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Summary 

Infrastructure asset management in the UK railway sector, is subject to an evolving practice of 

digitisation. Digitising asset management in the UK railway sector is challenging, with the 

adaptation of digital strategies posing highly beneficial outcomes providing all systems align. 

The current effort to adapt is met with challenges including the ability to integrate systems 

using smart technologies, accountability, upskilling and recruitment, standardisation, and 

absence of a transformational strategy incorporating all aspects of digital innovations for 

infrastructure asset management. The objective of this review is to use published literature to 

provide a collative understanding on the status of digital asset management technologies and 

strategies. This will enable further research areas to be identified, along with recommendations 

to improve the transformation from traditional asset management strategies to digital asset 

management strategies. 
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Introduction 

Railway Infrastructure is behind the times with it being the oldest railway documented in the 

world, as far as 218 years ago in 1804 when a steam locomotive was used to move iron 9 miles 

on track (Rail Life, 2016). Since then, we have seen automatic signaling as early as 1902, 

electrification as early as 1904 and the likes of Brunel, who in the early to mid-1840’s shaped 

the railway as we know it today along the Great Western Railway route from Paddington to 

Maidenhead. The railway infrastructure was managed by British Rail until 1994 when the 

infrastructure was privatized. The railway infrastructure was transferred to rail track, whilst 

passenger and freight services were franchised. Network Rail Infrastructure Limited then 

bought out rail track and took over responsibility of all the assets in 2002 (Rail Life, 2016).  

Network Rail as we know today, supports 14 routes split over 5 regions which consist of 

Eastern, North West and Central, Scotland, Southern, and Wales and Western (Network Rail, 

2021). The different regions’ infrastructure is managed by the Route Asset Management 

(RAM) Team. With guidance from the Asset Management Policy (2018), the RAM Team are 

responsible for the following disciplines, including assets that are associated with: Track; 

Signalling; Civils – Encompasses structures and earthworks; Buildings – Encompasses depots 

and stations; Electrification and Power; Drainage Systems; Telecoms; and Mobile Plant Fleet. 

Network Rail define asset management as “The coordinated activity of an organization to 

realise value from physical assets” (Network Rail, 2018). The Asset Management Policy 

(2018) was developed to ensure current methods of asset management of the railway 

infrastructure complied with the internationally recognized ISO55000 standard. The ISO55000 

standard is an international standard of asset management which includes three other standards 

consisting of; ISO55001 which outlines the requirements for an integrated asset management 

system, ISO55002 which provides guidance on how to implement this system, and ISO55010 

which provide guidance of the financial and non-financial functions of the asset management 

system (Barnard, et al.,  2021). In Network Rail’s annual return data tables (2021), it is evident 

that railway infrastructure asset management in the UK is still not fully compliant to ISO55000 

however, each region has set out plans to achieve alignment by March 2022, for those that are 

not yet aligned. Digitising asset management plays a key role in aligning with ISO5500 as it is 

the only way to achieve a fully integrated and effective asset management system. 

Research Gap 

There is a lot of information about different technologies supporting digital asset management 

strategies throughout various industries, which the rail sector seems to be lacking in. Published 

research for the rail sector in the UK in relation to digital asset management strategies is almost 

non-existent, with literature focusing on specific parts of digital technology, and different ways 

of managing assets. There is a lack of exploration into the depths of digital asset management 

innovations and strategies in the UK.  

It is clear there are many different technologies to support the digitisation of asset management, 

and initiatives to encourage the development of innovative ways that the rail sector can be 

sustainable, value for money, achieve net zero carbon, and proactive towards managing assets. 

Most of the information on the digital asset management strategies, are documents published 

by parties that undertake asset management in the rail sector, which is partially biased 

information and lacks criticality. There is a need for an unbiased collation of all the available 

data from published research to industry released data, which requires critical appraisal to 

support an unbiased view. 

As with all new initiatives, extensive research is required to ensure that all aspects have been 

covered, then challenged, and improved continuously for the purpose of shaping an efficient, 



cost effective strategy. Although there is a great amount of work taking place with the railway 

asset management disciplines, there is little research to show how the rail sector is coping with 

the digitisation of asset management, which in turn, could imply the rail sector is still in the 

early stages of digitisation, and behind other sectors’ digital asset management strategies. 

Methodology 

Reviewing literature on this topic proved to be a difficult task with it being a young subject 

area. To gain a collative understanding of the implementation of something new, it is important 

to understand the current status, the reasons for change, key benefits, the challenges of 

implementing something new, and what is needed or going to be used to implement this 

something new. The following questions were developed to enable a structured understanding 

of the topic: 

• What is the current status of asset management in the UK rail sector? 

• What are the reasons for adopting digital asset management strategies in the UK rail 

sector? 

• What are the key digital asset management technologies in the UK rail sector? 

• What are the challenges of adopting digital asset management strategies in the UK rail 

sector? 

• Is there a strategic plan for adopting digital asset management strategies in the UK rail 

sector and if so, how does this benefit railway organisations? 

A systematic review was used for available published literature to ensure that any reviewed 

literature was of relevance to the topic, by using the Preferred Reporting Items for Systematic 

Reviews and Meta-Analysis (PRISMA) statement.  

An initial search was conducted across multiple electronic databases to understand the variety 

of available literature on each platform. The platforms identified for the review are: 

ScienceDirect, Google Scholar, ICE Virtual Library, and University of Wolverhampton 

Library. Key terms used in searches are: “digital railway asset management” OR “railway asset 

management” OR “digital railway” OR “network rail asset management strategies” OR “bim 

uk railway” OR “bim in asset management” OR “smart technology on the uk railway” OR 

“railway drones” OR “digital twin uk railway” OR “big data uk railway” OR “uk railway life 

cycle costing” OR “asset management innovations uk railway” OR “uk railway stakeholders” 

OR “uk railway asset management” OR “network rail sustainability” OR “network rail history” 

OR “uk railway economics”. 

Additional articles, datasheets, and reports were sourced from various other sources due to the 

lack of relevant published literature. There is a risk of biased information, so any literature 

retrieved using this method was carefully reviewed for relevance to the topic, following the 

inclusion and exclusion criteria as shown in Table 1. Other sources include the likes of Network 

Rail, Railway Technology, Construction News, Plowman Craven, RSSB, and UK Government. 

To filter out any articles that were irrelevant to the topic the inclusion and exclusion criteria is 

shown in Table 1. 

Table 1 - Inclusion and Exclusion Criteria 

  Inclusion Criteria Exclusion Criteria 

Date 2010 – Present Prior to 2010 

Geographic 

location 

United Kingdom – Contribution from the 

United Kingdom 

Not in the United Kingdom or no direct 

contribution from the United Kingdom 



Language English Papers other than English 

Type Research Papers, Reports, Published 

Articles 

Book reviews, research notes, dissertations 

Publications Peer Reviewed Articles, Organisational 

Reports and Publications, Government 

Reports, Published Textbooks, Conference 

Proceeding, Industry Specific Articles 

Papers focusing on other infrastructure 

sectors besides the Railway, Discussion 

Forums 

Participants Organisations (Public or Private) and 

Researchers contributing to the analysis 

and information of digitising asset 

management in the UK specific to the 

Railway 

Non-UK Based Organisations and 

Researchers 

Design Qualitative, Quantitative, Case Study, 

Survey, Studies that used a validated 

methodology 

Papers and articles that are not backed by 

evidence or data 

Focus Is the information relevant to digital 

innovations for asset management? 

Does the information contribute to the 

study of digital asset management 

strategies and technologies? 

Information with no relationship to the UK 

railway sector or key technologies being 

implemented as part of digitisation 

 

Advanced filters were used to ensure any possible papers for review were relevant to the current 

developments in technologies and strategies, therefore the year 2010 was used as the earliest 

reference for literature due to the rapid changes in technologies and strategies which have 

developed over the last decade in the UK rail sector. Literature was also filtered further to only 

include UK based research for the purpose of relevance to the UK rail sector. 
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eligibility 
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Inclusion and Exclusion 
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Relevance to Research (n 
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Studies included in review 
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Figure 1 – PRISMA article screening process 

Findings 

Reasons for Adopting Digital Asset Management Technologies and Strategies 

Network Rail have been challenged “to put passengers at the heart of everything the railway 

does” (Network Rail, 2018). The Digital Railway Strategy (2018) lays out the plan to make the 

most of the modern technology available to enable faster, safer, and more reliable transport 

services. The railway infrastructure quickly fills with passenger trains at peak times and with 

growing freight services, the busiest parts of the infrastructure become congested, and when an 

asset fails, can cause major disruptions to millions of passengers across the network (Network 

Rail, 2018). Digital infrastructure replacing conventional analogue signalling and train control 

systems, can increase the number of trains allowed within a section of track which will improve 

the amount of services and reliability, leading to a more attractive method of transport, but will 

take time to implement across the full network, which is why Rt Hon Chris Grayling MP, has 

requested that from control period 6 onwards, any upgrades and renewals are to implement a 

change to digital systems on the infrastructure (Network Rail 2018). If implemented correctly, 

the Digital Railway Strategy (2018) can lower the whole life cycle cost considerably by 

revolutionising the digital infrastructure on the railway. Replacing aged infrastructure with 

digital technology, using strategies to assist with the implementation, can help increase the 

reliability and performance of services which is a key reason for digitisation. 

Sustainability plays a critical role when exploring digital innovations within asset management. 

Network Rail’s Environmental Sustainability Strategy (2020) sets out the strategic plan to align 

with the Government’s aim of achieving ‘net zero’ greenhouse gases emissions by 2050 

(Department for Transport, 2020). The key to Network Rail achieving this goal, is through the 

railway infrastructure assets. The use of large-scale renewable energy and energy storage isn’t 

an important milestone as part of the environmental and sustainability strategy (Network Rail, 

2020). In a modelling case study, Fletcher, et al., (2020) concluded that the model they created 

can predict the effectiveness of energy regeneration and storage for the railway infrastructure 

on direct current electrified routes, but still requires further research due to the low voltage 

effecting efficiencies in energy transmission. The model created by Fletcher, et al., (2020) can 

give a good insight to how to improve sustainability and energy usage, but if implemented on 

the railway infrastructure, would require significant energy storage capabilities and digital 

modelling studies on a case-by-case basis due to the varying parameters. This is just one key 

example of why digital innovations in asset management is key for future sustainability. 

The Economic Contribution of UK Rail (2021), reports the gross value added (GVA) to the 

UK economy in 2019 to be £42.9 billion, supporting 710,000 jobs which is more than any local 

authority area in the UK excluding City of Westminster, with an associated total tax footprint 

of £14.1 billion, covering nearly 80% of total public expenditure in 2019 on the railway.  

In Q1 of 2020-21, the railway sector saw a drop of 93.1% income from fare sales due to 

COVID-19 (Youd, 2021). As part of the recovery from COVID-19, it is crucial to attract 

passengers back to using railway transport because the railway sector contributes greatly to the 

UK economy and can contribute greatly to the recovery of the UK economy post COVID-19. 

To aid with the economic recovery, and with limited capital funding available, investing into 

the digital railway infrastructure to improve reliability and performance of the railway 

infrastructure systems, is the best way to bring passengers back (Arup, 2020), further 

supporting the growth of the economy post pandemic (Oxford Economics, 2021). 



Stakeholders of the railway sector help to push the direction of the railway sector in the right 

way, as they have a heavy involvement in terms of decision making on the topic of railway 

infrastructure assets. The definition of a stakeholder is a person or organisation who has or will 

have a significant relationship with Network Rail, be impacted by works on the railway 

infrastructure, or has written to Network Rail with a credible, significant interest in providing 

services to any part of the railway infrastructure (Network Rail, 2021). The definition is very 

broad, but the understanding is that stakeholders are engaged with any activity that affects the 

infrastructure relating to them. It is in the interest of stakeholders, that the railway is developing 

in the right direction. With Industry 4.0 being implemented across multiple industries, 

stakeholders would not want the railway to fall behind (Smethurst, 2017). 

Key Digital Asset Management Technologies and Implementation 

The technologies discussed in this section are the key elements to the overall digital asset 

management picture, which have been identified through multiple sources of literature and 

gaining an understanding of the current advances in technology on the railway. 

Big Data, Cloud Storage and IoT (Internet of Things) 

Big Data, Cloud Storage and IoT, sits at the forefront of digital innovations for asset 

management on the railway. They are the three key elements required for adopting a digital 

railway and all go hand in hand.  

Big Data can be characterised by the well know 4 V’s: volume, velocity, variety, and veracity. 

Volume can be measured in terabytes or petabytes or even more than that, but in principle, big 

data is defined as data with a volume too large for traditional computing devices to store 

(Reyes-Veras et al., 2021). Velocity refers to how quickly the data can be retrieved and process, 

whether it be in real-time or processed over time. Variety of data represents the condition of 

the data which could be structured and easy to manage like tables of data, unstructured which 

may be difficult to analyse and require intervention to arrange like heavy sets of numerical 

data, or semi-structured which is data that is not in tables but still has some structure to it. 

Veracity refers to the quality and availability of data, so relating to the information collected 

from assets on the railway, the level of veracity is important as it is key to ensuring analytics 

are true. 

The information transmitted and stored as big data comes from smart devices on the railway 

infrastructure network which could be sensors or information input to a smart device from the 

frontline workers. IoT is what makes this possible as it connects the whole network of smart 

devices together which can allow them to talk to each other and collect data. The use of smart 

devices, connected by IoT can be very beneficial to the railway as there is no limit to the size 

of a network of smart devices, which can even be autonomous in a sense that the data collection 

happens without user commands (Silverio-Fernández, et al., 2018). 

The final component of digital data collection systems is cloud storage. Cloud storage is an 

important part of collecting and storing data and finalises the way the railway utilises IoT and 

big data. Rather than have a physical data storage facility, which would have to be huge, require 

physical maintenance and most likely use a lot of power, cloud storage provides a stable and 

sustainable platform for data to be stored.  

Network Rail use Azure Cloud Platform which enables stored data to be analysed in one 

location (Network Rail, 2021). The analysed data on the cloud platform can be transformed 

into meaningful data to create work streams, which combined with Azure Cloud Platform and 

Ellipse, which is the central asset register and maintenance work management system, can 

enable a predictive maintenance approach (Network Rail, 2021). The data stored and analysed 



on the cloud platform is collected through remote condition monitors, manual data capture, 

measurement train data, just to name a few, and sent to the central database using IoT 

technology (Network Rail, 2021). To give an idea of the scale of the data collected, a single 

survey undertaken using aerial survey and 3D Lidar totalled close to 15 terabytes of data for 

16,850km of the UK railway network, 50% more data than what the hubble telescope collects 

in one year (Network Rail, 2021). 

BIM (Building Information Modelling) and Digital Twin Technology 

Capturing the whole life cycle of an asset and managing the information related, is what is 

known as BIM (Pocock et al., 2014). Using BIM, multi-disciplinary asset information can be 

collated into one model, helping to structure data intelligently, providing an integrated 

overview using different software’s to create a digital model. Used mainly during construction 

and design phases of projects, BIM provides integral asset information which could be carried 

through to the stage of managing assets once handed over to the client (Pocock et al., 2014). 

Network Rail (2019) assessed the maturity of BIM throughout the organisation from 2018. The 

implementation of BIM throughout the wider enterprise was still in its early stages of use, 

meaning BIM and Asset Management were still very isolated from one another. 

Implementation throughout projects has proven how useful BIM can be. In a lesson learned 

presentation on the London Bridge Redevelopment Scheme, Lambe (2019) presented the 

benefits, challenges, and recommendations, for the future use of a fully integrated design, 

construction, and operational usage BIM model. The use of BIM allowed the project to 

continually improve the finish after each stage, gave the ability to de-risk the programme in 

line with progressive assurance, helped identify areas to protect once completed prior to 

entering operational use, and eventually hand over to the client, a BIM model, integrating the 

asset register and digitally tagging the model for asset owners to be able to select an asset and 

see documentation associated with it (Lambe, 2019).  

With BIM’s main benefits being seen throughout the design and construction phase, digital 

twins can then carry on the beneficial, cost efficient management of the assets. With the help 

of BIM creating the model with all assets integrated, the use of sensor technology, 5G networks 

and IoT, can form a live virtual model of the assets for monitoring, in the form of a digital twin. 

This digital twin can then allow asset operators and maintainers to view assets in real-time, 

understand the performance and diagnose any possible problems (Arup, 2020). If a problem is 

identified, the digital twin could even be used to simulate a fix and see whether it is the best 

solution. 

The use of digital twins has only so far been published for use on rolling stock for Alstom to 

relay information to their maintenance decision system on the West Coast Mainline, and 

timetable improvement in Greater Anglia with Toshiba (El Hajj, 2020). There is, however, a 

view to eventually create a digital twin for the whole railway sector infrastructure system, as 

part of a wider scheme that “envisions an ecosystem of digital twins joined through a 

standardised protocol” being the Information Management Framework, which is part of the 

National Digital Twin Programme led by the Centre for Digital Built Britain, a partnership 

between the Department for Business, Energy and Industrial Strategy, and the University of 

Cambridge (El Hajj, 2020). 

Drones and Helicopter Imaging 

The use of drones on the railway is becoming increasingly common. The main benefit of using 

drones to gather data, videos, and images, is that it takes away the need for physical attendance 

on site, meaning the workforce are safe, and trains can still operate (Network Rail, 2021). 

Drones became even more of a benefit when COVID-19 hit, due to the ability of working in 

socially distanced conditions (Network Rail, 2021).  



Plowman Craven (2017) have developed a technology known as Vogel R3D, which has the 

capability of undertaking topographical surveys and placing on top of 3D point clouds, with an 

accuracy tolerance below 5mm, in a reduced amount of time as a traditional topographical 

survey. This technology also creates an orthophoto which allows the user to zoom in close 

enough to be able to see the condition of a sleeper rail fastening (Plowman Craven, 2017). 

This technology can even be used to produce BIM models for an augmented reality inspection 

of structures as can be seen in the case study of Don Viaduct (2019), where the technology 

played a major part in pre-construction stages of a second track being added. 

Helicopters fitted with aerial imaging system, including thermal systems, are also currently in 

use throughout the network (Network Rail, 2021). They can be used to collect aerial images 

collated and stored in a software called RouteView, which allows its user to view high 

resolution imagery throughout the network to inspect trackside assets which is the first port of 

call before deeming a site visit necessary (Network Rail, 2021). This system can even pinpoint 

a location within an appropriate accuracy, into miles and yards, referencing to an engineer’s 

line reference (ELR), all searchable using these parameters on the software. 

Artificial Intelligence  

Artificial Intelligence (AI) is currently adopted by Network Rail for one main use, which is the 

insight platform, a predictive maintenance tool being implemented as part of Intelligent 

Infrastructure (2021). AI algorithms help the insight platform to turn collected data into 

actionable predictive maintenance schedules (Valerio, 2021). Most predictive maintenance and 

scheduling tools use AI, more commonly known as machine-learning which helps smart 

devices to understand and adopt data analysis without human intervention. 

Fujitsu have also teamed up with Network Rail to help test the accuracy of current asset data 

(Fujitsu, 2021). In a case study published by Fujitsu (2021), AI was used to automatically 

catalogue and recognise asset information and attributes, using a 3D user interface tool to 

extract and visualise LiDAR point cloud data, which ultimately created a digital map of assets. 

This technology has also helped Network Rail gain ground on the Railway Asset Identification 

Software (RAIS), which will eventually serve to locate assets accurately, to enable a quick 

reaction to fixing faults and scheduling repairs and upgrades (Fujitsu, 2021). The geospatial 

tracking of assets is vital to digitising the rail network with accuracy. 

Siemens Mobility (2021) have also developed two AI analytical models which can estimate 

the potential impact of proposed optimization measure in terms of performance, cost and risk, 

and simultaneously understand the remaining useful life of an asset based on technical and 

economic performance. It is not known yet whether this has been used on Network Rail 

Infrastructure Assets but could however be a game changer or at least provide good insight to 

the potential usage of AI. The technology also provides, holistically, decision support in the 

short-term, mid-term and long-term, with the long-term being the most complex but creating 

the most value from an asset in its strategic optimization (Barnard, et al., 2021). Including all 

assets holistically, the developed AI technology can also account for strategic dependencies 

between the maintainer, operator, and asset owner, enabling delivery of full asset value. 

Software, Apps and Decision Support Tools 

Intelligent Infrastructure (2021) is leading the way with its digital initiatives for apps, 

software’s and decision support tools, to enable the most efficient way of managing the 

infrastructure’s assets, new and old.  

Ellipse is a central asset register and work management system, which benefits asset owners, 

maintainers, and operators, in a way that supports their workstreams (Network Rail, 2021). 



Ellipse working in harmony with the Azure Cloud Platform, a cloud data storage and analysis 

software, provide the ultimate experience when used in conjunction with individual discipline 

workstreams, to create predictive maintenance to be identified (Network Rail, 2021). All three 

components working together form Intelligent Infrastructure’s (2021) Insight tool. 

Insight is a predictive maintenance tool that works across all disciplines and aims to predict 

when maintenance intervention will be likely, preventing abortive costs of needless inspections 

(Network Rail, 2021). According to Intelligent Infrastructure (2021), Insight entered pilot mid-

April 2021 for track and signalling disciplines, with the intention of allowing capability for 

electrification and power, and civils by the end of financial year 2021/22. Using AI, the Insight 

tool uses algorithms to extrapolate asset deterioration rates collected over a period and 

determine the criticality and prioritisation of faults (Network Rail, 2021). 

A new national relay database for signalling is being trialled, migrating 82 systems of record 

keeping for signalling relays, standardising the platform used and providing network rail with 

the ability to plan relays further ahead, audit relay re-servicing compliance, and identify trends 

in relay failures through the national reports (Network Rail, 2021). 

OLE-T is an app which was created in response to a multitude of temperature related faults 

with the overhead line equipment, which enables users to map assets along with their condition 

and any non-compliances (Network Rail, 2021). Frontline staff can input survey data to the 

app, enabling a proactive approach to live data collection, with a beneficial output of tension 

level recommendations based on current conditions (Network Rail, 2021). 

With several varying apps covering all disciplines, the key to pulling it all together for a holistic 

approach is standardisation. The Insight tool is evidence of the transition to digitising asset 

management, allowing for a more efficient, safe, and sustainable solution to managing an asset 

whole life cycle.  

Challenges with Digital Asset Management Strategies 

Whilst the digitisation of asset management on the UK railway infrastructure presents 

promising progress, there are still issues with the implementation of digital technology. 

Due to the structure of railway infrastructure in the UK, accountability can be a challenge in 

itself as there are multiple organisations responsible for the reliability of services, from track 

and signalling owned by Network Rail, to the rolling stock owned by different franchises, and 

this can cause a lot of conflict between stakeholders blaming each other (Arup, 2020). 

With advanced technology, comes a requirement to upskill staff to manage new assets. The 

Digital Railway Strategy (2018) identifies this issue as an industry wide shortage. In a report 

released by The City and Guilds Group (2020) released a report that identified approximately 

28% of the railway infrastructure workforce is over the age of 51, meaning a lot of workers 

will be lost to retirement in the coming years, which means the requirement for attracting new 

talent is crucial. It was also identified that the appeal to potential employee was not what it 

should be, providing evident survey data that showed the audience does not know much about 

all parts of the railway workforce, falling short heavily on data analysis which plays a big part 

of digital transformation (City and Guilds Group, 2020). With a poor public awareness of what 

careers and opportunities are available on the railway, this will add to the issues around training 

and upskilling people. The railway industry would benefit from a major recruitment and career 

awareness campaign to attract more talent for a wider range of backgrounds. 

Automation of operations can be seen as a threat to people’s jobs, but this supports the need 

for upskilling and attracting new talent as new technology will present new professional 



capabilities, meaning other jobs will become available to monitor these systems and intervene 

in certain areas.  

A case study in the report by Arup (2020), identifies the requirement for insurance specific to 

cyber threats with digital railway technology, to ensure all stakeholders will be compensated 

for any financial loss due to cyber-attack. This case study makes it clear that cyber threats to 

digital technology on the railway can be a real issue. The UK Government released Rail Cyber 

Security (2016) to guide the industry to manage the risks associated with cyber-attacks and 

how to assess assets to understand requirements. 

Digital innovations for asset management on the railway infrastructure in the UK, requires 

significant funding to standardise the network, which could take decades to achieve, so there 

needs to be consistent systematic resources allocated to the digitisation, but at higher levels 

than present (Arup, 2020).  

Strategic Plans for Digital Asset Management 

Network Rail has multiple business models due to the scale and complexity of the organisation, 

known as strategic plans.  

The first strategic plan is an overall core business model which covers the system operator 

(Network Rail, 2021). The core themes for this model are long term planning, network 

integration, timetable change reassurance, and timetable planning, which feed into all the 

regions at a more detailed level, which require expert forecasting and analysis to be 

incorporated into the model. Each core theme has its own associated deliverables which detail 

what specific are going to be focused on and how it is going to be achieved. 

The second strategic plan is focused solely on freight services (Network Rail, 2021). The core 

themes for this model are delivering a reliable and resilient service, enabling sector growth, 

and a safer more sustainable railway. Again, each theme has its own deliverables with detail 

on what the sub-aims are and how it will be achieved to contribute to the overall key themes. 

Upon approaching a more detailed level of strategic plans, the regions in isolation, it is obvious 

how each region is at different stages in terms of digitising asset management. 

Wales and Western have adopted four core themes, and have identified initiatives to focus on 

moving forward, with evidence of developing the integrated asset management system 

(Network Rail, 2021). 

The southern region has adopted six core themes into a delivery framework with the intentions 

of the themes how they are going to impact the region, with a view of the future including 

better value and smart working, harnessing innovative technology, and managing the 

infrastructure asset to deliver the timetable (Network Rail, 2021). 

Scotland’s Railway region base their regional strategy on creating a railway that is safer and 

higher performing, growing and focused on customers, efficient and competitive, sustainable, 

and inclusive, and ambitious and easy to do business with, whilst also have many sub-strategies 

all contributing to the core themes on the face of the region (Network Rail, 2021).  

North West and Central region have four strategic priorities which align with Network Rail’s 

main strategic themes, including a focus on train performance and operational management, 

delivering successful timetabling changes and reducing track access constraints, improving 

asset performance, and achieving organisational and cultural change goals through safety 

revolution (Network Rail, 2021). Like other regions, North West and Central also have many 



key initiatives which help them achieve their strategic aims, many of which are focused heavily 

on developing asset management and delivering better engineering throughout the region. 

Eastern region has adopted six key strategic themes including diversity and inclusion, talent 

and succession, recruitment, workforce planning, industrial relations, and professionalism 

(Network Rail, 2021).  

Each individual region’s strategic plan, is very detailed with very clear visions of the future, 

improving on every aspect of the business from environmental, to engineering and asset 

management, to passenger experience and safety. The strategic plans have been tailored to the 

region specifically, considering current regional strategies and initiatives and incorporating 

them to support the wider business goals. With no specific model for the overall digitisation of 

the railway infrastructure in the UK, it is region specific, meaning each region manages 

digitisation in their own way, whilst still aiming to be fully ISO55000 compliant. This poses 

an issue for standardisation which makes implementation network-wide a challenge faced 

throughout the whole infrastructure.  

Conclusions and Recommendations 

The UK railway infrastructure is a very complex system. It is a privatised industry but with 

funding and influence from government organisations and stakeholders of all kinds. 

The industry as whole recognises the need for digital asset management strategies, more so 

since the COVID-19 pandemic. Most strategies at present include the need for an emphasis on 

developing sustainable, efficient, and reliable asset management technologies to keep up with 

other industries and countries, to ensure it is competitive and still attractive to customers. There 

are strategies relating specifically to digital technologies being implemented on the railway, 

but there is not a strategy for a holistic approach network wide. It would be difficult to 

implement a network wide strategy for digital asset technology and management because each 

region is at a different stage within the transformation. This hinders standardisation throughout 

the railway infrastructure, so it would be extremely beneficial for Network Rail to align the 

strategic ambitions across all regions from a digitilisation perspective. 

Network Rail as a business are investing heavily into the research and development of new 

digital technologies, but so are the government and other third-party organisations, which 

suggests digitisation of assets and asset management will be the future of the railway 

infrastructure, and even other infrastructure sectors. 

Whole life cycle cost is a valued method of asset analysis as it incorporates every aspect of an 

asset’s life including interdependencies which is a very important factor when finding root 

causes of repeated asset failure, which implies the cause of failure over time is due to a different 

asset. 

With a lot of old assets still left on the railway, sustainability presents a challenge to asset 

management when the interfaces between old and new assets become incompatible. A lot of 

the older assets were never built to sustain the advances in technology that we are seeing today. 

Barnard, et al., (2021) for Siemens Mobility have developed AI solutions that comply with 

ISO55000, using internet of things and wireless sensor network technology to gather data and 

process through an asset management plan, which calculates the KPI indicators for 

maintenance and renewal planning. AI technology and machine learning can help with 

understanding when intervention or renewal is required before an asset fails. The advantage 

with the AI technology is that it can combine all the asset classes into one system (Barnard et 

al., 2021), but the current digital infrastructure does not cater for this as seen in the Intelligent 

Infrastructure Program (2021), detailing all the current systems being developed, which is an 



issue because the asset classes are managed separately rather than holistically as previously 

mentioned with the AI technology.  

There is lots of information relating to the use BIM within major projects, mainly incorporating 

the planning, design, and construction phases. BIM can have a significant impact on digital 

railway infrastructure by enabling stakeholders and asset owners and operators to realise the 

infrastructures full potential by providing a fully integrated visual, improving the ability to 

identify digital needs and gaps (Arup, 2020). Whilst BIM is implemented throughout the 

railway sector, there is no published research or publications into the use of BIM in asset 

management specific to the railway sector. This is however a very beneficial technology and 

should be explored further with a view to implement throughout the asset management 

disciplines. 

From a research point of view, it is not clear how much influence a stakeholder has in decision 

making. Although there is a Stakeholder Code of Practice (2021), outlining the standard 

engagement rules and procedures, a search found limited relevant information, with the most 

credible being a report from the Office of Rail and Road, the Annual Assessment of Network 

Rail’s Stakeholder Engagement (2021), which details findings and recommendations from 

surveys undertaken involving stakeholders on their experience with Network Rail and levels 

of satisfaction, with an aim to improve engagement. This does not however, inform researchers 

on the level of involvement and influence a stakeholder can have. 

There are numerous internal developments into digital innovations within Network Rail as the 

need for digital systems is becoming more obvious post pandemic. The government are also 

chipping in with the innovational transformation to a digital railway by inventively funding 

winning ideas and inventions that support digital infrastructure on the railway. The First of a 

Kind competition seeks to improve the railway experience for all, by funding third party digital 

innovation projects with a view to implement across the network (Department for Transport, 

Innovate and Shapps MP, The Rt Hon Grant, 2021). This is a good initiative to help smaller 

railway entities stamp their mark on the infrastructure’s transformation but commissioning 

these ideas will require upskilling staff within Network Rail to enable maintaining the 

innovational technologies. A search into this area of interest revealed although there is 

acknowledgement of the requirement to plan for future capability, no research papers or case 

studies were identified that evidently presented how well this area of interest was progressing. 

Although the industry is progressing with digitisation of assets and asset management 

technologies, there is still on long journey of implementation ahead, especially if 

standardisation is the end goal. It would require a significant amount of investment. As well as 

investment, the business needs employees who can install, operate, and maintain the new 

technologies, but from the research in this paper, attracting new talent, upskilling internally, 

and career awareness within the industry, is a real issue that needs to be addressed.  
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