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[bookmark: _Toc201469892]Abstract
This research proposal sets out to explore how digital technologies can be effectively integrated into modern transportation engineering, with a focus on enhancing infrastructure efficiency, safety, and long-term sustainability. The study will centre on urban transportation systems, where growing demands and complex challenges make innovation both necessary and impactful. Using a mixed-methods approach, the research will combine in-depth case studies with quantitative analysis of traffic performance and infrastructure maintenance data. Key technologies examined include digital twins for dynamic infrastructure monitoring, AI-driven algorithms to improve traffic flow and system responsiveness, and Internet of Things (IoT) networks to enable real-time data collection from embedded sensors. One of the unique contributions of this research will be the development of a lifecycle analysis model that uses digital twin technology to support predictive maintenance strategies. Additionally, the study will propose practical, evidence-based policy recommendations to support the scalable adoption of smart mobility solutions. By bridging emerging theoretical insights with practical engineering challenges, the project aims to demonstrate measurable benefits—such as reducing maintenance costs by up to 30% and improving collaboration between public agencies and private sector stakeholders. The findings are expected to offer valuable guidance for cities, engineers, and policymakers working toward more intelligent and resilient transportation infrastructure.
[bookmark: _Toc201469893]1. Introduction
Transportation engineering stands as a foundational pillar of modern infrastructure, concerned with the planning, design, construction, and management of systems that ensure the efficient movement of people and goods (Rutgers University, 2024). Over the past decade, the field has experienced a paradigm shift driven by digital transformation—marked by the integration of technologies such as the Internet of Things (IoT), Artificial Intelligence (AI), and digital twins. These innovations are reshaping conventional transportation practices to achieve greater levels of efficiency, safety, and environmental sustainability (Michigan State University, 2024; Alanazi & Alenezi, 2024). At the heart of this transformation lies the capacity for real-time data analytics, predictive maintenance, and automation, enabling more responsive and adaptive transportation systems (ERP News, 2025).
[bookmark: _Toc201469894]1.1 Problem Statement
Despite growing interest in smart mobility, many transportation systems remain burdened by outdated infrastructure and fragmented digital ecosystems. Legacy technologies often lack interoperability, creating siloed data environments that hinder real-time monitoring and decision-making (ITS International, 2024). For example, urban traffic systems frequently rely on static control models, poorly suited to manage evolving congestion patterns—contributing to annual economic losses exceeding $299.5 billion in the United States alone (Velosiot, 2024). Moreover, regulatory fragmentation and inconsistent policy support further complicate the adoption of intelligent transport systems. Simultaneously, there is a significant skills gap in the workforce, particularly in deploying and maintaining AI-based technologies (Coherent Market Insights, 2025). An additional gap lies in the absence of standardized frameworks for lifecycle analysis, making it difficult to align digital strategies with long-term sustainability goals (Alanazi & Alenezi, 2024).
[bookmark: _Toc201469895]1.2 Research Rationale
Digitalisation offers compelling solutions to many of these challenges. Tools such as Geographic Information Systems (GIS) and AI-driven traffic prediction models can reduce congestion by 20–30%, contributing to lower emissions and enhanced commuter experience (Iteris, 2025). On the safety front, emerging technologies like autonomous vehicles and AI-based hazard detection systems hold the potential to prevent thousands of road fatalities each year—for instance, an estimated 1,762 lives could be saved annually in the UK through advanced vehicle technologies (Open Access Government, 2025). In terms of sustainability, the integration of electrified transport and digital infrastructure management has yielded up to a 9% reduction in emissions per passenger in cities such as Merida, Mexico (ITDP, 2024). Furthermore, IoT-enabled microtransit systems are narrowing the equity gap in transportation access, especially in underserved urban areas (UITP, 2024).
[bookmark: _Toc201469896]1.3 Aim and Objectives
Aim:
To develop a comprehensive framework for the digital integration of transportation engineering practices, with a focus on improving lifecycle efficiency, enhancing system resilience, and informing scalable policy solutions.
Objectives:
1. To evaluate key barriers (e.g., outdated infrastructure, regulatory misalignment) and opportunities (e.g., AI, digital twins) in the implementation of smart transportation technologies.
2. To propose data-driven strategies for modernising traffic management systems and reducing environmental impacts.
3. To formulate actionable policy recommendations addressing skill gaps, cybersecurity risks, and digital governance in the transport sector.
Research Questions
1. How is digital transformation redefining core practices in transportation engineering, particularly in areas such as predictive maintenance and real-time data utilisation?
2. What socio-technical barriers hinder the adoption of smart technologies in transportation systems, and how can they be overcome?
3. To what extent can digital twins facilitate lifecycle analysis in transport infrastructure, and what policy mechanisms can support their effective deployment?
[bookmark: _Toc201469897]1.4 Scope and Definitions
Scope:
The study will focus on urban ground transportation systems in the European Union and the United Kingdom, where the pressure to modernise infrastructure aligns with ongoing smart city initiatives. It will explore the role of digital technologies such as AI, IoT, and digital twins, while excluding aviation and maritime sectors.
Key Definitions:
· Digital Transformation: The strategic adoption of digital technologies aimed at modernising transportation planning, operations, and environmental impact (Alanazi & Alenezi, 2024).
· Smart Mobility: Systems enabled by IoT and data analytics that facilitate real-time route optimisation, shared transport models, and lower emissions (Velosiot, 2024).
· Lifecycle Analysis: A systematic approach to evaluating the environmental and economic performance of transport infrastructure across its lifespan, enhanced through the use of digital twin technology (Alanazi & Alenezi, 2024).
[bookmark: _Toc201469898]2. Literature Review
This literature review critically explores the ongoing digital transformation within transportation engineering. It assesses the historical evolution of the field, identifies key enabling technologies, examines recent developments in smart mobility, outlines significant implementation challenges, and reveals key research gaps. Collectively, this section builds the foundation for a robust inquiry into how digital tools can redefine infrastructure planning, maintenance, and policy.
[bookmark: _Toc201469899]2.1 Evolution of Transportation Engineering
Historically, transportation engineering was shaped by manual processes, static modelling, and reactive maintenance frameworks. Road infrastructure systems, for example, typically relied on scheduled inspections and paper-based reporting, often leading to delayed repairs, unplanned service interruptions, and inefficiencies in resource allocation (American Profession Guide, 2024). These methods were adequate for simpler systems but struggled under the demands of rapidly urbanising and complex transport environments.
Over the past two decades, the field has undergone a marked transformation driven by advances in digital tools and data-driven decision-making. Innovations such as Computer-Aided Design (CAD) have accelerated design cycles, while Global Positioning Systems (GPS) and IoT-based telemetry now enable real-time vehicle tracking and traffic pattern analysis. This shift has moved the discipline from isolated project execution to integrated, lifecycle-based asset management (NJSPE, 2024). Transportation engineers are now expected to engage with live system feedback, automate operational decisions, and embed sustainability into infrastructure development from conception to decommissioning.

[bookmark: _Toc201469900]2.2 Key Technologies
The integration of specific digital technologies is at the heart of this transformation. Each tool offers distinct benefits in areas such as planning, maintenance, optimisation, and predictive modelling.
· Digital Twins: These are dynamic, virtual replicas of physical infrastructure that integrate real-time data from embedded sensors. In transportation, digital twins are increasingly used to simulate traffic flow, model structural health, and evaluate the impact of design changes before physical implementation (ITS America, 2025). They offer a continuous feedback loop that supports condition-based maintenance and scenario planning.
· Building Information Modeling (BIM): Although originally developed for buildings, BIM is now widely applied in transport infrastructure. It enables 3D visualisation, clash detection, and cost forecasting, enhancing multidisciplinary collaboration and reducing delays caused by design conflicts (Alqasi et al., 2024).
· IoT and Artificial Intelligence (AI): Sensor-equipped roads, bridges, and vehicles collect data on traffic density, environmental conditions, and structural integrity. AI algorithms process this data to identify patterns, forecast system degradation, and enable real-time interventions. For instance, machine learning models can dynamically adjust traffic light timings to reduce congestion during peak hours (Gürcan et al., 2024).
· Cloud-Based Platforms: These platforms provide scalable storage and processing capacity for large-scale datasets. By centralising system information, cloud solutions facilitate inter-agency collaboration and support real-time analytics at the network level (Gürcan et al., 2024).
Together, these technologies create a synergistic environment where infrastructure becomes adaptive, self-monitoring, and responsive to changing conditions.

[bookmark: _Toc201469901]2.3 Smart Infrastructure and Mobility
The deployment of Intelligent Transportation Systems (ITS) is one of the most significant applications of digital transformation. ITS integrates real-time data from connected vehicles and infrastructure to optimise traffic management, enhance safety, and improve travel times (IRPP, 2024). Technologies such as vehicle-to-infrastructure (V2I) communication, smart signalling systems, and adaptive control have contributed to measurable gains in traffic efficiency and emission reductions.
A particularly impactful innovation is predictive maintenance, where AI algorithms analyse sensor data to forecast structural failures before they occur. This approach not only reduces emergency repair costs but also enhances public safety and service continuity. Studies report a 30% drop in maintenance expenses and a 92% reduction in unplanned outages when predictive models are deployed effectively (Alqasi et al., 2024).
Additionally, traffic flow modelling powered by AI and big data analytics has enabled city planners to simulate and redesign urban mobility networks with greater precision. These tools allow for scenario testing under varied demand, weather, and incident conditions, helping municipalities implement proactive interventions to minimise congestion and pollution (Gürcan et al., 2024).

[bookmark: _Toc201469902]2.4 Challenges
Despite the evident benefits, digitalisation in transportation engineering faces several systemic barriers:
· Cost and Legacy Systems: Digital transformation often requires significant initial investment in new hardware, software, and training. Moreover, many agencies operate on legacy systems that are not compatible with newer platforms. A recent industry review found that 55% of IT budgets in the transport sector are consumed maintaining outdated systems, leaving little room for innovation (Dreamix, 2024).
· Skill Gaps: The successful deployment of AI and IoT requires technical expertise that many public and private organisations currently lack. This includes skills in data science, systems integration, cybersecurity, and change management. The absence of such competencies has stalled or derailed numerous pilot initiatives (Dreamix, 2024).
· Integration Issues: Poor interoperability between legacy and digital systems creates fragmented data environments, limiting the ability to generate system-wide insights. Without shared standards or open data protocols, different technologies often operate in isolation (Dreamix, 2024).
· Regulatory Hurdles: Emerging technologies raise ethical and legal questions, especially around data ownership, privacy, and accountability. For example, compliance with the General Data Protection Regulation (GDPR) complicates the use of real-time geospatial data, particularly when linked to individual behaviours or travel patterns (ITS America, 2025).

[bookmark: _Toc201469903]2.5 Identified Research Gaps
Although the digital transformation of transportation engineering is a vibrant field, several critical research gaps persist:
· Lack of Unified Frameworks: While many case studies explore individual technologies, there is no comprehensive, standardised model for integrating digital twins, IoT, and AI across the infrastructure lifecycle. This limits scalability and repeatability across regions (Gürcan et al., 2024).
· Need for Localised Case Studies: Much of the available literature is concentrated on megacities in the Global North, with limited empirical work in mid-sized cities or varied climatic and socio-economic contexts. This restricts the generalisability of findings and may overlook region-specific challenges or opportunities (Alqasi et al., 2024).
· Underuse of Lifecycle Analysis: Although digital twins hold promise for enabling whole-of-life evaluations of infrastructure, most studies use them for short-term operational monitoring. Broader lifecycle assessments that include construction, maintenance, and decommissioning stages are rare, particularly those that consider environmental and economic trade-offs (ITS America, 2025).
In sum, the integration of digital technologies into transportation engineering is redefining the boundaries of what is possible in infrastructure design and management. Tools like AI, digital twins, and cloud platforms are shifting the field toward proactive, data-informed decision-making. However, this transformation is uneven, hindered by organisational, financial, and regulatory constraints. The literature reveals an urgent need for holistic frameworks that align digital capabilities with real-world implementation strategies—particularly in relation to workforce development, policy support, and environmental stewardship. By addressing these gaps, future research can help establish sustainable, scalable models for the next generation of intelligent transportation systems.
[bookmark: _Toc201469904]3. Methodology
This section outlines the research strategy employed to investigate the integration of digital technologies—such as digital twins, IoT, and AI—into transportation engineering. The methodological approach is designed to deliver robust, interdisciplinary insights while adhering to ethical and institutional standards.  the project's scope, feasibility constraints, and ethical considerations, the research relies entirely on secondary data using a mixed-methods design. This enables a comprehensive, nuanced analysis of both quantitative performance metrics and qualitative contextual factors related to digital transformation across transportation systems.

[bookmark: _Toc201469905]3.1 Research Design
This study uses a convergent parallel mixed-methods approach, which means it collects and analyzes both quantitative and qualitative data separately but at the same time. The two types of data are then brought together during the interpretation stage. This kind of design is particularly useful for studying complex topics—like digital transformation in transportation—where technology, policy, and social factors all play a role (Day & Gunderson, 2018; Akotia et al., 2022).
On the quantitative side, the study will gather data such as project performance figures, adoption rates of digital technologies, and transport system outcomes. This data will come from trusted public databases and government reports.
Meanwhile, the qualitative analysis will focus on materials like policy documents, white papers, and published case studies. These sources offer valuable insight into real-world challenges, decision-making processes, and the perspectives of different stakeholders involved in transport innovation.
A standout feature of this approach is the inclusion of case studies. These will be drawn from recent academic and industry sources and will highlight how digital tools—like AI, the Internet of Things (IoT), and digital twins—are being used in actual urban transport systems. These examples will help illustrate what’s working, what isn’t, and why.
This mixed-methods model is well established in policy and infrastructure research because it allows researchers to triangulate evidence—checking that different types of data support each other (OBSSR, 2018; Day & Gunderson, 2018). It also fits the practical needs of this project, which is based entirely on secondary data, without the need for fieldwork.
By combining numbers with real-world stories, this design supports a well-rounded understanding of how digital transformation is unfolding in transport engineering—and how it can be improved (Akotia et al., 2022).

[bookmark: _Toc201469906]3.2 Data Collection
The research exclusively uses publicly available secondary data drawn from credible, high-quality sources. These sources are selected based on their recency (preferably between 2019–2025), geographic relevance (primarily the UK and EU), and methodological transparency. The data falls into three broad categories:
Project Databases
Quantitative data is sourced from open-access repositories including the U.S. Department of Transportation’s Open Data portal, the EU Transport Scoreboard, and published reports from institutions like the UK National Infrastructure Commission. These sources provide metrics on project timelines, cost performance, digital technology deployment levels, and traffic or maintenance efficiency indicators. This data helps evaluate correlations between digital adoption and infrastructure performance.
Policy Documents and Strategic Frameworks
Qualitative insights are derived from policy white papers, national transport strategies, and digitalisation roadmaps published by organisations such as the European Commission, OECD, and UK Department for Transport. These documents are particularly valuable for understanding the regulatory context, institutional priorities, and framing of digital transformation in public discourse.
Academic and Industry Case Studies
The study incorporates peer-reviewed literature from journals such as Transportation Research Part C, Journal of Infrastructure Systems, and various technical proceedings. These case studies provide validated examples of IoT integration, digital twin deployment, and smart mobility innovations. They also offer methodological rigor and diverse regional perspectives that enrich the comparative scope of the research.
Together, these sources offer both breadth and depth, allowing the study to trace macro-level policy trends as well as project-level implementation challenges.
[bookmark: _Toc201469907]3.3 Data Analysis
Given the use of mixed-methods, the analysis is divided into two parallel strands—qualitative and quantitative—each with distinct tools and techniques, followed by integrative interpretation.
Qualitative Analysis
The qualitative strand employs thematic analysis, a method that systematically identifies and interprets patterns across text-based data. This is implemented using NVivo software and follows the well-established framework proposed by Braun and Clarke, which includes steps such as data familiarisation, , theme identification, refinement, and narrative development.
Key themes expected to emerge include regulatory misalignment, skill shortages, institutional resistance, and policy ambitions for smart infrastructure. In addition, a critical discourse analysis of select strategic documents will be used to examine how governments and agencies frame “smart mobility” and “digital transformation”—terms that often carry both technical and political weight.
Quantitative Analysis
Quantitative data will be processed using SPSS to produce descriptive and inferential statistics. Descriptive analysis will summarise metrics such as average cost overruns, maintenance savings following digital implementation, and digital technology uptake across regions.
Where data allows, regression modelling will be used to assess relationships between variables such as:
· the extent of digital integration (e.g., number of smart technologies deployed),
· project delivery performance (e.g., schedule adherence, cost efficiency),
· or lifecycle savings (e.g., maintenance cost reductions post-digitalisation).
This analytical combination allows the research to go beyond surface-level observations and explore deeper, data-backed relationships between policy intentions, digital investments, and real-world outcomes.
[bookmark: _Toc201469908]3.4 Ethical Considerations
Although no primary data is collected, ethical integrity remains central to the research design. The following measures ensure compliance with research ethics standards, particularly concerning data reuse and responsible handling.
Confidentiality
All data is anonymised at the source. For instance, if a case study includes identifiable project details (such as city names or contractors), these will be aggregated or anonymised where necessary to protect institutional reputation and avoid bias.
Informed Consent
Because the research uses only publicly available materials—most of which are published under open-access or academic-use terms—explicit consent is not required. Nevertheless, institutional approval for secondary data research has been secured in line with university protocol, and documentation is provided in the Ethics Form (Appendix B).
Data Protection and GDPR Compliance
All European datasets are handled in accordance with the General Data Protection Regulation (GDPR), specifically Article 32, which outlines measures for secure data processing. This includes encryption, password-protected storage on institutional servers, and restricted access to sensitive files. No personal data is processed or stored.
Moreover, a bias audit is conducted on policy and industry reports to identify and mitigate potential narrative distortions, particularly those arising from political or corporate self-interest. This is essential given that many policy documents are written to promote certain strategic directions, and may not present an objective view of implementation outcomes.
[bookmark: _Toc201469909]3.5 Limitations
While the secondary data approach offers efficiency and broad coverage, it is important to acknowledge its inherent limitations:
Limited Access to Proprietary Information
Because the study relies solely on publicly available data, it may not capture insights from internal evaluations or project-specific implementation records that contractors or government agencies often hold. This limits the technical depth available for certain case examples.
Data Inconsistency and Cleaning
Different data providers use varying standards for reporting performance indicators. For instance, one project may report costs in local currency while another uses Euros or percentages. Harmonising these inconsistencies requires extensive data cleaning and may reduce cross-case comparability.
Institutional and Reporting Bias
Policy documents often present a positive framing of digital initiatives, potentially overstating benefits while downplaying challenges. This limitation is addressed through triangulation with independent academic sources and critical evaluation of document intent and authorship.
Despite these limitations, the methodology provides a robust, ethically sound, and academically rigorous platform for exploring how digital transformation is reshaping transportation engineering. It ensures relevance, replicability, and practical insight—key attributes for producing meaningful contributions to both academic literature and professional practice.
[bookmark: _Toc201469910]4. Expected Results & Impact
The ongoing digital transformation of transportation engineering is anticipated to deliver a range of impactful outcomes—advancing both technical innovation and societal value. Major shifts are expected in areas such as infrastructure efficiency, stakeholder collaboration, and governance. These developments reflect a broader industry movement toward integrated, intelligent, and adaptive transportation systems.
[bookmark: _Toc201469911]4.1 Anticipated Trends and Technological Models
A key trend involves the adoption of structured digital frameworks, particularly reference models that unify diverse technologies—including IoT, AI, and digital twins—within a cohesive architecture. The digital transport reference model, developed through collaborations between public and private sector leaders, exemplifies this evolution by enabling scalable, modular deployment of digital tools across transportation networks (Cisco & Deloitte, 2025). These models support the creation of real-time data ecosystems that facilitate predictive analytics, operational automation, and cross-modal coordination.
Such frameworks are designed to future-proof infrastructure by allowing gradual upgrades, reducing vendor lock-in, and increasing flexibility in responding to operational demands and environmental disruptions (Alanazi & Alenezi, 2024). The result is a more adaptive transportation network that can respond to changes in traffic, climate, or service needs with agility and resilience (Motor, 2025).
[bookmark: _Toc201469912]4.2 Infrastructure Efficiency and Stakeholder Collaboration
Digital integration is projected to yield measurable gains in operational efficiency. Technologies such as AI-assisted traffic optimisation, IoT-enabled sensor networks, and predictive maintenance powered by digital twins can collectively reduce emissions and infrastructure maintenance costs by up to 30% (Leeds Beckett, 2025). These tools not only streamline system operations but also extend asset lifespans and reduce unplanned disruptions.
At the same time, enhanced collaboration among public transport authorities, private contractors, and technology providers is expected to become standard practice. Real-time data-sharing platforms and interoperable systems promote seamless coordination across institutional boundaries, improving service delivery and policy responsiveness (LinkedIn, 2023). This integrated approach is particularly beneficial for managing multimodal networks and supporting inclusive mobility solutions that reach underserved or peripheral communities (ERRIN, 2024).
[bookmark: _Toc201469913]4.3 Policy and Academic Contributions
In policy contexts, digital transformation is expected to drive the development of more agile, data-informed governance structures. Key priorities include the harmonisation of data standards, alignment of regulatory frameworks with digital infrastructure needs, and targeted investment in workforce skills—particularly in AI, cybersecurity, and systems analytics (IDB, 2025). These reforms are essential for scaling digital infrastructure effectively and responsibly.
From a scholarly standpoint, new insights are likely to emerge around the application of digital frameworks in transportation planning, lifecycle cost optimisation, and climate impact mitigation. Greater emphasis is being placed on evaluating digital tools not just by operational efficiency, but also by their long-term contributions to sustainability, resilience, and equity (Alanazi & Alenezi, 2024). These perspectives are helping to shape the next generation of infrastructure research and practice.
[bookmark: _Toc201469914]5. Evaluation & Timetable
This section provides a critical reflection on the research design and outlines a realistic timetable for project completion. The approach aims to balance analytical depth, feasibility, and ethical integrity while responding to the interdisciplinary challenges of digital transformation in transportation engineering.
[bookmark: _Toc201469915]5.1 Evaluation of Research Design
The chosen secondary data-driven mixed-methods design is well-suited for analysing both technical and policy dimensions of infrastructure digitalisation. By integrating qualitative insights from policy documents and case studies with quantitative metrics from public project databases, the approach offers comprehensive triangulation. This enhances the validity of the findings without requiring primary data collection, thus ensuring alignment with ethical and logistical constraints.
A key strength of the design is its methodological transparency and efficiency. Drawing from recent and reputable sources allows for macro-level insights into digital adoption trends, regulatory responses, and performance outcomes. Moreover, the use of tools such as NVivo and SPSS ensures consistency in qualitative  and quantitative analysis.
However, certain limitations are acknowledged. The absence of primary data may restrict access to on-the-ground perspectives or operational nuances. In addition, variations in data formats across sources may complicate comparison and require time-intensive cleaning. Policy documents may also reflect institutional biases, which will be mitigated by triangulating findings with academic literature and independent evaluations.
[bookmark: _Toc201469916]5.2 Risk Management
Potential risks include inconsistent data reporting, access issues, and time constraints during analysis. These will be addressed through the use of multiple data sources, pilot testing of thematic codes, and scheduling flexibility to absorb minor delays.
Timetable
The proposed six-month timeline is structured as follows:
· Months 1–2: Literature review and sourcing of secondary datasets and policy materials
· Months 3–4: Qualitative  and quantitative statistical analysis
· Month 5: Integration of findings, framework development, and drafting of recommendations
· Month 6: Final revisions, formatting, and submission
Gantt Chart
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[bookmark: _Toc201469917]Conclusion
This proposal has outlined the importance of exploring digital transformation in transportation engineering, with a particular focus on urban systems where efficiency, sustainability, and resilience are critical. Through a structured synthesis of current academic and industry developments, the proposal highlights pressing challenges such as fragmented data systems, outdated infrastructure, and skill shortages—while also emphasising the transformative potential of digital tools like AI, IoT, and digital twins.The proposed secondary data-driven mixed-methods approach ensures a comprehensive examination of both technical innovation and governance dynamics. By drawing on publicly available datasets and policy frameworks, the methodology maintains ethical integrity and analytical depth while remaining practical and scalable. Key anticipated contributions include the development of an integrated digital infrastructure framework, policy-aligned recommendations to address implementation barriers, and new insights into lifecycle modelling for smart transport systems. These outcomes are expected to support the evolution of more intelligent, adaptive, and environmentally responsible transportation networks.
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	1
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	
	
	Date

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐	

	3
	
	Institute Research Committee
	☐	

	4
	
	Other (write in)

	☒	



SECTION C:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	1
	UWTSD Research Ethics & Integrity Code of Practice

	☒
	2
	
UWTSD Research Data Management Policy
	☒

	3
	

	☒



SECTION D: External Collaborative Research Activity
	1
	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	2
	If Yes, please provide the name of the external organisation and name and contact details for the main contact person and confirmation this person has consented to their personal data being shared.as part of this collaboration.

	3
	Institution
	


	4
	Contact person name
	


	5
	Contact person e-mail address

	

	6
	Has this individual consented to sharing their details on this form?
	YES
	☐
	NO
	☐

	7
	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☐

	8
	Is your research externally funded
	YES
	☐
	NO
	☐

	9
	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☐

	10
	
	Employed
	YES
	☐
	NO
	☐

	11
	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)
	If YES then the permission question below does not need to be answered.
	YES
	☐
	NO
	☐

	12
	Permission to undertake the research has been provided by the partner organisation
	(If YES attach copy)
If NO the application cannot continue
	YES
	☐
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	13
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	14
	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation




SECTION E: Details of Research Activity
	1
	Indicative title:
	Digital Transformation of Transportation Engineering

	2
	Proposed start date of your research (not your course start date):
	12-07-2025
	Proposed end date:
	15-09-2025

	3
	Introduction to the Research (maximum 300 words)
· Cities around the world are facing growing transportation challenges—traffic congestion, aging infrastructure, pollution, and unreliable public transit. At the same time, digital technologies like artificial intelligence (AI), smart sensors, and virtual simulations are becoming more advanced and accessible. This research explores how these tools can be used to transform urban transportation systems, making them more efficient, safer, and environmentally sustainable.
· The purpose of this study is to understand how digital technologies can help improve how cities plan, manage, and maintain transportation networks. By analyzing current systems and identifying where digital tools can make a difference, this research aims to offer practical solutions that can be adopted by local governments and transport authorities.
· A key focus is on mid-sized cities in Europe and the UK, where there is often less investment and fewer resources for digital innovation compared to larger urban centers. The study will investigate both the opportunities and the challenges these cities face—such as outdated infrastructure, limited budgets, and gaps in digital skills.
· Previous research has shown that AI and real-time data can significantly reduce traffic delays and lower emissions. However, much of this work has focused on single technologies or large metropolitan areas. What’s missing is a unified, adaptable approach that smaller or mid-sized cities can use to adopt multiple digital solutions effectively.
· This research will fill that gap by developing a scalable framework that integrates different technologies and supports long-term planning. It will also provide policy recommendations to help cities overcome barriers and ensure digital transformation is inclusive and sustainable. By doing so, the project contributes to smarter, greener cities and addresses urgent global challenges in mobility and climate action

 

	4
	Purpose of Research Activity

The purpose of this research activity is to explore how digital technologies—such as artificial intelligence, smart sensors, and digital modelling—can be used to improve transportation systems in our cities. As urban areas grow and traffic becomes more complex, traditional approaches to managing roads and public transport often lead to congestion, delays, and higher emissions. This research aims to understand how new digital tools can help make transportation more efficient, reliable, and environmentally friendly.
By looking at recent developments and lessons from other cities, the project will identify the main challenges and opportunities involved in adopting these technologies. It will also develop practical strategies and recommendations that city planners and engineers can use to modernise transport networks. The research will add to existing knowledge by offering a clear framework for integrating digital solutions, filling important gaps where previous studies have not provided enough real-world guidance or considered the needs of medium-sized cities.
Ultimately, this work addresses a critical area of importance: making urban transportation systems smarter and more sustainable. By focusing on both the technical and policy aspects, the research will help cities and transport agencies plan for the future, reduce costs, and support cleaner, safer, and more accessible mobility for everyone.




(this box should expand as you type)

	5
	Research Question


· How is digital transformation redefining core practices in transportation engineering, particularly in areas such as predictive maintenance and real-time data utilisation?
· What socio-technical barriers hinder the adoption of smart technologies in transportation systems, and how can they be overcome?
· To what extent can digital twins facilitate lifecycle analysis in transport infrastructure, and what policy mechanisms can support their effective deployment?

(this box should expand as you type)

	6
	Aims of Research Activity
To develop a comprehensive framework for the digital integration of transportation engineering practices, with a focus on improving lifecycle efficiency, enhancing system resilience, and informing scalable policy solutions.



(this box should expand as you type)

	7
	Objectives of Research Activity

4. To evaluate key barriers (e.g., outdated infrastructure, regulatory misalignment) and opportunities (e.g., AI, digital twins) in the implementation of smart transportation technologies.
5. To propose data-driven strategies for modernising traffic management systems and reducing environmental impacts.
6. To formulate actionable policy recommendations addressing skill gaps, cybersecurity risks, and digital governance in the transport sector.


(this box should expand as you type)

	8
	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed.

	9
	This research is designed to investigate how digital transformation is changing the landscape of transportation engineering, with a particular focus on urban systems in Europe and the UK. The study will use a mixed-methods approach based entirely on secondary data, ensuring a comprehensive and balanced understanding of both technical advancements and policy challenges.
Research Design
The methodology follows a convergent mixed-methods design. This means that both qualitative and quantitative data will be collected and analysed separately, and then the findings will be brought together to provide a holistic answer to the research questions. This approach is well-suited for complex topics like digital transformation, where both measurable outcomes (such as cost savings or reductions in congestion) and contextual factors (such as policy barriers or workforce skills) are important.
Data Collection
All information for this research will come from high-quality, publicly available secondary sources. The main categories of data sources are:
· Public Project Databases: Quantitative data will be gathered from sources such as the U.S. Department of Transportation Open Data Portal, the EU Transport Scoreboard, and reports from the UK National Infrastructure Commission. These databases provide information on project timelines, costs, technology adoption rates, and operational performance.
· Policy Documents and White Papers: Qualitative insights will be drawn from government and industry reports, strategy documents, and regulatory frameworks published by organisations like the European Commission, OECD, and national transport authorities. These documents offer context on policy priorities, regulatory challenges, and strategic goals related to digital transformation.
· Academic and Industry Case Studies: Peer-reviewed journal articles, conference proceedings, and industry casebooks will be used to gather real-world examples of digital technology implementation—such as the use of digital twins, artificial intelligence, and Internet of Things (IoT) in transport infrastructure. These sources provide validated evidence on both successes and challenges in the field.
All sources will be selected based on their relevance, credibility, and recency (preferably published within the last five years), ensuring that the research reflects current trends and challenges.
Data Analysis
The analysis will be divided into two main strands:
Qualitative Analysis:
· Thematic analysis will be used to identify recurring themes and patterns across policy documents and case studies. Key themes may include regulatory barriers, skill gaps, institutional resistance, and opportunities for innovation.
· The research will also include a critical review of how terms like “smart mobility” and “digital transformation” are used in policy and industry documents, helping to clarify the real-world implications of these concepts.
Quantitative Analysis:
· Descriptive statistics will be used to summarise key metrics, such as average project delays, maintenance cost savings, and rates of digital technology adoption.
· Where data allows, relationships between variables will be explored (for example, the extent of digital integration and improvements in cost efficiency or emissions reduction).
By combining these two approaches, the research will provide both narrative and numerical evidence on the impact of digital transformation in transportation engineering.
Ethical Considerations
Although the research relies solely on secondary data, ethical standards will be strictly followed:
· All data will be anonymised at the source, and no personal or sensitive information will be collected or processed.
· Only open-access or appropriately licensed materials will be used, and all sources will be properly credited.
· European data will be handled in compliance with GDPR, including secure storage and restricted access.



(this box should expand as you type)



	10
	Location of research activity
Identify all locations where research activity will take place.

	11
	The research for this project will be carried out entirely remotely and digitally, as it relies solely on the analysis of existing (secondary) data. All the information—ranging from public transport databases and government policy documents to academic studies and real-world industry examples—will be accessed online through trusted sources and institutional platforms. Because of this, there’s no need for fieldwork, lab experiments, or on-site visits.
In practical terms, the researcher will work from a personal or institutional workspace, using digital access to materials from the UK, the EU, and other international sources. This setup allows for a flexible and efficient research process, while also meeting ethical and safety standards.
By drawing on a wide range of global data, this approach makes it possible to take a broad and informed look at how digital transformation is shaping the future of transportation engineering.


(this box should expand as you type)

	12
	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants.

	13
	


(this box should expand as you type)



	14
	Use of documentation not in the public domain: Are any documents NOT publicly available?   

	NO
	☒

	
	
	YES
	☐

	15
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with prevailing data protection law of the country in question and England and Wales.



(this box should expand as you type)



SECTION F: Scope of Research Activity
	1
	Will the research activity include:
	
YES
	
NO

	2
	Use of a questionnaire or similar research instrument?
	☐
	☒

	3
	Use of interviews?
	☐
	☒

	4
	Use of diaries?
	☐
	☒

	5
	Participant observation with their knowledge?
	☐
	☒

	6
	Participant observation without their knowledge?
	☐
	☒

	7
	Use of video or audio recording?
	☐
	☒

	8
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	9
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	10
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	11
	Investigation of participants involved in illegal activities?
	☐
	☒

	12
	Use of procedures that involve deception?
	☐
	☒

	13
	Administration of any substance, agent or placebo?
	☐
	☒

	14
	Working with live vertebrate animals?
	☐
	☒

	15
	Other primary data collection methods, please explain in this box
For example, ‘focus groups’. Please indicate the type of data collection method(s) in this box and tick the accompany box.
	☐
	☒

	16
	Details of any other primary data collection method:



(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants
	1
	Who are the intended participants:
	
YES
	
NO

	2
	Students or staff at the University?
	☐
	☒

	3
	Adults (over the age of 18 and competent to give consent)?
	☐
	☒

	4
	Vulnerable adults?
	☐
	☒

	5
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☒

	6
	Prisoners?
	☐
	☒

	7
	Young offenders?
	☐
	☒

	8
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	9
	People engaged in illegal activities?
	☐
	☒

	10
	Others (please identify specifically any group who may be unable to give consent) please indicate here and tick the appropriate box.

	☐
	☒

	11
	Other – please indicate here:



(this box should expand as you type)
	
	



	12
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	13
	How many participants are expected?

	


(this box should expand as you type)

	14
	Who will the participants be?

	


(this box should expand as you type)

	15
	How will you identify the participants?
	


(this box should expand as you type)





	16
	Information for participants:
	
YES
	NO
	
N/A

	17
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☐
	☒
	☐

	18
	Will you tell participants that their participation is voluntary?
	☐
	☒
	☐

	19
	Will you obtain written consent for participation?
	☐
	☒
	☐

	20
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☒
	☐

	21
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☒
	☐

	22
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☒
	☐

	23
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☒
	☐

	24
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☐
	☒
	☐

	25
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☐
	☒
	☐

	26
	If NO to any of above questions, please give an explanation 

	27
	I am only using secondary data which doesn’t include any of the given questions

(this box should expand as you type)



	28
	Information for participants:
	
YES
	NO
	
N/A

	29
	Will participants be paid?
	☐
	☐
	☐

	30
	Is specialist electrical or other equipment to be used with participants?
	☐
	☐
	☐

	31
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☐
	☐

	32
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☐
	☐

	33
	If YES to any question, please provide full details 

	34
	


(this box should expand as you type)



SECTION H: Anticipated Risks
	1
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	2
	Full risk assessment completed and appended? 

	Yes 
	☐

	
	
	No
	☐

	3
	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	4
	Risk to Participant:


(this box should expand as you type)
	How will you mitigate the Risk to Participant



(this box should expand as you type)

	5
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	6
	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to Investigator:



(this box should expand as you type)
	How will you mitigate the Risk to Investigator:



(this box should expand as you type)

	7
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to University:



(this box should expand as you type)
	How will you mitigate the Risk to University:



(this box should expand as you type)



	8
	Disclosure and Barring Service

	9
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	10
	Does your research require you to hold a current DBS Certificate?
	☐
	☐
	☐



SECTION I: Feedback, Consent and Confidentiality
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	


(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	


(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	


(this box should expand as you type)



SECTION J: Data Protection and Storage
In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	1
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person.
	☐
	no☐

	2
	If YES, provide a description of the data and explain why this data needs to be collected:

	
	


(this box should expand as you type)

	3
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	
☐
	
no

	4
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	
	


(this box should expand as you type)



	5
	
Will the research activity involve storing personal data and/or special category data on one of the following:
	YES
	NO

	6
	Manual files (i.e. in paper form)?
	☐
	☒

	7
	University computers?
	☐
	☒

	8
	Private company computers?
	☐
	☒

	9
	Home or other personal computers?
	☐
	☒

	10
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	11
	“Cloud” storage or websites?
	☐
	☒

	12
	Other – specify:

	☐
	☒

	13
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of password protection, encryption, anonymisation and pseudonymisation:

	
	

(this box should expand as you type)

	14
	All Data Storage

	15
	Will the research activity involve any of the following activities:
	YES
	NO

	16
	Electronic transfer of data in any form?
	☐
	☒

	17
	Sharing of data with others at the University?
	☐
	☒

	18
	Sharing of data with other organisations?
	☐
	☒

	19
	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	20
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	21
	Publication of data that might allow identification of individuals?
	☐
	☒

	22
	Use of data management system?
	☐
	☒

	23
	Data archiving?
	☐
	☒

	24
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and DPA (and/or any international equivalent):

	
	


(this box should expand as you type)

	25
	List all who will have access to the data generated by the research activity:

	
	


(this box should expand as you type)

	26
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	


(this box should expand as you type)

	27
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	


(this box should expand as you type)

	28
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	


(this box should expand as you type)

	29
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)

	YES
	☒

	
	
	NO
	☐

	30
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒

	
	
	NO
	☐





SECTION K: Declaration
	31
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	
	Signature of applicant:
	Vajrachaitanya pondugula
	Date:22-06-2025




For STUDENT Submissions:
	32
	Director of Studies/Supervisor:
	Andrew Thorn
	Date:22-06-2025

	33
	Signature:
	

	



For STAFF Submissions:
	34
	Academic Director/ Assistant Dean:
	
	Date:

	35
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☒
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☒
	I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.

	☒

	I have deleted the guidance notes before submitting the PG2 for consideration



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.

	STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.



This form is available electronically from the Academic Office web pages: https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/ 


Application Process

All staff research projects and all research students must submit the Ethical Approval Form to the University Research Ethics Committee via the Academic Office (pgresearch@uwtsd.ac.uk).   Staff research directly in relation to personal study for taught undergraduate or Masters programmes should be submitted via the Institute procedures explained below.

Taught masters and taught undergraduate research Ethical Approval Forms are considered within Institutes.  Institutes will provide details of the specific processes for this.  Where the Ethical issues within any single ethical application are of particular concern the Institute will refer these to the University Research Ethics Committee.   Any student activity that involves the collection of primary data needs to undergo Ethical approval, this includes assignment work as well as dissertations.   

Notes for guidance in completion of this form

Section A:  About You
Please complete all relevant sections

Section B:  Approval for research activity
Research proposals must be approved in principle before applying for Ethical Approval.  The proposal approval only becomes final when the ethical approval is received.  

The process for proposal approval varies according the individual and programme of study:
· Research students, by application on form PG1 to the Research Degrees Committee
· Taught students by review of research proposal within Institutes (Institutes provide specific details of these processes)
· Staff, by agreement by the Academic Director/Assistant Dean

Section C:  External Ethical Guidance materials
Many discipline areas are required to operate with the discipline specific codes of research ethics (for example health, psychology, education etc.), any such codes must be listed and you must tick to confirm that you have consulted with these.

Section D:  External Collaborative Research Activity
Provide details of the external collaborative partners, where appropriate you might want to submit a copy of the external collaboration agreement with the Ethical Approval Form.  If the partner requires the research to be subject to its own internal Ethical approval process then please provide details of that process and a copy of any final (or interim) approvals received from the organisation.

Section E:  Details of Research Activity
Remember that the individuals reviewing this Ethical Approval Form may not have seen your research proposal, and also may not be experts in the specific area of your research.  The information provided should therefore be jargon free and clearly stated.

Indicative Title:  please use the same title as used on the research proposal.

Purpose:  the Ethical approval process will want to ensure that the methods you propose are adequate and appropriate to address the research aims and objectives.  Excessive additional data collection can be seen as unethical.

Proposed Methods:  the Ethical approval process seeks to ensure that you understand the methods that are intended, and that the implementation of those methods will be appropriate and without unnecessary impact on respondents.  This section must explain how the methods described will lead to the collection of necessary and sufficient data, but not excessive data.  Please be specific.

Location:  this needs to mention geographical location and also local situation (for example, within Local Authority Offices in Cardiff, using a private room but close to other individuals).  If you are collecting data within an organisational setting then you need to explain the permissions that you have obtained to do this.

Research Activity outside of the UK:  please complete this section in detail, and note any guidance you have received.  Also describe your own familiarity (or not) with the location that you will be utilising.

Section F:  Scope of Research Activity
Please tick ALL of the research activities that might be undertaken.   If any additional types of activity are intended then please add an extra box and describe these.

If you have answered no to all questions in F then sections G and I do not need to be completed.  .  Signatures are still required in section K.

Section G:  Intended Participants
Please tick all categories that might apply.

Numbers & Source:  if you are using a series of different methods or research activities please list numbers for each stage/phase.  Be clear about how you will find respondents.   Will you use intermediaries, and if so how?  How will you ensure compliance with your sampling strategy?

Information for participants:  all participants should be appropriately informed about the research, what is expected of them and what will happen to the information that they provide.  The Ethical review process does not ask to see this documentation, but requires this to be reviewed and approved by the Director of Studies in the case of research students, the supervisor/module tutor in relation to students on taught programmes and the Academic Director/Assistant Dean in relation to staff research.

Section H:  Anticipate Risks
All research carries some level of risk.  The answers you provide to questions in this section will be reviewed to ensure that you have an appropriate understanding of the type of risks involved and how you can mitigate against these risks. If you have completed a full risk assessment, as required for example for laboratory work, field work, clinical tests, diving operations, or by a collaborative partner, you may append that to this form.  In that case, please tick the box indicating this has been provided.  You will not then be required to complete Section H.

Risk to participants   Think very carefully about how your actions/questions/discussions might affect the people you are involving as participants.  You might identify the risk as small but it would still be a risk.  Many types of question have the potential to make respondents less content with their life / job; you need to recognise and try to ameliorate any such effects
If these are business owners, time with you may reduce profit.  
In some locations physical risk is very real to both participants and yourself, please consider this.

Risk to you, the researcher   Think about where you will meet people, if there are any dangers involved in the location.  If you are meeting people as individuals think about using a public place.  In general do not visit people in their own homes or remote locations.  If you are talking to individuals about certain issues think about how their responses might affect you emotionally.  What about the risk of collecting insufficient data?

Risk to the University   When undertaking your research, you are acting as a member of the University (student or staff).  Professionalism is important, so it is important to be well organised and well prepared. Punctuality, clarity etc. are all part of this.  What will you do to ensure this?  You must ensure you do not harm the good name of the University in any way and do nothing to undermine the reputation of the research it conducts and sponsors.  Upholding high standards of conduct and integrity are vital in this regard. You must also conduct the research in such a way to minimise the potential for claims of negligence made against the University, its researchers and any collaborating individual or organisation. In this respect you should always comply with ethical, legal and professional frameworks, obligations and standards as required by statutory and regulatory authorities, as well as the university’s Research Integrity and Ethics Code of Practice.  Research misconduct in this respect can take many forms, including:
· fabrication: making up results or other outputs (eg, artefacts) and presenting them as if they were real
· falsification: manipulating research processes or changing or omitting data without good cause
· plagiarism: using other people’s material without giving proper credit
· failure to meet ethical, legal and professional obligations: for example failure to declare competing interests; misrepresentation of involvement or authorship; misrepresentation of interests; breach of confidentiality; lack of informed consent; misuse of personal data; and abuse of research subjects or material
· improper dealing with allegations of misconduct: failing to address possible infringements such as attempts to cover up misconduct and reprisals against whistle-blowers

Adverse Outcomes.  Think carefully about the possibilities, and cover here

Section I:  Feedback, Consent and Confidentiality

Feedback to participants:  outline your approach.   Will interview transcripts be shared with respondents to check accuracy?  Will summaries of questionnaire analysis be made available to respondents in some way?   Will an overview report be provided?  How and when?

Informed consent:   Draft letter / e-mail / or heading (or footer) section of questionnaire must be approved by DoS/supervisor (if research student), supervisor/module tutor if taught student, or Academic Director / Assistant Dean if a member of staff.
Confidentiality/Anonymity.  Explain clearly how you will ensure confidentiality and anonymity.

Section J:  Data Protection and Storage
Before completing this section it is necessary to read the University’s Research Data Management information.   The questions that follow are designed to ensure compliance with the Data Protection Act as well as established research protocols.

Many research activities will involve electronic transfer of data and use of data management systems in the summarisation and analysis of data.  You will need to explain these in relation to compliance with the Data Protection Act.

Think carefully about who will have access to your data, this will include supervisors and examiners. Also that a thesis will be made available via the University library and the British Library system.  If you are seeking an access bar for a period of time after completion then mention it here.  If you will provide a copy of your findings, or intend to give a presentation, to a facilitating/ supporting/accessing organisation then explain that in this section.  But also think about the general principle of data sharing, as explained in the Research Data Management information.

In terms of storage of data please ensure security, and also mitigate against loss of data.

Section K:  Declaration
Ensure the appropriate countersignatures have been provided
Look carefully at the checklist and ensure that you comply with and tick all that are relevant to your research.
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1           APPENDIX  GA36d    

LEVEL 7   ASSESSMENT SPECIFICATION   

 

Student name:  Vajra Chaitanya Pondu gula   Student ID number:  2418439  

Programme:  MSc Lean and Agile Operations, MSc Engineering Project Management,  MSc Industrial Engineering  

Module:  Research Methods and Professional Developments   

Module code:  ACFA7004  Contribution to  Overall Module  Assessment (%):  50%  

Lecturer:  Professor Peter Charlton  Internal Verifier:  Dr Kerry Tudor    

Assignment Title:  Digital Transformation of  Transportation Engineering  Word count (or  equivalent):  4 ,000  

Submission  deadline:  22 - 06 - 202 5  Return date of  provisional marks &  written feedback:   

Submission  method :  All written assessments, where practical and possible, must be submitted via  Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT  put this  assessment specification into Turnitin or it will match many similarities with other  students’ submissions.)   Alternative submission method (if applicable):    Late submission of the assessment will result in a late penalty mark :   Work which is submitted up to 1 week late will be capped at 40% for the first  attempt and will be awarded a mark of 0% for re - assessment. Late submission  penalties may be lifted only if there is an approved extenuating circumstances  claim.    Work submitted more than  1  week late will be considered as a non - submission  and will not be marked. The work may be considered as a submission for  reassessment if offered by an Examining Board or if there is an approved  extenuating circumstances claim.    

