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Introduction
Innovation in businesses involves creating and implementing new ideas, processes, or products to enhance competitiveness and growth (Alharbi, et al., 2019). Within the UK transport sector, National Rail plays a pivotal role in connecting communities and supporting economic growth through its extensive rail network. National Rail is not a single company, but a collective brand used by the Rail Delivery Group (RDG) to represent train operating companies across Great Britain (Rail Delivery Group, 2024). Established following the privatisation of British Rail in the mid-1990s, National Rail coordinates passenger services, ticketing systems, and information provision across multiple rail operators to ensure a unified national transport service (national rail, 2025).
In recent years, National Rail has embraced digital innovation to improve passenger experiences and streamline operations. Key initiatives include smart ticketing, contactless payment integration, and the expansion of mobile journey planning apps that provide real-time updates on schedules, delays, and disruptions (National Rail, 2025). These efforts reflect a broader push toward digital transformation within the UK’s public transport infrastructure, aligning with government policies to promote sustainable travel and reduce carbon emissions through improved public transit systems.
Additionally, the introduction of the Great British Railways (GBR) reform aims to unify infrastructure and operations under a single guiding body, enhancing coordination and innovation across the rail network. National Rail’s innovation agenda not only seeks to improve operational resilience and passenger satisfaction but also to meet the evolving expectations of digital-first consumers who prioritise convenience, sustainability, and reliability (transportfocus, 2023)
This report will explore key industry and consumer trends affecting National Rail, analyse its innovative strategies for enhancing the passenger journey, and propose a new digital transformation initiative in the form of a service blueprint. The initiative will be evaluated in terms of its potential impact on customer value, organisational performance, and long-term competitiveness within the UK transport industry.


Key consumer and industry trends and data that affect the organisation
The UK rail industry operates within a dynamic environment shaped by evolving consumer expectations, technological advancements, sustainability pressures, and post-pandemic travel behaviour. As a collective brand representing train operating companies across Great Britain, National Rail is significantly influenced by these trends, which impact both passenger demand and the operational strategies of rail service providers.
One of the most prominent consumer trends affecting National Rail is the shift in travel patterns following the COVID-19 pandemic. The (Department for Transport, 2025) reports that rail passenger journeys reached 1.7 billion in 2023–24, representing around 88% of pre-pandemic levels. However, commuting habits have permanently changed due to the rise of hybrid and remote working models. This has resulted in fluctuating weekday demand and higher weekend leisure travel (office of rail and road, 2024). Consequently, National Rail and associated operators have had to adapt timetables, pricing strategies, and marketing campaigns to cater to the growing leisure travel segment while maintaining efficient commuter services.
Digitalisation and consumer demand for convenience represent another major trend reshaping the industry. Passengers increasingly expect real-time travel information, seamless digital ticketing, and contactless payment options. The (department for transport, 2024) notes that more than 77% of train tickets in Britain are now purchased online or through mobile apps, reflecting a significant move toward digital engagement. National Rail’s continued investment in integrated digital platforms such as journey planners, e-tickets, and mobile updates demonstrates a commitment to improving the passenger journey and operational efficiency. Additionally, the growing use of artificial intelligence and predictive analytics supports proactive service management, helping operators identify and respond to disruptions more effectively.
Sustainability and environmental accountability have also become defining features of the industry landscape. With increasing public concern over climate change, passengers are more conscious of their carbon footprint and view rail travel as a greener alternative to driving or flying. Rail accounts for only 1.4% of UK transport emissions despite representing over 10% of all passenger miles. This presents both an opportunity and a responsibility for National Rail. The organisation is aligning with the government’s Net Zero 2050 strategy (Burnett, et al., 2025), promoting initiatives such as rail electrification, renewable energy usage, and improved energy efficiency across train fleets and stations.
Another significant industry trend is the reform of rail governance and structure under the creation of Great British Railways (GBR). This transformation aims to simplify the rail network by integrating infrastructure management and service delivery, ensuring a more passenger-focused system (GOV.UK, 2025). For National Rail, this reform presents an opportunity to enhance coordination between train operators and infrastructure managers, allowing for more consistent branding, pricing, and service standards. However, it also introduces challenges, particularly around aligning innovation initiatives across multiple stakeholders with differing operational priorities.
Furthermore, affordability and pricing transparency remain key consumer concerns. Despite growing demand for sustainable travel, cost remains a barrier for many passengers, particularly during times of inflation and rising living expenses. Research shows that while Britain has most expensive in the world it is still of subpar quality (Armstrong, 2024). In response, National Rail and its partners have introduced flexible season tickets, off-peak pricing, and loyalty schemes to attract a broader customer base. These initiatives reflect an understanding that long-term growth depends on balancing profitability with accessibility and customer trust.
Finally, the integration of accessibility and inclusivity in rail travel continues to shape consumer expectations. The government’s Inclusive Transport Strategy highlights the need for a fully accessible rail network (Department for Transport, 2023). National Rail’s innovation strategies such as the implementation of step-free access, digital accessibility tools, and station design upgrades demonstrate an ongoing effort to enhance travel for passengers with disabilities, older travellers, and those with mobility challenges.
National Rail’s operational and strategic decisions are influenced by a combination of digital transformation, sustainability imperatives, regulatory reform, and shifting consumer behaviours. To remain competitive and responsive, the organisation must continue leveraging technology, improving affordability, and embedding sustainability and inclusivity at the heart of its innovation agenda.


Part 1: 
Current Innovation & Customer Journey Analysis
The innovation ambition matrix (Nagji & Tuff, 2012) provides a structured framework for analysing how organisations allocate resources across three types of innovation: core, adjacent, and transformational. This model helps identify whether an organisation’s innovation strategy primarily focuses on incremental improvements, adjacent market expansion, or more radical, transformative innovations. Applying this framework to National Rail, which encompasses a network of train operating companies (TOCs) under the coordination of Network Rail and the Department for Transport (DfT), reveals the organisation’s efforts to balance operational efficiency, customer satisfaction, and digital transformation within a highly regulated public infrastructure context.
Core Innovations
Core innovations refer to incremental improvements to existing products, services, or processes that serve current markets. For National Rail, these efforts primarily target reliability, safety, and convenience the essential components of passenger experience. In recent years, National Rail and associated operators have introduced a range of digital customer service enhancements, including contactless ticketing systems, real-time train tracking, and mobile ticket purchasing through platforms such as Trainline and National Rail Enquiries (office of rail and road, 2025). These innovations improve service accessibility and reduce friction at key customer touchpoints, particularly during the ticket purchasing and journey management stages. 
While these improvements enhance efficiency and convenience, they remain largely incremental. They focus on refining existing processes rather than fundamentally transforming how the rail system operates or engages with customers. Nevertheless, these innovations have had measurable impacts, with customer satisfaction ratings improving where digital reliability and communication have advanced.
Adjacent Innovations
Adjacent innovations involve expanding into new but related markets or introducing existing services to new customer segments. For National Rail, this is reflected in multi-modal transport integration and digital partnerships. A key example is the increasing collaboration between rail services and urban mobility providers, such as Transport for London (TfL) and regional bus operators, which allows passengers to plan and pay for entire journeys through unified platforms. The integration of National Rail journey data with Google Maps, Citymapper, and TfL’s Oyster/contactless system represents a move beyond traditional ticketing systems toward a connected travel ecosystem.
Another adjacent innovation lies in their sustainability focused initiatives. National Rail has invested in hybrid and electrified rolling stock and promoted carbon emission transparency through its journey planners, aligning with the UK’s Net Zero 2050 targets. This shift into sustainable innovation not only broadens National Rail’s operational focus but also enhances its brand image as an environmentally responsible transport provider (Department for Transport, 2024).
Furthermore, National Rail’s adoption of data-sharing partnerships with third-party developers enables new commercial applications, such as real-time performance analytics and travel disruption alert systems. These initiatives extend the organisation’s capabilities beyond transport operations into digital service provision
Transformational Innovations
Transformational innovations are disruptive and high-risk initiatives that aim to redefine an organisation’s value proposition or create entirely new markets. For National Rail, transformational innovation opportunities lie primarily in digital integration, customer personalisation, and automation. While the rail sector traditionally evolves slowly due to regulatory constraints, the long-term vision outlined in the Rail Sector Deal (Transport & Jones, 2018) demonstrates ambition for digital transformation through AI-enabled journey prediction, improved ticketing systems, and data-driven operations planning.
One transformative opportunity involves the development of a unified digital mobility platform that merges ticketing, real-time travel data, and sustainability metrics across all UK transport modes. This system would allow passengers to book, pay, and track entire journeys across trains, buses, and micromobility options within one seamless interface. Such an innovation would not only redefine customer expectations but also enable data-driven insights to optimise capacity management and pricing strategies.
Another transformational area is the exploration of autonomous train technology and smart infrastructure. Network Rail has begun pilot projects involving predictive AI to anticipate maintenance needs and reduce downtime (amey, 2025). If scaled, this could transform both operational efficiency and the customer experience by delivering a safer, more reliable network with minimal human intervention.
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Customer Journey Map                 
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Figure 2
(Commuter (e.g. 17-year old from Reading to London).
Used trains never, values punctuality, convenience, and mobile access.)
pain points
Passengers using national rail encounter several persistent pain points across their journey, largely driven by fragmented service delivery and inconsistent digital integration. The complexity of the fare system remains a major source of confusion, with customers often struggling to understand pricing differences and identify the best-value ticket. In addition, real-time communication during disruptions is frequently criticised for being delayed, unclear, or contradictory across different digital platforms, creating uncertainty particularly during peak travel periods. Onboard challenges such as unreliable Wi-Fi, overcrowding, and inconsistent accessibility support further diminish overall satisfaction and highlight gaps in service standardisation across train operating companies.
Touchpoints
Touchpoints for national rail encompass a complex network of digital and physical interactions that collectively shape the passenger experience from initial journey planning to post-travel engagement. Key touchpoints include online journey planners, booking websites/apps, mobile ticketing, station kiosks, real-time service updates, onboard facilities, customer service interactions, and post-journey feedback platforms. Each touchpoint serves a crucial function in meeting passenger expectations for convenience, accessibility, and reliability.
opportunity
The customer journey analysis for national rail reveals significant opportunities for digital transformation that can enhance operational efficiency and customer satisfaction. One major opportunity lies in integrating AI and automation into journey management and customer communication systems. By leveraging machine learning algorithms to predict and manage service disruptions, National Rail can proactively notify passengers of delays, alternative routes, and compensation options. This not only reduces customer frustration but also boosts trust and transparency. Additionally, implementing end-to-end digital platforms that merge live journey data, ticketing, customer service, and sustainability metrics could redefine passenger expectations and position National Rail as a leader in mobility innovation. Such platforms could offer personalised recommendations, loyalty rewards, and intelligent route planning across multiple transport modes, addressing the growing demand for seamless travel experiences.
Another key opportunity is the simplification and personalisation of the ticket purchasing experience through dynamic and transparent fare systems. National Rail could utilise customer data to design tailored fare recommendations based on travel habits, improving accessibility and reducing fare confusion—a long-standing customer pain point. Furthermore, the creation of a digital loyalty programme that rewards frequent passengers with benefits such as discounts, upgrades, or free travel could foster long-term customer engagement and improve retention. This would be particularly valuable as rail travel competes with alternatives like carpooling and domestic flights. Overall, these opportunities demonstrate how National Rail can use design thinking principles to address both functional and emotional customer needs, resulting in a more resilient and customer-centric service offering.


Part 2
Proposed digital transformation initiative
Based on the analysis of National Rail’s current innovation portfolio and customer journey, it is evident that the organisation has successfully implemented incremental and adjacent innovations, especially in customer engagement and infrastructure reliability. However, structural challenges persist in the areas of fare transparency, disruption management, digital integration, and loyalty. To address these challenges and move toward a more customer-centric, technologically advanced future, this section proposes the development and implementation of a unified AI-powered Mobility App, termed Rail Hub. This transformational initiative capitalises on emerging technologies, including artificial intelligence, machine learning, and hyper personalisation, to create a seamless customer experience across all journey stages.
Key components include:
AI Journey Assistant – A personal companion that suggests optimal travel routes, alerts passengers in real-time to disruptions, and provides alternative travel options based on preferences.
Digital Ticketing Hub – A single unified platform that consolidates tickets from all rail operators, including cross-network journeys.
Real-Time Disruption Alerts with Predictions – Powered by machine learning models that anticipate delays and recommend fast alternatives.
Interactive Station Navigation – Maps and AR tools guiding passengers through large stations, highlighting accessibility routes, facilities, and live platform data.
AI-Based Personalisation Engine – Tailors travel recommendations, promotions, and loyalty offers based on journey history and preferences.
This initiative mirrors successful systems like Japan Rail’s SmartEX and Deutsche Bahn’s App Navigator, which use predictive tech and unified platforms to streamline travel.
Integration
has been designed for compatibility with existing National Rail operational frameworks, supporting progressive enhancement rather than system replacement:
National Rail App Integration – Rail Hub will be embedded within the existing National Rail app infrastructure as an enhancement module, reducing adoption friction.
Rail Operator Data Hub – Utilises operator APIs to achieve real-time data sharing (similar to Transport for London’s open data services).
Ticket Issuing and Revenue Sharing – Rail Hub supports RDG’s industry-wide Ticket Issuing System partnerships and operator-neutral revenue allocation.
As noted in Happy passengers travel more  (Miranda, et al., 2024) effective digital transformation relies on bridging internal operational systems and public user-facing platforms to create consistent, high-quality passenger experiences.
Design Thinking
The design thinking process underpins this digital transformation initiative. The steps are applied below, specifically tailored to National Rail and its strategic objectives:
• Empathise: Insights gathered from customer feedback, surveys by Transport Focus, and UK rail reviews highlight key frustrations around fare complexity, unpredictable disruptions, and poor compensation processes. Passengers also desire more personalised services and sustainability transparency.
• Define: The problem is framed as follows: “How might we create a unified digital experience that reduces uncertainty, improves transparency, and enhances customer loyalty for National Rail users?” Core issues include fragmented service touchpoints, inefficient disruption communication, and outdated loyalty frameworks.
• Ideate: Brainstorming sessions with stakeholders would generate solutions addressing these pain points, leading to the concept of an AI-powered mobility platform. The ideation phase would include co-design workshops with passengers and employees.
• Prototype: A prototype of Rail Hub would be built featuring key functionalities such as journey planning, compensation automation, and personalised dashboards. Tools like Figma can be used for interface prototyping.
• Test: Testing with a diverse group of passengers (including disabled users and non-frequent travellers) would ensure accessibility and functionality. Feedback would inform iterative improvements prior to full deployment.


Enhanced Customer Journey Map
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                                                  Figure 4: Enhanced customer journey map
Impact Measurement
To assess the impact of the RailSmart Hub, the following performance indicators are proposed:
· Customer Net Promoter Score (NPS) – Measure perceived improvements in service.
· Ticket sales and journey booking volume – Track increases in customer adoption and spend.
· Disruption management metrics – Analyse reduction in complaint levels and compensation claims processing times.
· Accessibility user satisfaction scores – Assess improvements in the experience of disabled riders.
· Carbon footprint tracking participation – Monitor engagement with green travel options.




Value Proposition
The Rail Hub delivers value across three dimensions:
1. Desirability (Customer-centric value): Research shows passengers value ease of use, proactive communication, and rewards for loyalty. This platform directly improves these areas with personalisation and unified information delivery.
2. Feasibility (Operational and technological capability): National Rail’s existing data infrastructure, including Network Rail’s digital signalling systems and open data partnerships, prepare the groundwork for AI-driven platform integration. Collaborations with mobility services like Uber or TfL accommodate extensions beyond rail.
3. Viability (Financial performance and sustainability): The platform positions National Rail to increase ridership and reduce operational costs through automation. It also supports government goals for decarbonisation and public transport efficiency.
Expected Outcomes
The proposed Rail Hub platform is expected to significantly enhance the customer experience across the rail network by delivering personalised, predictive, and efficient journey support. By consolidating multiple travel touchpoints into a single interface, the platform reduces complexity and increases transparency, aligning with customer expectations for seamless digital experiences. The automated disruption and compensation features are poised to increase trust and satisfaction among passengers, particularly those who currently face delays and inconvenience without timely updates or adequate support. Additionally, the platform’s integration of multi-modal travel options supports a more flexible and responsive mobility model, positioning National Rail as a leader in the transition toward Mobility as a Service (National rail, 2021). This transformation is expected to enhance Net Promoter Score (NPS) metrics and strengthen customer loyalty through personalised travel insights and reward mechanisms.
From an organisational perspective, Rail Hub offers a strategic opportunity to improve operational efficiency and enhance data-driven decision-making. The platform’s predictive analytics and automated functions can reduce the administrative burden associated with managing disruptions and customer compensation claims, allowing National Rail staff to focus on higher-value engagement and service improvement (Network Rail, 2023). Furthermore, the aggregated user data generated through the app can inform infrastructure planning, route optimisation, and sustainability reporting, supporting long-term investment decisions and alignment with Net Zero objectives in the transport sector. By enabling passengers to track their journey-related carbon emissions, the platform contributes to greater environmental awareness and supports government decarbonisation targets. Ultimately, the Rail Hub initiative provides a comprehensive framework for National Rail to modernise its digital infrastructure and reinforce its role in a future-focused, sustainable mobility landscape.
Conclusion
This report has critically examined National Rail’s current innovation efforts through the lenses of the innovation ambition matrix and customer journey mapping, revealing a service landscape undergoing incremental and adjacent improvements but still marked by key pain points in digital integration, fare transparency, and disruption management. While National Rail has made significant strides in areas such as digital ticketing, predictive maintenance, and accessibility support, its innovation portfolio remains largely weighted toward operational enhancements rather than transformational initiatives that could redefine the customer experience.
Against this backdrop, the proposed Rail Hub digital transformation initiative represents a strategic opportunity to address customer frustrations and improve operational effectiveness. By applying design thinking principles, this platform responds directly to passenger needs by offering a unified, AI-powered mobility solution that integrates journey planning, disruption alerts, compensation automation, and sustainability tracking. As outlined in the enhanced customer journey map, such an innovation would significantly reduce friction across all stages of the travel experience while fostering customer loyalty through greater transparency and personalisation.
Overall, Rail Hub offers National Rail a viable pathway to achieve its organisational goals within an increasingly competitive and sustainability-driven transport environment. It aligns with strategic national priorities for digital transformation and decarbonisation while providing measurable improvements in customer satisfaction, loyalty, and operational efficiency. As rail travel continues to evolve in the 21st century, embracing such transformational innovation will be essential for National Rail to remain resilient, future-focused, and truly responsive to the needs of its passengers.
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