


Contents

1. Management Summary

2. Introduction, Context and Methodology

3. Peer Group

4. Theme: Impact of COVID-19

5. Attractive Product for Passengers

6. Theme: Punctuality, Reliability and Frequency

7. Capacity and Utilisation

8. Productivity

9. Financial Performance

10. Theme: Operations and Infrastructure Management

11. Appendix A: Follow-up Audit 2020

12. Appendix B: Sources and Methodology

13. Appendix C: Structural Characteristics of the Peer Group

International Benchmark 2017-2021                                                      2



Management Summary - 1/5
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■ This benchmark report compares the performance and productivity of NS with the five comparable passenger rail 
operators; DSB, Greater Anglia, NMBS, SBB and West Midlands Trains. 

■ The comparison period (2017-2021) included some pre-pandemic years, the pandemic in 2020 and 2021, which shows 
the first signs of recovery. This benchmark provides some insights in complexity of the underlying business logic of 
railways. It also shows the different ways in which railways and governments handled the impact of the COVID-19 
pandemic.

■ The differences in context and the harmonization of data can cause some “noise” in the comparisons. It is advisable to 
focus on comparing trends instead of absolute values. Positive trends can be pointers to best practices. Differences due 
to structural factors are indicated as much as possible.

Covid

■ After the initial sharp decline of passenger demand in 2020, passenger numbers started to recover in 2021. In this 
benchmark, passenger numbers appear to have a strong relationship with government measures and operator choices. 
The most important factors are likely to include restrictions (e.g. lockdown measures), support for continuity of train 
service offering, train service reductions and measures to support passenger demand recovery (e.g. reduced fares). 

■ NS has faced a relatively sharp decline in passenger numbers and a slower than average demand recovery.

■ Operators showed a wide variety of adaptations to train service offering. NS proved to be more flexible than other 
operators in adapting its service offering and production volume to changes in passenger demand (scaling down and 
up the number of seatkilometers), thus reducing the variable costs.

■ KPIs with the most positive development during the pandemic were: customer satisfaction, punctuality (due to a drop 
in disturbances), seating availability. These KPIs are expected to decline with rising passenger numbers.

■ KPIs with the most negative development were: relative energy usage and emissions, rolling stock and station 
utilisation, productivity, revenues and coverage of fixed costs. These KPIs will improve with rising passenger numbers.
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Attractive product for passengers

■ NS’ overall customer satisfaction further improved and is now the highest of the peer group. On most aspects of 
customer satisfaction NS had an above average score.

■ Most operators show rising customer satisfaction, both overall and on specific aspects. These improvements seem to be 
most strongly driven by the increasing punctuality.

■ NS combined an above average level of customer satisfaction on seating availability with an above average occupation 
ratio for seating capacity, which is the result of both lower passenger numbers, but also the introduction of new 
planning tools. One operator uses a reservation system for intercity and regional trains, resulting in the highest 
customer satisfaction on seating capacity and the highest occupation ratio at the same time. Dutch domestic trains do 
not use a reservation system.

■ All operators explore the possibilities of spreading the peaks in passenger demand. Some implemented demand 
management measures involving pricing incentives in coordination with transport authorities (overall higher fares with 
significant time depending discounts). NS has also developed a new fare structure proposal. 

■ Energy consumption and CO2 emission per passengerkilometer increased in 2020 and 2021 due to the by the declining 
passenger numbers. NS has an above average energy efficiency and a negligible CO2 emission when compared to the 
capacity offered.

■ NS has an above average customer perception of security in trains and on stations. Operators with a higher customer 
perception of security might operate in a different societal context (e.g. lower overall crime numbers).

■ The trends on security perception differ per country; most operators show a negative or neutral trend. Only one 
operator shows a consistent positive trend, probably due to factors from the wider societal context. 
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Punctuality and reliability

■ During 2020 and 2021 most operators show a significant increase in punctuality, due to a lower number of 
disruptions during dwellings on stations. A lower number of trains during the COVID-19 pandemic, where 
applicable, also results in less knock-on delays. With rising passenger numbers, the punctuality of most operators 
shows some decline again.

■ During this benchmarking period, NS consistently shows an above average and improving passenger punctuality and 
train punctuality while operating on one of the most densely utilized networks

■ Some operators adhere to the practice of increasing buffer times in the timetable, improving punctuality at the 
expense of a higher travelling time for passengers and higher operational costs.

■ Two operators have a well-developed policy in place to skip smaller stations in case of delays instead of cancelling 
trains. This is combined with rules that ensure that passengers at the skipped station do not have to wait overly 
long. This can lead to a reduced number of cancelled trains while having a positive effect on passenger punctuality. 
NS incidentally does this on high density lines, also focusing on passenger punctuality. The impact, effects and 
possibility to introduce this exception handling strategy in the Dutch context can be a topic for further study.

Capacity & utilisation

■ Passengers per train, rolling stock utilisation and station utilisation declined (and partly recovered) with the declining 
(and recovering) passenger demand. As the train service offering of most operators varied less than the passenger 
demand, the network utilisation varied significantly less than the utilisation of stations and rolling stock.
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Productivity 

■ All operators show a decrease of train driver and train guard productivity during 2020, partially restoring in 2021, 
due to the reduced demand, reduced train service offering and increased sick leave. 

■ Operators with a higher productivity of guards usually utilize advanced optimization tooling (e.g. scheduling 
software), a well optimized staff deployment model and/or operate with a lower-than-average number of guards 
per train.

■ Until 2019 NS had a very high productivity of rolling stock. As with all other operators, during the COVID-19 period 
there was a strong reduction of rolling stock productivity, leading to a decrease of the coverage of fixed costs. NS 
has reduced train length more than other operators, resulting in lower variable costs. As long a passenger demand 
is reduced, rolling stock productivity will be lower than normal. Careful alignment of demand forecasting, demand 
management and long-term fleet planning can help to restore and increase rolling stock productivity.

Financial

■ A comparison of financial performance includes all relevant financial flows; ticket revenues, public funding and 
track access charges. Dutch fare levels are above average, public funding and track access charges are below 
average. NS’ overall revenues per passengerkilometer are below average, indicating relatively efficient operations.

■ For NS the ticket revenues per passengerkilometer increased in 2020 and 2021, because the passenger demand 
declined, while the funding for the Student Card remained in place. With increasing passenger demand, the 
average ticket revenues per passengerkilometer will decrease again.

■ All operators were compensated for revenue loss in 2020 and 2021, but different mechanisms and cost coverages 
were in place. Approaches included: transfer of the revenue risk to the government, full compensation for revenue 
loss, increasing debt and/or partial coverage of operational costs.

■ Until 2019 NS was among the operators with the lowest net public funding. Since 2020 NS receives below average 
support for its revenue loss.
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Operator and infrastructure manager

■ NS consistently has the lowest number of significant accidents and a below average number of Signals Passing At 
Danger per trainkilometer of the peer group.

■ All operators have developed joint season preparedness programs with their infrastructure managers. Climate 
change causes the focus to broaden, for example including summer heat problems and floodings. A joint ProRail-NS 
study could provide input for readiness for climate change.

■ Most operators face increasing amounts of track works, resulting from more intensive use of the infrastructure and 
from system developments such as ERTMS. In some cases, the increased track works have a negative effect on the 
punctuality and reliability of passenger train services. Good practices include:

• Making an integral trade-off between costs of the works and impact for passengers

• Evaluating the impact for passengers (e.g. punctuality) and adapting the planning of track works using 
experience of past track works.
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2.1 Introduction and objectives
Objectives: identify opportunities for improvement of the performance of NS

International Benchmark 2017-2021

■ Every three years NS carries out a benchmark project, in accordance with its 2015-2025 Transportation Contract 
(art. 26), to monitor its performance and to pursue continuous improvement. The peer group consists of at least 
four comparable operators. Topics cover the key performance areas of the Transportation Contract and the 
development of productivity.

■ The benchmark encompasses data over a period of 5 years, to provide insight in trends and developments and to 
offer an overlapping continuity between the subsequent benchmarks. 

■ Results will be used to identify a realistic potential for improvement and best practices to contribute to NS’ 
performance. Where applicable this will be input for NS’ annual Transportation Plan or further research.

■ The study encompasses a comparison between five European operators (DSB, Greater Anglia, NMBS, SBB, West 
Midlands Trains) and includes subjects like punctuality, safety, costs, sustainability and productivity.

■ As KPI data and financial data is sensitive for most operators, there are confidentiality arrangements with the 
participating operators involving anonymisation and ranking. 
• All KPI and financial data in this benchmark will be presented anonymously and ranked per comparison. 

Therefore, the operator codes change per comparison to prevent identification of individual operators.
• All KPI and financial data will be presented as indices (not absolute numbers), with 100 as the average for data 

of 2019. Where available data for 2019 is incomplete, the year with the most data available will be used for 
the index (this will be stated where applicable).
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2.2 Context, data and analysis process
Challenging process to collect, compare and analyse international rail data

International Benchmark 2017-2021

■ The peer group consists of train operators from Belgium, Denmark, Switzerland and the United Kingdom. The peer group is 
largely the same as the peer groups of earlier benchmarks of NS to ensure continuity and long-term perspective.

■ NS used multiple sources for this benchmarking study:
• Publicly available information (annual reports, internet, statistical bureaus, sector reports, etc.);
• Data from international benchmark platforms and working groups that NS participates in;
• Bilaterally exchanged information from the peers (covering 2017 - 2021).

■ The data collection and analysis process has proven to be quite challenging: 
• Not all peers have all requested data for the requested years available or use different definitions
• During 2020 and 2021 many indicators were not measured or measured differently. This results in a number of analyses 

with data missing for some of the peers or years. 
• Differences in context; in cases where comparisons require caution, because of differences in definitions or context, this 

is mentioned in the texts.

■ All companies were consulted to verify and complete the data, evaluate trends and exchange best practices.

■ Financial data is harmonized for exchange rates and purchasing power parity levels (PPP). 

■ As harmonization of customer satisfaction scores and some other KPIs adds some “noise” it is advisable to focus on 
comparing trends instead of absolute values

■ Following a confidentiality protocol, all data in graphs is anonymized, indexed and ranked. In most cases 2019 is used as the
index year. Where this was not available, 2018 is chosen as the index year (as indicated in the graphs).

■ This benchmark study is reviewed by KiM Netherlands Institute for Transport Policy Analysis (KiM).
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4.4 Impact of COVID-19 – Evaluation and practices

International Benchmark 2017-2021

■ The COVID-19 pandemic impacted the railway systems in many aspects and factors, reflecting in most KPIs, 
productivity and financial performance.

■ Different in adapting the train service offering were mentioned, such as: no significant changes, less but longer 
trains, less trains and less seats and/or mandatory seat reservations.

■ NS initially reduced the train service offering more than other operators. Later the train services were restored but 
with less seats per train, reflecting the reduced passenger demand. NS showed an above average level of flexibility 
in adapting supply to demand and reduce (variable) costs.

■ All operators show a significant revenue loss while having limited possibilities to reduce costs (staff and rolling 
stock).

■ Governments and operators applied different financial arrangements during 2020 and 2021, including transfer of 
the revenue risk to the government, full or partial cost coverage and partial cost support and increasing operator 
debt.

■ Many governments and operators promoted recovery of passenger demand after the pandemic by fare reductions or 
fare caps, demand management measures and/or increasing the train service offering. In the Netherlands these 
measures were relatively limited.
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5.4 Attractive Product for Passengers – Trends, insights and practices

Overall

■ Most operators show rising customer satisfaction, both overall and on specific aspects.

■ Customer satisfaction is strongly influenced by punctuality.

Seating availability and train capacity

■ NS’ improvement on seating capacity and utilisation is enabled by improving planning of rolling stock.

■ One other operator realised a significant improvement in both customer satisfaction and utilisation by stepping up its 
reservation system.

■ All operators discuss the possibilities of spreading the peaks in passenger demand. Some have implemented demand 
management measures involving pricing incentives. 

Sustainability

■ Energy efficiency and emissions per passengerkilometer have worsened during the declining demand. However, the 
performance per seatkilometer has improved in most cases. Introducing new, electric or hybrid, rolling stock has 
proved to be an effective sustainability measure.

■ Energy efficiency and CO2 emissions per passengerkm can be expected to recover when passenger demand increases 
again.

International Benchmark 2017-2021

Customer satisfaction is strongly driven by punctuality. Seating availability and capacity is enhanced by new 

planning methods (“standing minutes”), a reservation system and/or demand management measures.
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6. Punctuality, Reliability and Frequency – trends, insights and practices

International Benchmark 2017-2021

Punctuality

■ All operators show higher punctuality numbers during 2020 and 2021 compared to earlier years, citing less 
passengers and less trains as main causes. Most operators see a decrease in punctuality when passenger numbers 
rise again.

■ The (limited) data does not indicate that punctuality and/or reliability is/are negatively impacted by a high network 
utilisation. A high network utilisation rather requires a high punctuality and reliability.

■ A joint operational control centre with the infrastructure manager and operator(s) on one location is generally seen 
as a good practice, that has contributed to a better punctuality and reliability.

■ Some operators add buffers in the timetable, improving punctuality at the expense of longer travelling times and 
higher operational costs.

Reliability

■ Three operators have a clear focus on passenger punctuality instead of train punctuality.

■ One of these operators does not report partial train cancellations anymore, since it focusses on passenger 
punctuality and the “cancellations” KPI does not reflect the delay management choices well anymore.

■ Two operators have practices to skip stations in case of delays before a bottleneck to optimize the overall passenger 
punctuality without cancelling trains. This involves a protocol that safeguards that the passengers on the skipped 
station do not have to wait too long to start/resume their journey.
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7.3 Capacity and utilisation – Trends, insights and practices

International Benchmark 2017-2021

■ Train utilisation is directly related to passenger demand and timetable design. With the declining passenger demand, 
all operators show lower train utilisation. In the case of NS this decrease was even above average due to the stronger 
fall in demand and relatively high train service provision.

■ Rolling stock utilisation also decreased directly due to falling demand. This effect was slightly compensated because 
most operators faced delayed rolling stock deliveries due to supply chain disruptions.

■ Network utilisation is directly related to the train service offering. As this was reduced much less than the passenger 
demand, network utilisation did not face large changes.

■ Station utilisation (passengers / station) decreased and increased in line with the passenger demand. Station 
utilisation also varies widely with the category of traffic. NS main network has a much higher station and network 
utilisation than regional lines.
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8.3 Productivity – Trends, insights and practices

International Benchmark 2017-2021

Staff
■ All operators show a decrease of train driver and train guard productivity during 2020, partially restoring in 2021. 

The main factors are: 
• falling passenger demand and reduced service offering
• increasing sick leave

■ Staff shortage is also frequently mentioned as a serious issue, driven by: 
• sick leave and increased pressure on the other staff, 
• backlog in recruiting and training
• aging workforce leading to increased numbers of retired staff that has to be replaced

■ Several operators (among which NS) stepped up hiring and training efforts to alleviate staff shortages. This can 
include redesign of the staff profile and training programme.

■ Operators with a higher productivity of guards usually operate with a lower average number of guards per train 
(e.g. some trains with mobile teams instead of fixed guards)

■ Some operators are aiming to increase the productivity of staff by increasing the deployment area per staff depot. 
NS already has a wide deployment area per staff depot.

Rolling stock
■ All operators show a decrease of rolling stock utilisation, leading to a decrease of the coverage of fixed costs.
■ Until 2019 NS had the highest rolling stock utilisation of the peer group, but due to the declining passenger 

demand the utilisation decreased to an average level.
■ NS has reduced the train-length more than other operators, resulting in lower variable costs.
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9.4 Financial – Trends, insights and practices

International Benchmark 2017-2021

NS had an above average decrease of ticket revenues. 

Peers show a variety of government support arrangements.

■ During 2020 and 2021 the financial arrangements between governments, operators and infrastructure managers 
were very different from earlier years. Some elements could be included in the financial comparison, such as specific 
COVID support for operators. Other elements are out of scope, or hard to determine, such as infrastructure financing 
and changes in the debt position of the operators of the peer group. This makes that one should be cautious when 
interpreting the comparisons.

■ All operators were compensated for revenue loss in 2020 and 2021, but different mechanisms and cost coverages 
were in place:

• Transfer of the revenues from the operator to the government and covering allowable operational costs of the 
operator (emergency contracts and gross contracts).

• Covering all costs that were not covered by ticket revenues (net contracts).

• Covering a part of the costs that were not covered by ticket revenues (COVID-19 support).

• Compensation ticket revenu loss for regional transport contracts only, not for intercity operations.

■ For NS, the ticket revenues increased in 2020 and 2021, because the passenger demand declined, while the funding 
for the Student Card remained in place. 

■ Before, during and after the pandemic, NS net total revenues and net public funding per passengerkilometer were 
among the lowest of the peer group. The balance between public funding and passenger fare levels reflects political 
choices regarding the funding of public transport. The low net total revenues per passengerkilometer indicates a 
relatively efficient operation by NS. 
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