant shall provide appropriate travel arrangements and accommodation for his staff at his costs.

The Consultant shall provide all equipment and services needed to perform the responsibilities and duties efficiently. The Consultant shall bear all the expenses for equipment and services and all costs related to the engagement and operation of the Consultant’s staff. 

The Consultant shall cover all costs for a training organisation, preparation, and undertaking, including materials, venues, refreshments, translators, if needed, etc.

The Consultant shall provide adequate office space for the Team in Belgrade, including a meeting room equipped with office equipment and communication lines to ensure smooth communication with the Client and LSGs remotely (telephone, fax, and internet) at all times during the Service performance.

The Consultant shall ensure proper project management, including organising meetings, preparing and circulating the agenda, writing and distributing minutes, and following up on and implementing the Client's comments, recommendations, and decisions. The date of the meetings, the agenda, and the necessary documents shall be set and circulated among the interested parties tentatively and at a reasonable time in advance. 

The Consultant shall establish and maintain an appropriate project document management system. All project-related documentation has to have an e-form (editable and PDF). All external documents and documents with signatures must be scanned and archived alongside other project e-documentation. The Consultant shall periodically deliver to the Client the collected and kept part of the project e-documents.
[bookmark: _Toc201659246][bookmark: _Toc216889159]LANGUAGE
The language of the contract is English. The Consultant shall provide a Serbian translation of the documents specified in the TOR.

The language for written and verbal communication with LSGs, national and local institutions, and authorities is Serbian. The Consultant shall provide a translation into English of all documents specified in the TOR to be bilingual.


[bookmark: _Toc216889160]Appendix 1: Table of functional and non-functional requirements
	No.
	Description
	Compliance Level

	
	
	Fully Available
	Partially Available
	Not Available

	
	
	10
	5
	0

	TR1
	General

	1. 
	The system shall be based on a cloud-native architecture, running in a cloud environment, so that users always have the latest version.
	
	
	

	2. 
	Web applications must be developed using web-based technology to be accessible via standard web browsers.
	
	
	

	3. 
	Web and mobile applications shall be capable of operating in English and Serbian.
	
	
	

	4. 
	Mobile applications must be developed using the latest technologies to be accessible via Android or iOS-based mobile devices or tablets with the specified configuration.
	
	
	

	5. 
	The system shall have the capability of utilising IoT (Internet of Things) technology to gather real-time data from various sensors on the road, constantly feeding information back to improve decision-making. Such real-time synchronisation promotes safer and well-maintained road networks.
	
	
	

	6. 
	The system shall allow the user to request administrator approval for any configuration changes (such as modifying or importing new network data) in the application.
	
	
	

	7. 
	The application should work on both Windows and Linux platforms, on all standard browsers.
	
	
	

	8. 
	The web application should have a comprehensive online help system.
	
	
	

	9. 
	The RAMS must have user-definable data entry forms, including labels in the Serbian language.
	
	
	

	TR2
	LRAMS Administration Level Features

	10. 
	The system shall provide administration tools to create, manage, and activate/deactivate user accounts.
	
	
	

	11. 
	The system shall allow the definition of multiple organisations and organisational units and allow the allocation of assets and users to those organisations.
	
	
	

	12. 
	The system shall allow the configuration of various user roles according to criteria defined by the system administrator, and the assignment of users to those roles.
	
	
	

	13. 
	The system shall permit security setup so that users may have different security privileges for sub-networks in different geographical or administrative areas.
	
	
	

	14. 
	The system shall permit setup so that different users have different levels of access to different types of data.
	
	
	

	15. 
	The web application administration module shall have the capability to manage the various lookups. The application shall allow the administrator users to add and edit lookups and lookup details to be used within the application.
	
	
	

	16. 
	The system shall enable the audit of all changes to core data, including the road network definition. The audit shall record the date and time of change, the nature of the change, and the username and IP address of the person who made the change.
	
	
	

	17. 
	The system shall allow the system administrator to configure application settings, such as date format and time format, and other application-level settings to be used across the application.
	
	
	

	18. 
	The system shall allow the system administrator to configure any master lookup data in the application.
	
	
	

	19. 
	Web applications allow users to define various master data and other custom settings.
	
	
	

	20. 
	The web application shall enable users to configure import file templates.
	
	
	

	21. 
	The system shall enable the display of 2D and 3D base maps from various online map sources within the GIS interface.
	
	
	

	22. 
	The GIS-based web application should be capable of styling the map parameters, applying various colours, icons, and opacity.
	
	
	

	TR3
	Web Application-Level Features of LRAMS

	TR3.1
	Techno-Economic Evaluation Analysis Module

	23. 
	The system shall have the capability to perform the defect-based Programme level analysis.
	
	
	

	24. 
	Programme analysis allows the users to generate a short to medium-term programme of works for a selected set of sections which maximises the economic return subject to budgetary constraints, or to fulfil objective functions as included under Life Cycle Cost analysis. 
	
	
	

	25. 
	The system shall have the capability to generate forward work programs and recommend the required treatment type and intervals for road segments.
	
	
	

	26. 
	The system shall have the ability to define various treatments to be done on assets, the cost associated with it, the life of treatment and its effects on asset condition.
	
	
	

	27. 
	The web application shall have the feature to develop budgets for various years and allocate budgets to different heads and treatments.
	
	
	

	28. 
	The system shall be able to configure the defect-based pavement deterioration models or utilise existing algorithms within the system to assess pavement performance over time.
	
	
	

	TR3.2
	Integration with HDM-4

	29. 
	The system shall be able to summarise, translate, homogenise and export road network data for use by HDM-4.
	
	
	

	30. 
	The system shall be capable of exporting traffic and traffic projection data for use by HDM-4. 
	
	
	

	31. 
	The system shall be capable of importing the final outputs of the HDM-4 analysis for representation and decision-making purposes.
	
	
	

	32. 
	The system shall be capable of representing HDM-4 outputs within its GIS interface.
	
	
	

	TR3.3
	GIS-based User Interface

	33. 
	The system shall be able to manage and display the road network and associated assets in a map interface. Graphical representations in the map shall link to unique assets in the road network register, asset register and other modules. 
	
	
	

	34. 
	The GIS-based interface shall also include standard GIS functionality, such as pan and zoom, filtering, importing and viewing external layers and map services, and user-defined symbology.
	
	
	

	35. 
	The system shall enable the drawing of polygons on the map, allowing the selection of assets within the polygon for display and reporting purposes.
	
	
	

	36. 
	The system shall have the capability to display the data on the map as various layers and shall allow the user to: 
· Control the visibility of the layers. 
· View the details of the layer.
· Style the layer 
· Filter the details in the layer.
	
	
	

	37. 
	The map-based interface shall have the ability to export any asset-related data in Geospatial formats, such as Shapefile, GeoJSON, KML, and MapInfo.
	
	
	

	TR3.4
	Road Database

	38. 
	The web application shall have the capability to define custom parameters against road network sections. The web application shall support mandatory parameters, including section codes, hierarchies, etc. and shall have mandatory validations on the data created/imported into the system.
	
	
	

	39. 
	The system shall enable import, review and approval of road network data.
	
	
	

	40. 
	The system shall allow users to preview the imported data before finalising the import process. This helps them verify that the data is correctly mapped and transformed. The system shall also allow users to accept/reject the imported records before they become active in the system.
	
	
	

	41. 
	The system shall maintain a comprehensive history of all import operations, including details on when imports were performed, the data imported, and any errors encountered during the process.
	
	
	

	42. 
	The system shall enable the user to configure additional inventory to the road network and define attributes to be stored against each type of inventory.
	
	
	

	43. 
	The system shall also have the option to define various defects and condition parameters for the road sections.
	
	
	

	44. 
	The system shall have the ability to bulk import asset details. This shall include pavement condition data generated from machine surveys and secondary data related to road inventory, road geometry and pavement condition, including FWD data.
	
	
	

	45. 
	The system shall allow users to modify the geometry and details of existing network sections, subject to the role defined for each user. It shall also then recalibrate the length and chainages based on the modifications.
	
	
	

	46. 
	The system shall also allow for the end dating of road sections and assets to prevent them from being further considered in analysis and calculations.
	
	
	

	TR3.5
	Road Asset Database

	47. 
	The system shall allow for the storage and management of information about structures and other roadside assets, such as utility services (both above and below ground), as well as other environmental and social assets along each road section within the right-of-way (ROW) and extending beyond in cases of large waterbodies, forests, and other similar areas.
	
	
	

	48. 
	The user shall be able to view the details of an asset by selecting the asset from a GIS interface.
	
	
	

	49. 
	The asset details shall include the condition of the assets, images, attachments, and history of maintenance activities performed on them.
	
	
	

	50. 
	The system shall provide a graphical view of the asset condition for easy visualisation.
	
	
	

	51. 
	The system shall have the ability to bulk import asset details.
	
	
	

	52. 
	The system shall have data validation features integrated into the application to ensure the integrity of the asset and structure of the imported data. The system shall also visually indicate the validation status of each imported record.
	
	
	

	TR3.6
	Data Import Module

	53. 
	The system shall have a flexible data import module that can be customised based on the data and format without the need for software changes.
	
	
	

	54. 
	The system shall permit the user to choose the source from which they want to import data.
	
	
	

	55. 
	Users shall be able to define how the imported data fields map to the application's data structure.
	
	
	

	56. 
	The system shall perform all validation checks to ensure that the imported data meets the application's data quality and integrity standards.
	
	
	

	57. 
	The system shall maintain a comprehensive history of all import operations, including details on when imports were performed, the data imported, and any errors encountered during the process.
	
	
	

	58. 
	The system shall enable users to view and approve the data imported into it.
	
	
	

	59. 
	The system shall have an option for quick retrieval and modification of imported data as needed before loading it into the main database.
	
	
	

	60. 
	The system shall allow users to preview the imported data before finalising the import process. This helps them verify that the data is correctly mapped and transformed.
	
	
	

	61. 
	The system shall also allow users to accept/reject the imported records before they become active in the system.
	
	
	

	TR3.7
	Climate Resilience and Disaster Management Module

	62. 
	Apart from the road and related asset inventory and condition data, the system shall also be capable of importing and viewing weather and disaster data on a GIS interface, mapped against the road sections.
	
	
	

	63. 
	The data for this shall be imported into various geospatial formats from different departments.
	
	
	

	64. 
	The system shall have the feature to send notifications and alerts to asset owners/managers in the event a disaster is predicted at the location of an asset.
	
	
	

	65. 
	The solution shall also integrate with third-party weather data providers for periodic import of weather data.
	
	
	

	TR3.8
	Traffic Information Management Module

	66. 
	Traffic volume data from traffic surveys shall be imported into the system in standard formats. 
	
	
	

	67. 
	The system shall permit the import of axle load data.
	
	
	

	68. 
	The system shall have the capability to compute the average traffic volume from uploaded data, considering seasonal correction factors and equivalency factors.

	
	
	

	69. 
	The system shall also allow users to view the traffic volume plotted against the roads on a GIS map, with the ability to apply various interpretations based on traffic volumes.
	
	
	

	70. 
	The system shall also allow user-defined traffic projection models and display the projected data against roads on a map and graphical interfaces.
	
	
	

	TR3.9
	Bridge Information and Management Module

	71. 
	The system shall record and update comprehensive information about each bridge, culvert and their components, including GIS coordinates, structural designs, materials, and historical maintenance records within the LRAMS system.
	
	
	

	72. 
	The system shall have automated and manual entry options for regular inspection data, using standardised assessment methodologies to rate bridge conditions and identify deterioration patterns. 
This functionality also manages photos, videos and other documentation from inspections and surveys.
	
	
	

	73. 
	The system shall have the functionality to create custom inspection and survey forms for bridges, culverts, or any other structural assets, supporting the condition assessment of structures and their components.
	
	
	

	74. 
	The system shall support conducting on-site inspections and surveys using custom survey forms through an integrated mobile application designed for engineers and other field staff. 
	
	
	

	75. 
	It shall also have tools to plan, track, and document maintenance activities. 
	
	
	

	76. 
	The system shall also include automated alerts for upcoming maintenance needs based on predictive analysis of condition data.
	
	
	

	77. 
	The system shall be able to create Customisable dashboards that provide real-time insights into the health of bridge assets, ongoing maintenance activities, and alerts for immediate action required.
	
	
	

	TR3.10
	Maintenance Works, Surveys & Inspections Management Module

	78. 
	Engineers using the system shall have the ability to record works planned and executed on the road or related inventory. The system shall also allow users to add work records by selecting assets from a GIS interface.
	
	
	

	79. 
	The details of the work, including status, start/end dates, geolocation, budgets, spends, etc., shall be captured along with images and photos of the work performed.
	
	
	

	80. 
	The web application shall also allow users to view the works performed, plotted on a GIS map, with appropriate styles to differentiate between works based on their status.
	
	
	

	81. 
	The web application shall enable users to define various surveys to collect and store data, which can be used for further analysis and interpretation.
	
	
	

	82. 
	The system shall have a pre-configured list of standard defects prescribed by international road agencies, as well as an option to define new custom defects as per business needs.
	
	
	

	83. 
	The system shall allow the user to group the network sections based on various network parameters. The system shall have the capability to display grouped network sections on a map and allow users to conduct surveys and analysis against them.
	
	
	

	84. 
	The system shall have the capability to create a route by connecting network sections and allow the user to conduct surveys, inspections, and analysis against a defined route.
	
	
	

	85. 
	The system shall have the capability to configure custom inspection forms.
	
	
	

	86. 
	The system shall have a feature to assign the created inspection forms to the relevant authorities for conducting the inspection.
	
	
	

	87. 
	The solution shall enable users to collect data during inspections from both mobile and web applications. 
	
	
	

	88. 
	The system shall have the capability to add attachments to the inspection form.
	
	
	

	89. 
	System shall support the following features on the map: 
· Option to drag the map to view locations outside the viewport. 
· Option to zoom in / zoom out. 
· Option to measure the distance between two points. 
· Options to mark different sites (Rectangles, Polygons and Circles) in the map.
· Option to switch between different configured base maps. 
· Option to view the map in 3-D.
	
	
	

	TR3.11
	Data Explorer Capability

	90. 
	The system shall have an exhaustive query builder module using the following features, with an option to visualise data on a map as a layer and then style the results based on various expressions:
· Query using any parameters in roads and assets.
· Query using the following operators: =, <=, >=, <, >, < >, IN, NOT IN, LIKE, BETWEEN
· Query using different aggregate functions: AND, OR.
· Query based on the selected polygon in the map.
· Option to save and re-use the saved query.
· Option to re-use the recently executed queries in that user session.
· Option to browse through the query results and filter them based on the primary columns.
· Option to reset the query and bring back the complete data set for use.
	
	
	

	91. 
	The system shall be able to save queries for future exploration.
	
	
	

	92. 
	The system shall be able to save the outputs of user-defined queries in Data Explorer as groups for further analysis or publish as map layers for visualisation.
	
	
	

	TR3.12
	Mobile Application for Inspections and Surveys

	93. 
	The system shall include an Engineers' Mobile Application to enable engineers to run forms for surveys or inspections, which the system administrator can configure.
	
	
	

	94. 
	The mobile application should work on the latest Android 12 and above and iOS 13 and above platforms.
	
	
	

	95. 
	The mobile application should work with or without an internet connection for data collection purposes.
	
	
	

	96. 
	The Engineers' mobile application shall automatically include the user's location while gathering data.
	
	
	

	97. 
	The mobile application should have the capabilities to upload photo/video attachments from in-field activities. All photos or attachments should be automatically geotagged.
	
	
	

	TR3.13
	Public Mobile Application 

	98. 
	The system shall include a mobile app for both iOS and Android platforms, enabling the general public to report complaints about roads and related defects. 
	
	
	

	99. 
	The mobile app for general public use shall allow sign-up and login using a secure mobile number and a One-Time Password (OTP) mechanism.
	
	
	

	100. 
	The system shall generate a unique reference number to identify each public-reported issue individually.
	
	
	

	101. 
	The issue shall include a description of the complaint, the date and time of the complaint, and photographs, including the geotagged location. 
	
	
	

	102. 
	The system shall enable the identification of officers or personnel responsible for addressing issues.
	
	
	

	103. 
	The system shall manage the handling of issues received, including the allocation of issues to the concerned officers or personnel, the sending of responses to complainers, and the closure of issues once they are resolved.
	
	
	

	104. 
	The system shall allow viewing of any reported issues on a GIS Map view. This shall include filtering or selecting issues based on status, reporting date, or location.
	
	
	

	105. 
	The system shall enable the generation of reports in Excel and PDF formats, detailing issues reported by the public along with their completion status.
	
	
	

	TR3.14
	Self-Service Data Analytics

	106. 
	The system shall provide users with a workspace to configure and run the analytics workflow. They shall be able to configure input datasets and use pre-set data transform functions within them to arrive at analysis results.
	
	
	

	107. 
	The system shall allow users to configure inputs, run the analysis and view the results, which can be published as a layer on the map.
	
	
	

	108. 
	The system shall enable users to transform data using a combination of predefined and user-configurable logic.
	
	
	

	109. 
	The system shall allow users to categorise the datasets based on specified rule conditions. This functionality shall support users in extracting a specific set of data from the dataset and visualising or exporting the data.
	
	
	

	110. 
	The system shall provide users with a workspace to configure custom KPIs, like PCI, using condition survey data and compute them. They shall be able to publish these indicators as a layer on the map for visualisation.
	
	
	

	TR3.15
	Integration Capabilities

	111. 
	The system shall support integration with external asset data sources and condition survey systems through APIs or structured file imports, enabling automated or semi-automated data updates.
	
	
	

	112. 
	The system shall enable interoperability with third-party platforms such as financial management tools, GIS systems, and project planning software, supporting functions like scheme tracking, cost analysis, and spatial reporting.
	
	
	

	113. 
	The system shall offer standardised data exchange using open formats (e.g., CSV, JSON, GeoJSON, WMS/WFS) and support scheduled or triggered synchronisation with external systems via secure, configurable interfaces.
	
	
	

	TR3.16
	Single Sign-On

	114. 
	The system shall support Single Sign-On (SSO) using industry-standard authentication protocols such as SAML 2.0 or OAuth 2.0.
	
	
	

	115. 
	The system shall enforce role-based access control, with user roles and permissions managed via integration with the organisation’s identity provider (e.g., Active Directory or Azure AD).
	
	
	

	TR3.17
	Reporting and Dashboards 

	116. 
	The system shall contain preconfigured reports and dashboards utilising pavement data, enabling users to derive insights from the data within the system.
	
	
	

	117. 
	Reporting of all items in the system database must be permitted, including reporting on user-defined items and attributes, audit records, etc.
	
	
	

	118. 
	Export to a PDF, spreadsheet and/or comma-delimited text files should also be provided.
	
	
	

	119. 
	The system shall have the capability to define custom dashboards according to user requirements, based on network, condition, and maintenance data.
	
	
	

	TR3.18
	Users and Organisation Management Module

	120. 
	System shall allow users to define multiple organisations and roles, using which data access can be restricted.
	
	
	

	121. 
	The system shall permit the creation of an organisation set with various hierarchy levels for jurisdiction management.
	
	
	

	122. 
	The RAMS shall audit all changes to the core data in the system, including road network definition. The audit shall record the date and time of the change, the nature of the change, and the username of the person who made the change.
	
	
	

	123. 
	The system should capture the details of user logins, including Login Time, Logout Time, IP Address, Logged Device Type, Browser Agent/Device ID, etc., and present the data in a way that makes it easy to interpret.
	
	
	

	124. 
	The application should have robust security features with access restrictions to application features, utilising roles, users, etc.
	
	
	

	TR4
	Architectural Requirements

	125. 
	The system shall be scalable to incorporate new roadwork projects, changes, data types, workflows, or integrate new asset categories.
	
	
	

	126. 
	The system shall have the flexibility to update specific services and capabilities without disrupting the existing operations of the system.
	
	
	

	127. 
	The system shall have an architecture that supports microservices, containerisation and orchestration. Architectural diagrams are to be submitted describing the same.
	
	
	

	128. 
	The system shall be capable of embracing the latest technologies and innovations, ensuring constant improvement and making it easier to adapt and grow. 
	
	
	

	129. 
	The system shall have the capability to utilise IoT (Internet of Things) technology to gather real-time data from various sensors on the road, effectively providing eyes and ears on the road that constantly feed information back to improve decision-making. This real-time synchronisation promotes safer and well-maintained road networks.
	
	
	

	130. 
	The system shall comply with Web Application Firewall (WAF) policies that safeguard the system against online threats and vulnerabilities, following the best practices outlined by the Open Web Application Security Project (OWASP). The system shall also adhere to ISO 27001. Valid certificates and third-party audit reports are to be submitted.
	
	
	

	131. 
	The system shall ensure high availability without any restrictions on the number of users, with minimal downtime and reliable performance.
	
	
	

	132. 
	The system shall include developer portal features that ensure seamless and quick integration with other systems/components used by the client.
	
	
	



