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Foreword by PRIME co-chairs 

In In 2020 and 2021, the European rail sector 
faced many challenges. Shortly after launching 
the European Green Deal, the world was hit by 
the Covid-19 pandemic, which had unprece-
dented impacts on the European rail sector. 
The sharp decline of rail passengers left linger-
ing fears that the pandemic will be a long-term 
setback for our mobility targets. Fortunately, 
the rail sector has shown resilience and while 
scaled down, it continued to run reliably 
throughout the pandemic, adapting to the new 
situation. In 2021, passenger and freight traffic 
recovered to a large extent despite the need to 
stay cautious in the face of returning COVID 
waves.  

Moreover, the urgency of the climate crisis and 
the need to reduce energy dependency on 
Russia and fossil fuel further underlined the 
need to have a safe, reliable, and efficient rail 
system. Demand is growing, and rail infrastruc-
ture managers have a key role in meeting ad-
ditional capacity needs and creating optimal 
operating conditions for the provision of attrac-
tive and affordable rail services.  

Sharing information and knowledge is essential 
to achieving better results. Monitoring common 
trends at EU level and to benchmark perfor-
mance is essential and were the two main ob-
jectives of establishing the PRIME KPI sub-
group in 2014. We are pleased that we can 
share with you the sixth benchmarking report 
prepared by the PRIME KPI subgroup, cover-
ing the years 2017-2021. For the infrastructure 
managers, benchmarking helps to understand 
where each organisation stands and where 
there is potential for improvement. For the Eu-
ropean Commission, it is an invaluable oppor-
tunity to identify best practices and to monitor 
the progress with respect to EU policy priori-
ties. For all stakeholders, it is an opportunity to 
observe trends as they evolve, and to identify 
strengths and weaknesses of the system. 

Compared to the first five reports, this edition 
includes a more complete dataset, less deviat-
ing figures, four new performance indicators 
and one new participant (in total 19). Three ad-
ditional infrastructure managers are preparing 
to join. As in last year’s report, detailed expla-
nations and contextual information is making 
the wealth of data more accessible.  

We would like to thank the PRIME KPI sub-
group chairs Jude Carey from Irish Rail and 
Raymond Geurts van Kessel from ProRail to-
gether with the members of this group from 24 
organisations, the Commission, and the Euro-
pean Union Agency for Railways, for this out-
standing achievement. 

PRIME members have jointly agreed on the 
key performance indicators (KPIs) that are rel-
evant for their business. The progress on com-
mon data definitions and KPIs is documented 
in this catalogue and is continuously being re-
fined and made publicly available on the 
PRIME website. We will continue to work on 
making PRIME KPIs more robust, increasingly 
comparable for benchmarking purposes and 
more complete by covering additional aspects. 
We believe that PRIME data and definitions 
can serve the needs of a large range of rail ex-
perts and policy makers. By measuring and 
sharing the results, we aim to demonstrate to 
the wider public that the rail sector is account-
able toward the wider society and committed to 
improving services.   

PRIME co-chairs  

 

 

 

 

 

Kristian Schmidt 
European Commission, 
DG MOVE 
Director of Land 
Transport 
 
Alain Quinet 
SNCF Réseau 
Deputy Director General 
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Executive summary 

The Platform of Rail Infrastructure Managers in Europe (PRIME) was established 
to improve the cooperation between rail infrastructure managers across Europe 
and to assist in the knowledge transfer and benchmarking process of the partic-
ipants. The following report is the sixth benchmarking report covering the years 
2017-2021 and includes data of 19 infrastructure managers.  

 

Figure 1: Participants of the PRIME KPI & Benchmarking Report and PRIME members 

2021 is the second year that has been marked by the global Covid -19 pandemic. 
After the severe impact on the transport sector with an unprecedented drop in 
ridership in 2020, many feared that this would set back rail transport by years. 
Unsurprisingly, the previous PRIME Benchmarking report presented several un-
favourable developments, most notably the sharp decline in train utilisation. With 
this year's report, we are now able to take a step further and show how rail 
transport has adapted to the situation in the second year of the pandemic: De-
spite many policy measures such as lockdowns and international travel re-
strictions still being in place, rail traffic recovered significantly in 2021.  

In comparison to 2020, almost all infrastructure managers increased their pas-
senger train activity, with three companies even surpassing their respective 2019 
values. Regarding freight trains the development is similarly positive: half of the 
infrastructure managers recorded higher freight train utilisation in 2021 than be-
fore the pandemic. Increased utilisation, however, had also an impact on train 
punctuality: Due to declining passenger numbers and generally less mobility, 
train punctuality increased in 2020, however, decreasing again in 2021, when 
train activity was back to normal levels.  
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Now taking a closer look at the development of the expenditure we are positively 
able to observe an increase in spending: While OPEX figures recorded an in-
crease of 4%, CAPEX was 9% higher compared to the 2020 figures across the 
peer group. Moreover, it is positive to note that rail is increasingly becoming 
greener: Compared to 2020, the participants in the PRIME KPI and Benchmark-
ing report increased their share of their electrified main track-km by 0,6%, in ad-
dition +1%   electricity-powered trains are running on the network. 

 

Figure 2: Summary of development of industry characteristics 

This overall development is especially promising regarding the ambitions set by 
the European Green Deal and the EU Smart and Sustainable Mobility Strategy. 
2022 once again proved that the climate crisis and the current geopolitical devel-
opments call for an efficient, reliable and green transformation. Investing in rail 
infrastructure is inevitable in order to maintain and further develop a connected, 
modern and competitive European transport system capable of coping with the 
current challenges. Therefore, it is also encouraging that the expenditures of in-
frastructure managers have steadily increased in recent years.   

With a view to the war of aggression in Ukraine, the current 2021 report is once 
again a report before a Europe-wide crisis year. Especially the Eastern European 
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countries are strongly affected by the situation, which will predictably be reflected 
in the data of 2022.  

Analysing data and exchanging increasing information on the management of 
other European companies is an important basis for constantly improving the rail 
transport system. Having clear definitions and harmonizing data collection is es-
sential for ensuring comparability between the infrastructure managers. The 
PRIME KPI and Benchmarking Subgroup is constantly working on a more accu-
rate dataset and the number of deviating figures is decreasing with every report.  

This year, 19 infrastructure managers took part in the report, in which SŽ-I (Slo-
venia) participated for the first time. In addition, EVR (Estonia), ÖBB (Austria) 
and CFL (Luxemburg) are currently in transition and will hopefully become regu-
lar members taking part in this public benchmarking report in the upcoming year.  

 

Figure 3: Development of participating infrastructure managers 

In the ongoing transformation in becoming the first climate neutral continent by 
2050, the European Commission has significantly highlighted in 2021 the im-
portance of rail transport. Under the European Year of Rail 2021 and the im-
proved transport proposal encompassed in the Sustainable and Smart Mobility 
Strategy, new parameters and objectives were introduced in creating an environ-
mentally friendly and efficient trans-European transport network. The tracks for 
a more sustainable future are set and the European infrastructure managers are 
indispensable in reaping the full potential of this transformation. In the following 
years, we will continue monitoring the progress being made and ensuring access 
to information, following this new governance structure. The rail infrastructure will 
continue being a main enabler in reaching climate neutrality within the European 
Union by 2050. 
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Introduction  

Rail is the safest and greenest mode of land transport and plays an essential role 
in the green mobility transformation of Europe. Today, general transport emis-
sions represent around 25% of the EU's total greenhouse gas emissions. It is the 
sole sector that has increased its emissions since 19901. 

To counteract the threats of climate change, the European Commission commit-
ted itself to becoming the first climate neutral continent by 2050 through the in-
troduction of the European Green Deal. One of the main aims of the plan is to 
reach a 55% reduction in net greenhouse gas emissions by 2030. An integral 
part of the European Green Deal is the Sustainable and Smart Mobility Strategy 
and the related Action Plan which includes 82 initiatives in 10 key areas for ac-
tion, each with concrete measures. The strategy serves as a guideline for the 
next years, in order to achieve a 90% reduction in greenhouse gas emissions in 
transport by 2050 and is built around the objectives of creating a sustainable, 
smart and resilient mobility sector2. Rail has an essential role in this transfor-
mation, which is why the Commission has set a number of ambitious rail related 
milestones to be reached by 2050, such as to: 

• Double rail freight traffic  

• Triple high-speed rail traffic  

• Complete a fully operational and multimodal Trans-European Transport 
Network (TEN-T) equipped for sustainable and smart transport. 

In order to fulfil its role in the European Green Deal and meet the objectives of 
the Sustainable and Smart Mobility Strategy, rail has to be sustainable, safe, 
resilient, reliable, smart and affordable. Moreover, it needs to be able to adapt to 
the changing needs of passengers and industries. Therefore, the achievement 
depends on the performance of both, rail operators and infrastructure managers 
(IM). The latter are responsible for developing, maintaining, and managing all 
aspects of the rail infrastructure. The PRIME KPI & Benchmarking Subgroup col-
lects data to monitor their performances in these categories.  

• Safety is a top priority. Although safety risks cannot be completely eliminated 
safety levels can be significantly improved by good asset condition and the 
adoption of safety policies. Investing in state-of-the-art technology (e.g. 
ERTMS), rethinking networks, stations, level-crossings, and training of track 

 
1 EEA: GHG emissions by sector in the EU-28, 1990-2016. https://www.eea.europa.eu/data-and-

maps/daviz/ghg-emissions-by-sector-in#tab-chart 1  
2 European Commission. New transport proposals target greater efficiency and more sustainable 

travel. https://ec.europa.eu/commission/presscorner/detail/en/ip_21_6776 
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workers and awareness-raising campaigns for the public, are available tools 
for infrastructure managers. 

• Ensuring the optimal use of rail infrastructure based on the needs of cus-
tomers is essential and can be promoted through adequate instruments such 
as economic incentives and/or charging and performance schemes, in line 
with EU law3. As capacity is limited, and new construction is very costly and 
time intensive, getting maximum capacity out of the existing infrastructure net-
work is paramount. This depends on efficient capacity allocation and traffic 
management, as well as on systems like the European Rail Traffic Manage-
ment System (ERTMS), which allows for shorter head times between trains. 

• Strong cooperation between all actors across borders is vital to enabling 
smooth operation between countries, overcoming fragmented national struc-
tures and creating a truly open and interoperable railway market. It paves the 
way for major international projects and services linking European cities and 
citizens with each other. The Platform for Rail Infrastructure Managers in Eu-
rope (PRIME) is a central element of this cooperation. In 2021 the European 
Commission published a proposal for the revision of the TEN-T Regulation 
which includes strengthened parameters for rail infrastructure and introduces 
an extended core network covering additional strategic rail links. At the same 
time, the Commission presented an Action Plan to boost long-distance and 
cross-border passenger rail services, in order to make rail more attractive as 
a travel option. In the view of Russia’s war of aggression against the Ukraine 
the European Commission presented its Solidarity Lanes Action Plan to help 
Ukraine export its products via rail, road and inland waterways.  

• Efficient and far-sighted maintenance and renewals increase reliability and 
availability. Reducing the number of asset failures through proactive mainte-
nance reduces delays and cancellations, thereby making rail more attractive 
to users. Conversely, tracks in bad condition, and therefore subject to perma-
nent or temporary speed limitations or even closure, lead to longer travel times 
and in some cases lower utilisation, as the route becomes unattractive.  

• Rail is already one of the most environmentally friendly and energy-efficient 
transport modes. But environmental sustainability is not only about more 
people using rail, but also about rail itself becoming greener. Looking at the 
trend in greenhouse gas emission by transport mode between 1990 and 2019 
rail is the only mode that decreased its emissions by 60%4. Rail has the 

 
3 Directive 2012/34/EU of the European Parliament and of the Council of 21 November 2012 es-

tablishing a single European railway area http://data.europa.eu/eli/dir/2012/34/oj  
4 EEA Report: Transport and environment report 2021. https://www.eea.europa.eu//publica-

tions/transport-and-environment-report-2021 P. 17 
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potential to become completely carbon neutral well before the rest of the econ-
omy by 2050.  

• Providing good value for money is important, as infrastructure managers 
are largely funded by the public and State budgets are constrained. Govern-
ments have a part to play here too. In accordance with EU law5, Member 
States have to ensure that the accounts of infrastructure managers are bal-
anced. Low levels of investment over an extended period of time can nega-
tively impact operational costs, safety and overall performance. 

2020 and 2021 were difficult years for the rail sector. Transport was one of 
the sectors most severely affected by the Covid-19 pandemic. While freight 
transport has shown a certain resilience in the crisis, there has been a huge drop 
in passenger mobility. During the peak of the crisis, ridership went down by more 
than 90% in several countries and many international connections were stopped. 
In 2021 it recovered significantly but did not reach the pre pandemic level. Rail 
infrastructure managers were impacted due to the reduction in traffic and the 
revenues it generates.  

At the same time the year 2021, categorized as the European Year of Rail 20216, 
emphasized the importance of rail transport and infrastructure in achieving cross-
border holistic sustainable transport. This was showcased by the Connecting Eu-
rope Express, travelling through 26 countries in 36 days.  

As this report covers data up to 2021, it reflects the impacts of the pandemic 
in 2020 and 2021. Nevertheless, it would be a limited view to attribute individual 
developments exclusively to the pandemic. Rail transport is a complex system 
that depends on a variety of factors and actors. Furthermore, more time is 
needed to gather and analyse data in order to grasp the full impact of the current 
pandemic on the behaviour of passengers and transport users. But there are 
certainly lessons to be learnt, such as the resilience and increased punctuality of 
rail during the crisis and the growing appetite of customers for sustainability. 

 
5 Directive 2012/34/EU of the European Parliament and of the Council of 21 November 2012 es-

tablishing a single European railway area. http://data.europa.eu/eli/dir/2012/34/oj  
6 European Commission. End of the European Year of Rail ‒ beginning of a new journey. 

https://transport.ec.europa.eu/news/end-european-year-rail-beginning-new-journey-2022-02-
21 en  
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1. PRIME KPI & benchmarking 

Platform of Rail Infrastructure Managers in Europe (PRIME) 

The Platform of Rail Infrastructure Managers in Europe (PRIME) was established 
between the European Commission’s transport and mobility directorate general 
(DG MOVE), and rail infrastructure managers in 2013. Its main objective is to 
improve the cooperation between rail infrastructure managers across Europe. 
Furthermore, the platform supports and facilitates the implementation of Euro-
pean rail policy and develops performance benchmarking for the exchange of 
best practices.  

Alongside the European Commission and the European Union Agency for Rail-
ways (ERA), PRIME now has 37 industry members including all main infrastruc-
ture managers of EU Member States and of the EFTA members Switzerland and 
Norway. Four industry associations of European rail infrastructure managers par-
ticipate as observers7. 

KPI & Benchmarking Subgroup 

A central idea behind PRIME is to give infrastructure managers, who are natural 
monopolies, an opportunity to learn from each other. The performance bench-
marking currently covers several dimensions of rail infrastructure management: 
costs, safety, sustainable development, punctuality, resilience, and digitalisation. 
The core of the benchmarking is the catalogue, which contains a clear and con-
cise documentation of the PRIME key performance indicators (KPIs).  

The number of infrastructure managers participating in the subgroup has steadily 
increased. The first pilot benchmarking started in 2015 with 9 infrastructure man-
agers collecting data predating to 2012. In this year’s benchmarking, based on 
2021 data, 23 infrastructure managers have contributed to the report, of which 
19 are involved in the external report presented in the table below.  

  

 
7 PRIME members: https://wikis.ec.europa.eu/display/primeinfrastructure/About+PRIME  
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In this report the key indicators will each be shown in a benchmark graph and a 
time series graph, presenting a cross-comparison of infrastructure managers and 
key trends. Similarly to last year’s report it includes data for the last five years: 
this year’s report covering 2017-2021. This allows more companies to be pre-
sented in the graphs and makes it easier for new members to reach the 
threshold for historical data. To ensure clarity and comparability only complete 
time series are shown. The time series chart is complemented with the com-
pound annual growth rate (CAGR) to increase the visibility of the overall devel-
opment. The CAGR also shows only complete time series. 

The benchmarking charts show 2021 data (or the latest available year) and the 
average of the years 2017-2021 for every individual infrastructure manager9, plus 
the peer group’s average weighted by denominator10. The peer group’s average 
weighted by denominator means for example that, if the KPI reflects cost per 
main track kilometre (denominator), organisations with large networks will have 
a correspondingly higher impact on the weighted average. Thus, the weighted 
average reflects the average of the combined total network of all participating 
infrastructure managers. The accuracy of the data is indicated in each case and 
highlighted in a lighter colour in the charts for values that deviate from the stand-
ard. The reason for including deviating figures even if they are less comparable 
is to provide a more complete dataset and enable more infrastructure managers 
to contribute data. Fewer deviating figures are anticipated with each future report. 
The benchmarking charts always list the 19 infrastructure managers that took 
part in the report, regardless of whether they have delivered data for the specific 
KPI or not. This means that 0 can mean either 0 or no data. 

It is important to note that railway as a system includes both railway undertakings 
(RU) and infrastructure managers (IMs). This report however represents only 
data from infrastructure managers, and not railway undertakings.  

The quantitative results can only be interpreted meaningfully if the main 
influencing factors are taken into account. Without considering the differ-
ent characteristics of the infrastructure managers and their structural pe-
culiarities, meaningful comparisons cannot be achieved. LISEA for exam-
ple operates exclusively one high-speed line and has a regional network, 
whereas the other infrastructure managers are active nationwide. In order 
to facilitate the interpretation of the figures and the quantitative results, back-
ground information on the specific contexts of the infrastructure managers and 

 
9 Infrastructure managers are abbreviated as “IM” in the charts. 
10 In last year's report, data were exceptionally not supplemented with the latest available values 

when data for 2020 were not available, due to the specificity of 2020 and the potential impact of 
the Covid 19 pandemic. The weighted average includes zero values.  



 

 
 Page: 14 

 

rail infrastructure is provided for each indicator. More general information on in-
fluencing factors can be found in the Annex 4.1, and some macro level data on 
the infrastructure managers and the countries they are operating in can be found 
in Annex 4.2.  

Selected indicators and report structure  

The indicators presented in this report are selected from the data pool of the 
PRIME KPI & Benchmarking Subgroup. They aim to display a status quo along-
side the European objectives, covering the fields of finance, safety, environment, 
performance, and delivery. Figure 4 shows these groups as well as the selected 
indicators that are analysed in the report. The numbers beside the KPI point to 
the chapter in which they are treated.  
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The orange colour shows the train activity of passenger high-speed trains, with 
SNCF R., RFI and Adif showing similar levels and LISEA having only high-speed 
trains on its track. Utilisation of freight trains is provided in grey. SŽ-I, DB, LTGI 
and SBB have the highest intensity of use with more than 11 freight trains per 
day running on each kilometre of main track. LISEA is a special case, as its net-
work is 100% high-speed, which does not allow freight trains. 

 

Figure 15: Degree of network utilisation – passenger trains (Daily passenger train-km per 
main track-km) and CAGR (%) in 2017-2021 

Data on network utilisation is particularly interesting regarding the impacts of the 
Covid-19 pandemic. While a large decline in passenger transport was recorded 
in 2020, the numbers showed a recovery in 2021 in almost all countries. SNCF 
R. registered a growth of 21% compared to 2020 showing an increase from 17 
passenger train kilometre per main-track in 2020 to 21 in 2021. Three infrastruc-
ture managers even surpassed the 2019 values, namely PKP PLK (+4%), SBB 
(+2%) and DB (+1%). This is encouraging, as many experts feared that the pan-
demic would a have long-term impact on the use of trains and public transporta-
tion.  
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Figure 16: Total passenger high speed train-km (≥ 200 km/h) (Million train-km) and CAGR 
(%) in 2017-2021 

A similar development can be seen for passenger high-speed traffic with a speed 
of equal or above 200km/h. However, there is a visible increase in train activity 
compared to 2020, none of the companies reached the pre pandemic level. Com-
pared to 2017 SNCF R. recorded over 30 million train-kilometres less, RFI saw 
a sharp decline in 2020 after a constant growth and Adif also remained under the 
pre-pandemic level.  

 

Figure 17: Degree of network utilisation – freight trains (Daily freight train-km per main 
track-km) and CAGR (%) in 2017-2021 

As we can see in figure 17 the impact of the pandemic was smaller in freight 
transport than in passenger transport: on average the peer group recorded a 
decrease of 2% in 2020 compared to 2019. Apart from LDZ and HŽI all 
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infrastructure managers increased their freight train activity in 2021. Seven com-
panies even surpassed the level of 2019.   Z’s decrease of freight train activity 
started before the pandemic and was connected with improved Russian port in-
frastructure. Nevertheless, the pandemic dramatically impacted cargo volumes, 
as did the political relationship with Russia. 

However, besides train kilometres, load factor is also a key to understanding re-
duced freight train activity, as more trains are not necessarily needed to carry 
more goods, and slot optimization can also have a huge impact. Passenger train 
utilisation tends to be higher in smaller countries with high population density and 
a wider rail network, e.g. the Netherlands, Switzerland, and Denmark. Similar to 
the parameters influencing the share of passenger rail in a country’s modal 
share, utilisation is driven by the prosperity of a country and its citizens, and the 
status of the rail sector in that country. It furthermore depends on public service 
obligations in rural areas with low population density and the existence of bottle-
necks and congested nodes where all traffic has to pass. Utilisation is particularly 
important for infrastructure managers when it comes to finance. It is decisive both 
for revenues and expenditures as public funding decisions are largely based on 
train activity. On the other hand wear and tear is accelerated by more intensive 
use.  

Similar to the modal share in freight transport, the degree of utilisation by freight 
trains highly depends on logistical circumstances, such as availability of suitable 
transshipments centres and smooth interconnections. The European Commis-
sion has set out in the Sustainable and Smart Mobility Strategy its intention to 
promote intermodal transport. Ultimately all transport modes for freight must 
come together via multimodal terminals and the European Commission will take 
initiatives to ensure that EU funding, and other policies, including R&I support, 
be geared better towards addressing these issues24. Punctuality and plannability 
are decisive factors for freight clients. Improving performance in freight train 
punctuality might also increase the willingness of companies to shift their goods 
to rail.  

 
24 COM/2020/789 final: Sustainable and Smart Mobility Strategy – putting European transport on 

track for the future. https://eur-lex.europa.eu/legal-con-
tent/EN/TXT/HTML/?uri=CELEX:52020DC0789&from  
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Trend of SBB's relative operational expenditures is dominated by the develop-
ment of Switzerland's purchasing power parity.  

Operational costs are driven by a range of different factors. The size and com-
plexity of the networks are just as relevant as train utilisation. For example, a 
network with a relatively large number of switches and a high degree of electrifi-
cation and level crossings is more prone to failures and requires more interven-
tions. Tunnels and bridges must not only be checked more regularly, but also 
entail more costly and sophisticated replacements and repairs. Busy tracks are 
subject to higher wear and tear. Condition and age of the assets are also rele-
vant: investments that have been made in the past pay off and reduce operational 
costs later. Besides maintenance, operational expenditures also include func-
tions of traffic management. The services provided by the infrastructure manager 
vary significantly, too. Different technologies and the amount of human resources 
needed determine the level of expenditures.  

Capital expenditures 

According to the PRIME KPI & Benchmarking subgroup’s definition, capital ex-
penditures are funds used by a company to acquire or upgrade physical assets 
such as property, industrial buildings or equipment. An expense is considered a 
capital expenditure when the asset is a newly purchased capital asset or an in-
vestment that improves the useful life of an existing capital asset. Hence, it com-
prises investments in new infrastructure as well as renewals and enhancements. 
As capital expenditures are often linked to major (re-)investment programs it is 
not surprising that expenditure levels fluctuate over time.  
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Figure 23: Maintenance (component of OPEX) and renewal expenditures (component of 
CAPEX) in relation to network size (1.000 Euro per main track-km) and CAGR (%) in 2017-
2021 31 

Out of the five infrastructure mangers which provided a complete dataset for 
2017-2021 all companies recorded a positive annual growth rate. The highest 
average increase can be seen at IP, however it remained mostly stable for the 
companies.  

Similar to operational and capital expenditures, maintenance and renewal costs 
are driven by the following factors: network complexity/asset densities (e.g. 
switches, bridges, tunnels…), network utilisation and the condition of assets.  

2.2.4 Revenues  

This category provides an overview of track access charges (TAC) paid by rail-
way undertakings using the railway network and its service facilities. TAC reve-
nues are shown both in relation to network and to traffic volume, as operators 
are charged based on the usage of the network which is indicated by the traffic 
volume. The TAC relation to the network illustrates the TAC revenue in relation 
to a major cost driver. Furthermore, it measures and compares non-track access 
related revenues ‘earned’ by an infrastructure manager, excluding subsidies and 
property development.  

To achieve meaningful comparability, the indicators for charging have been sim-
plified, and PRIME is using fundamental KPIs that all infrastructure managers 
find common and easy to collect. Together with cost related indicators, they 

 
31 Results are normalised for purchasing power parity. 
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Figure 28: TAC revenue in relation to network size (€1.000 per main track-km) and CAGR 
(%) in 2017-202135 

 

Figure 29: TAC revenue in relation to traffic volume (Euro total train-km) and CAGR (%) in 
2017-202136 

Figures 28 and 29 illustrate the development of revenues per track-kilometre and 
train-kilometre generated by infrastructure managers to cover the cost of the net-
work. By showing the potential impacts of the Covid-19 pandemic, it indicates 
why it is important to relate TAC revenues not only to the network but also to train 
activity. While TAC revenues in relation to network size decreased significantly 
for most of the infrastructure managers from 2019 to 2020, TAC revenues in 

 
35 Results are normalised for purchasing power parity. 
36 Results are normalised for purchasing power parity. 
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Rail performance and delivery indicators  

PRIME members are reporting three indicators measuring railway punctuality, 
two indicators measuring reliability and two indicators measuring availability:  

• Punctuality:  

– Passenger trains’ punctuality 

– Freight trains’ punctuality 

– Delay minutes caused by the infrastructure manager 

• Reliability: 

– Asset failures in relation to network size 

– Average delay in minutes per asset failure  

• Availability: 

– Tracks with permanent speed restrictions 

– Tracks with temporary speed restrictions 

In order to increase comparability of these values among infrastructure manag-
ers, the train punctuality indicators are illustrated as a percentage of all trains 
scheduled, the delay minutes are related to train-kilometres and the number of 
asset failures and the speed restrictions are related to main track-kilometres. 

2.5.3 Punctuality  

Other than safety, train punctuality is the primary measure of overall railway per-
formance and a key measure of quality of service, driven not only by the infra-
structure manager but also operators, customers, and other external parties. It is 
a complex output that needs to be understood as the result of a system where 
many internal and external factors, different technologies, a large number of ac-
tors and stakeholders come together and interact to produce a good service for 
passenger and freight customers. 

Punctuality is measured and managed in very different ways, as performance 
schemes are not yet sufficiently coordinated between infrastructure managers. 
Different measurement concepts concern mainly the thresholds of punctuality 
and approaches regarding measurement points. Within the peer group the indi-
vidual span of thresholds set to classify a train as delayed may differ by more 
than 10 minutes for passenger trains and more than 50 minutes for freight trains. 
The collection of the individual company standards that are used for national and 
company internal monitoring can be found in the Annex 4.5. 
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Figure 60: Delay per asset failure (Minutes per failure) / Asset failures (Number per thou-
sand main track-km)54 

In 2021 the other failures category was the largest due to SŽCZ’s values which 
could not been assigned to the specific categories. Structure assets such as 
bridges and tunnels caused the second highest number of delay minutes with 
more than 400 minutes per failure. Power supply failures were responsible for an 
average delay of 110 minutes per failure. Track failures and telecommunication 
failures caused on average 66 and 47 delay minutes respectively. The most fre-
quent type of asset failures was related to signalling, with an average of almost 
500 failures per thousand main track-kilometre, however they had a comparably 
low impact of 56 delay minutes per failure on average.  

However, the type of asset failures is not the only driving factor. High utilisation 
increases knock-on effects. Particularly on very busy routes, one single disrup-
tion can cause several knock-on delays. The knock-on might affect the traffic on 
the route where the disruption happened, plus on any connecting tracks, result-
ing in secondary delays.  

Having well-organised maintenance planning and good response times are im-
portant when it comes to managing failures. Efficient contingency plans, good 
communication with operators, and the ability to quickly alter timetables are es-
sential for minimizing delays.  

 
54 Average indicates the weighted average within the peer group.  
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Figure 64: Planned extent of ERTMS deployment by 2030 (% of current main track-km)58 

By 2030, ERTMS is expected to cover about 31% of the peer group's railway 
network. For SBB the value is higher than 100%, as the future network will be 
larger than the current network and both are and will be entirely equipped with 
ERTMS. For BDK the value is not quite 100% since the Copenhagen S-bane will 
be equipped with a similar system called CBTC instead of ERTMS. It is important 
to note that considering the EU objective on ERTMS deployment, this indicator 
does not show the full picture, as it refers to the ERTMS deployment of the total 
main network and not only the TEN-T lines. It is also important to note that the 
numerator of this KPI (planned ERTMS deployment by 2030) refers to 2030 while 
the denominator (total main-track km) refers to 2020. If the whole network is 
planned to be equipped with ECTS by 2030, but will shrink between 2020 and 
2030, the KPI is less than 100% even though ERTMS will be deployed on the 
whole network.  

 
58 Lighter colours indicate estimated data. 
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3. Annex  

3.1 Key influencing factors of participating infrastructure  
managers 

Operating context 

Infrastructure managers are operating in different countries under different geo-
graphic and political circumstances. Understanding the influencing factors and 
contextualising the indicators with them is essential for the correct interpretation 
of the values.  

Influencing factors can be grouped in the following seven categories, which are 
illustrated below. The impacts of these factors on the performance of infrastruc-
ture managers are very different: some lead to increasing costs, some have an 
impact on punctuality or safety.  

 

Figure 70: Factors influencing the outcome of rail infrastructure 

Geographic  

The geography and topography of a country determines its rail network from the 
moment of its construction, to its maintenance and renewals. The size of the 
country, its population density and distribution, and the locations of its economic 
and cultural centres are all influencing factors, above all for the length of the 
network. The range of sizes of the countries included in this report lies between 
41,000 and 633,000 km² for Switzerland and France respectively (overseas 
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territories included). The topography determines the shape and complexity of the 
network: mountainous regions hinder long, straight lines and generally require 
more sophisticated rail structures such as bridges and tunnels. The expansion of 
the network is technically more complex and therefore entails higher investment 
costs. Furthermore, maintenance costs are higher in mountainous regions as 
wear and tear is more frequent and repairs are carried out under more difficult 
conditions. Rail infrastructure in regions of seismic activity is highly exposed to 
damage caused by earthquakes and seismic waves. Countries with highly com-
plex topographical conditions include Switzerland, Spain, Norway, and Italy. 

Climatic  

Conditions of climate are also important and have an impact on asset failures, 
reliability and punctuality that can increase maintenance and renewal costs. In 
countries with very hard winters such as Scandinavia and the Baltic, very low 
temperatures might cause broken rails, switch malfunctions, and snowdrifts. Be-
sides normal latitude-related climate conditions, the increasing number of ex-
treme weather events due to climate change has additional impacts. Heavy 
storms damage tall infrastructure (mileposts, signals), and overturned trees 
cause delays, failures and speed restrictions62. Increased global temperature is 
leading to hotter and drier summers, which favour buckling in railway tracks and 
increase the risk of forest fires.  

Socio-demographic  

Population size, population density and population distribution within a country 
shape rail infrastructure. In small countries with a high population density, rail 
utilisation is higher, allowing for higher economies of scale than in sparsely pop-
ulated areas. This is visible in the Netherlands with its highly utilised and poly-
centric urban network. In other countries, for example in Spain and the Scandi-
navian states, population density varies between densely populated metropolitan 
areas and the sparsely populated countryside. Age distribution, mobility patterns 
and environmental awareness of citizens are additional parameters that are in-
fluencing the share of rail in the modal split – with possible consequences on 
funding and extension plans. Beyond national circumstances, international links 
are also a decisive driver: In transit countries such as Belgium, the Netherlands, 
Germany and Switzerland as well as Denmark for freight, transit also accounts 
for a considerable proportion of network usage. Six of the eleven Rail Freight 

 
62 UIC, 2017: Rail Adapt - Adapting the railway for the future. 
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Corridors run through Germany. In Switzerland, transit traffic has been a major 
support factor for a railway-friendly policy among the population and politicians. 

Political and historical 

Even though infrastructure managers are independent entities, output parame-
ters of rail infrastructure, like rail transport volumes, are partly politically influ-
enced and investment decisions heavily depend on the availability and regularity 
of state funding. The status of rail in a country and the commitment of politicians 
is therefore very relevant, and also historically shaped.  

Traditional heavy industry, with heavy and bulky transport goods such as coal, 
sand, steel and wood partly explain the high share of rail freight in today’s East-
ern European EU Member States.  

Services  

The main services offered by railway undertakings on the infrastructure man-
ager’s networks are conventional passenger trains over different distances, 
freight trains and high-speed connections. The different rail services also have 
an impact on the infrastructure: a high share of freight transport causes higher 
wear and tear due to the weight of the freight and requires higher maintenance 
costs. The nature of high-speed train services is not uniform among infrastructure 
managers. In Germany, for example, high speed connections mostly run on the 
same routes as lower speed passenger transport and even freight traffic. If a 
manager’s network consists exclusively of high-speed lines between metropoli-
tan areas, it naturally has other OPEX and CAPEX values and other punctuality 
and reliability values than a mixed transport network.  

Technological 

The technical and technological level and state of development of railway net-
work infrastructures varies considerably throughout the EU. When comparing 
modernisation and roll-out of technological innovations, different starting points 
and investment cycles have to be considered. The new EU member states mainly 
started with technological modernisation from the 1990s, getting a bigger boost 
with the entitlement to EU-funding after their accession. Modern technology helps 
railways to achieve higher safety performance, minimize their impact on the en-
vironment and also become more cost efficient. It is therefore in the interest of 
every infrastructure manager to be equipped with state-of-the-art rail technolo-
gies. EU rail policy promotes the incorporation of such technologies to contribute 
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to the achievement of EU rail policy objectives, including facilitating cross-border 
transport. The introduction of ERTMS is a prominent example. 

Economic 

Economic circumstances within a country influence the operation of infrastruc-
ture managers both directly and indirectly. A country’s   P, its economic power 
and connectivity all have a positive impact on passenger and freight transport 
demand63. Market structure and the combination of public funding, track access 
charges and commercial infrastructure funding determines the financing pool 
available to infrastructure managers. 

The amount and continuity of available revenues determines the infrastructure 
manager’s investment possibilities and maintenance performance. In Switzer-
land for example rail projects are decided for several decades and are independ-
ent of politically influenced budgets of a current government. Furthermore, grow-
ing state funds and eligibility of European funds (e. g. cohesion fund) are im-
portant factors. Czechia for example receives an investment of over €  0  million 
for 202  from the EU’s Cohesion Fund to modernise its rail transport.64  
  

 
63 Passenger and freight transport demand in the EU: https://www.eea.europa.eu/data-and-

maps/indicators/passenger-and-freight-transport-demand/assessment-1  
64 EC: EU Cohesion policy  €  0 million to modernise the rail transport in Czechia. https://ec.eu-

ropa.eu/regional policy/en/newsroom/news/2021/01/01-11-2021-eu-cohesion-policy-eur160-
million-to-modernise-the-rail-transport-in-czechia 




























































