
   

 

 

 

 

 

 

 

 

 

 

 
 

Final version 18 February 2016 
 

NS 

Impact Analysis: 
Methodology 
 



5 February 2015 
 

Table of contents 
 

1. General ................................................................................................................................................. 5 

1.1 Social impact analysis ................................................................................................................. 5 

1.1.1 Use of impact analysis ........................................................................................................ 5 

1.1.2 Growth process ................................................................................................................... 5 

1.1.3 Methodology ....................................................................................................................... 6 

1.2 Identifying social impact ............................................................................................................ 6 

1.3 Evaluating social impact ............................................................................................................. 7 

1.3.1  Terms used in methodology ............................................................................................. 8 

1.3.2 General principles and key figures of impact analysis ................................................... 8 

1.3.1 Model ................................................................................................................................... 9 

1.4 Development of methodology and scope ............................................................................. 10 

2. Environmental impact ...................................................................................................................... 12 

2.1 Emissions .................................................................................................................................... 12 

2.1.1 Impact: (avoided) air pollution ........................................................................................ 12 

2.1.2 Basic principles .................................................................................................................. 12 

2.1.3 Volume: CO2, SO2, NOx and PM10 emissions ............................................................... 14 

2.1.4 Value: Air pollution through (avoided) emissions ........................................................ 16 

2.1.5 Sources ............................................................................................................................... 16 

2.2 Land use ..................................................................................................................................... 19 

2.2.1 Impact: Loss of ecosystem services................................................................................. 19 

2.2.2 Basic principles .................................................................................................................. 19 

2.2.3 Volume: Land use ............................................................................................................. 20 

2.2.4 Value: Loss of ecosystem services through land use .................................................... 20 

2.2.5 Sources ............................................................................................................................... 21 

2.3 Waste ......................................................................................................................................... 22 

2.3.1 Impact: Pollution ............................................................................................................... 22 

2.3.2 Basic principles .................................................................................................................. 22 

2.3.3 Volume: Waste for incineration ...................................................................................... 22 

2.3.4 Value: Pollution through waste incineration ................................................................. 23 

2.3.5 Sources ............................................................................................................................... 23 

1 
 



5 February 2015 
 

2.4 Water consumption .................................................................................................................. 23 

2.4.1 Impact: Water scarcity ...................................................................................................... 23 

2.4.2 Basic principles .................................................................................................................. 23 

2.4.3 Volume: Water consumption .......................................................................................... 24 

2.4.4 Value: Water scarcity through water consumption ..................................................... 24 

2.4.5 Sources ............................................................................................................................... 24 

2.5 Noise ........................................................................................................................................... 25 

2.5.1 Impact: Noise nuisance .................................................................................................... 25 

2.5.2 Basic principles .................................................................................................................. 25 

2.5.3 Volume: Persons affected per decibel category ........................................................... 26 

2.5.4 Value: Noise nuisance ...................................................................................................... 26 

2.5.5 Sources ............................................................................................................................... 26 

3. Socio-economic impact .................................................................................................................... 28 

3.1 Journey time .............................................................................................................................. 28 

3.1.1 Impact: Value of journey time ......................................................................................... 28 

3.1.2 Basic principles .................................................................................................................. 28 

3.1.3 Volume: Journey time ...................................................................................................... 29 

3.1.4 Value: Journey time .......................................................................................................... 29 

3.1.5 Sources ............................................................................................................................... 30 

3.2 Mobility ...................................................................................................................................... 31 

3.2.1 Impact: Importance of mobility ....................................................................................... 31 

3.2.2 Basic principles .................................................................................................................. 31 

3.2.3 Volume ............................................................................................................................... 32 

3.2.4 Value: Importance of mobility ......................................................................................... 32 

3.2.5 Sources ............................................................................................................................... 32 

3.3 Safe journeys ............................................................................................................................. 32 

3.3.1 Impact: Accidents ............................................................................................................. 32 

3.3.2 Basic principles .................................................................................................................. 33 

3.3.3 Volume: Accidents ............................................................................................................ 34 

3.3.4 Value: Accidents and safe journeys ................................................................................ 34 

3.3.5 Sources ............................................................................................................................... 35 

3.4 Safety at work ........................................................................................................................... 35 

3.4.1 Impact: Accidents ............................................................................................................. 35 

2 
 



5 February 2015 
 

3.4.2 Basic principles .................................................................................................................. 35 

3.4.3 Volume: Accidents ............................................................................................................ 36 

3.4.4 Value: Accidents ............................................................................................................... 36 

3.4.5 Sources ............................................................................................................................... 36 

3.5 Social safety ............................................................................................................................... 37 

3.5.1 Impact: Accidents ............................................................................................................. 37 

3.5.2 Basic principles .................................................................................................................. 37 

3.5.3 Volume: Accidents ............................................................................................................ 38 

3.5.4 Value: Accidents ............................................................................................................... 38 

3.5.5 Sources ............................................................................................................................... 38 

3.6 Training ...................................................................................................................................... 38 

3.6.1 Impact: Productivity .......................................................................................................... 38 

3.6.2 Basic principles .................................................................................................................. 39 

3.6.3 Volume: Training time ...................................................................................................... 39 

3.6.4 Value: Productivity through training .............................................................................. 39 

3.6.5 Sources ............................................................................................................................... 40 

3.7 Employability of employees ..................................................................................................... 40 

3.7.1 Impact: Income .................................................................................................................. 40 

3.7.2 Basic principles .................................................................................................................. 41 

3.7.3 Volume ............................................................................................................................... 41 

3.7.4 Value ................................................................................................................................... 41 

3.7.5 Sources ............................................................................................................................... 41 

3.8 Surroundings of NS stations .................................................................................................... 42 

3.8.1 Impact: Accessibility and quality of life .......................................................................... 42 

3.8.2 Basic principles .................................................................................................................. 42 

3.8.3 Volume ............................................................................................................................... 43 

3.8.4 Value ................................................................................................................................... 43 

3.8.5 Sources ............................................................................................................................... 43 

3.9 Diversity ...................................................................................................................................... 43 

3.9.1 Impact: Emancipation and social role ............................................................................ 43 

3.9.2 Basic principles .................................................................................................................. 44 

3.9.3 Volume ............................................................................................................................... 44 

3.9.4 Value ................................................................................................................................... 44 

3 
 



5 February 2015 
 

3.9.5 Sources ............................................................................................................................... 44 

3.10 Expenditure ................................................................................................................................ 45 

3.10.1 Impact: Added value and employment .......................................................................... 45 

3.10.2 Basic principles .................................................................................................................. 45 

3.10.3 Volume: Total personnel expenses and number of employees .................................. 46 

3.10.4 Value: Added value and employment ............................................................................ 46 

3.10.5 Sources ............................................................................................................................... 47 

 

 

  

4 
 



5 February 2015 
 

1. General 
 

1.1 Social impact analysis 
With over 1 million journeys made by train and bus a day, NS has a major impact on society in 
terms of mobility, safety and emissions among other areas. NS has consciously opted to identify 
its impact on society and that of its partners as effectively as possible, analysing the positive and 
negative environmental, social and economic effects that NS and its partners have on the 
surrounding environment.  

The impact analysis is explicitly based on the dialogue held between NS and its stakeholders. The 
aspects considered by stakeholders to be the key contributions of NS were used to ascertain the 
topics of the impact analysis. The results of this social impact analysis are published in the NS 
annual report.  

1.1.1 Use of impact analysis 
NS is  integrating the results of the impact analysis in its strategic decision-making and 
investment decisions, so that it can not only focus on achieving the financial and operational 
results, but also enhance its positive and reduce its negative impact on society. In other words, it 
can improve social value creation. For example, in 2014, the analysis results provided an 
important guide in reaching the decision to switch over to sustainably generated energy. In 
2015 a pilot has been conducted with respect to the integration of the impact analysis in 
making investment decisions. The pilot was specifically aimed at investments that could mitigate 
crowds in trains. 

NS works together with partners on a wide range of topics with the aim of improving results 
and social impact, such as its collaboration with ProRail to make travel safer, improve punctuality 
and reduce journey times. Although for many topics, a certain share of the impact is attributable 
to chain partners, it was decided that the impact for all topics was attributed to NS, so that an 
overview of the overall chain impact can be obtained that is as comprehensive as possible. At 
this time, there is no standard method has been developed regarding allocation of impact in the 
chain. Therefore, we continue to monitor developments on both the "Natural Capital Protocol" 
as Social Capital Protocol closely. 

1.1.2 Growth process 
The impact analysis is a growth process and each year NS aims where possible to extend the 
scope of the analysis, while tightening up the methodology and data quality adopted. For the 
sake of clarity, NS has decided to publish the results of this analysis and methodology in the 
annual report throughout this growth process, so that the analysis and appropriate context are 
transparent for stakeholders. NS endeavours to inspire other companies and contribute to 
developing a global standard for impact analysis, which has among others NS done in the past 
year by participating in the Green Business 'Social Value' program and a case study project with 
Yale students. 
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1.1.3 Methodology 
The methodology adopted to analyse impact is based on identifying the negative and positive 
environmental and socio-economic impact caused by NS and evaluating this impact in terms of 
costs and benefits for society. This methodology is based on KPMG’s True Value methodology1 
and responds to most recent developments in the area of impact measurement. A global 
standard for impact measurement has not yet been developed, but significant steps have been 
put in recent years 2 

This document describes the methodology adopted by NS in 2015 to produce its social impact. 
The various steps involved in the impact analysis are set out in sections 1.2 and 1.3. Section 1.4 
presents the changes in scope and methodology over the years. The methodology is then 
described for each topic having an environmental impact (section 2) and socio-economic impact 
(section 3). This document is also used as a methodology document for the external assurance 
report validating the annual report. 

1.2 Identifying social impact 
Social impact is defined as the external environmental and socio-economic effects of NS, which 
are not directly or fully included in the sales price of the products and services of NS (positive 
effects) or which NS is unable to balance out in the surrounding environment (negative effects) 
when using resources.  

To identify social impact, it is important to draw up a list of the topics in which NS has a positive 
and negative environmental and socio-economic impact. This is done on the basis of the 
stakeholder dialogue / material relevance matrix of NS according to the definitions of GRI G4 
and the thinking behind the Integrated Reporting framework. During the stakeholder dialogue, 
the main stakeholders of NS (including passenger representatives, political parties, trade unions 
and environmental organisations) discuss topics of relevance to NS. They also look at public 
opinion about current performance and the relevant developments and topics for the next 5 
years. The results of the stakeholder dialogue are incorporated in the material relevance matrix, 
in which topics are plotted based on their significance for stakeholders and impact by or on NS. 

Based on the data available and evaluation principles applied, an assessment is made of the 
extent to which the impact can be quantitatively calculated for the materially relevant topics (see 
Figure 1). This involves evaluating social costs and benefits falling outside the scope of financial 
results. The aim is to come up with a quantitative impact analysis. However, if it is not (yet) 
feasible to quantify the topic, it is incorporated in the impact analysis from a qualitative 
perspective.  The criteria taken into consideration for qualitative topics are explained in this 
document. 

1 KPMG International Cooperative, August 2014, A New Vision of Value: Connecting corporate and societal value 
creation 
2 A worldwide ‘Natural Capital Protocol’ is currently being developed by two consortia, managed by the World 
Business Council for Sustainable Development (WBCSD) and the International Union for Conservation of Nature (IUCN) 
http://www.naturalcapitalcoalition.org/news/article/natural-capital-coalition-selects-two-global-consortia-to-develop-
the-natural-capital-protocol.html. ‘Social Capital Protocol’ is currently being developed by the WBCSD in cooperation 
with partners, including the ‘Social Value Creation' initiative of De Groene Zaak (Dutch sustainable business 
association), of which NS participated in 2015. 
http://www.wbcsd.org/workprogram/reportingandinvestment/overview.aspx 
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Figure 1 List and selection of topics for environmental and socio-economic impact 2015 
   

1.3 Evaluating social impact  
The negative and positive impact for the selected topics is analysed and, where feasible, 
expressed in terms of social costs and benefits. The findings of experts and (scientific) sources 
were used to decide on the evaluation method to be adopted.  

Section 2 on environmental impact and section 3 on socio-economic impact explain the 
evaluation methodology adopted per topic, using the following terms (see 3.1). A number of 
general basic criteria and key figures (see 3.2) are also applicable for all topics. The input, 
calculations and output of the impact analysis are set out in a model (see 3.3). 
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1.3.1  Terms used in methodology 
The following terms are used in this document to describe the evaluation methodology applied 
per topic. The terms are defined below. 

Impact Description of the negative and positive social impact per topic 

Basic principles Scope: Overview of parts of NS and chain partners that are included for impact analysis 
(highlighted in green) 

Allocation: The percentage of social costs and benefits assigned to NS or chain 
partners.  

 

Restrictions: Gaps in the methodology and scope affecting the findings of the impact 
analysis, possible areas for improvement in future years 

Volume Calculation of the negative and positive impact expressed in terms of volume (with 
units varying per topic) 

Evaluation The financial conversion of the volume of the impact into social costs and benefits 

Input (model) Presentation of the requisite input in the model 

Output (model) Presentation of the output of the model, as also set out in the annual report 

Sources  The sources of input for calculating the volume and value, including an explanation of 
why these sources were chosen, where relevant 

Figure 2 Methodology terms per topic 

1.3.2 General principles and key figures of impact analysis 
The following basic principles apply for the impact analysis:  

• Impact: The positive and negative effects are presented separately for each topic, as it is not 
possible to balance them off against each other. One reason for this is that for a number of 
topics the positive impact is calculated in comparison to travelling by car. 
 

• Scope: The scope of the analysis should preferably be as wide as possible. For a number of 
topics, the scope of the analysis covers chain partners as well as NS. Where possible, the 
chain impact is identified first for topics with a significant impact. Figure 4 clearly shows the 
topics for which this was applicable. The impact analysis is still focused on Dutch activities 
for all topics. 
 

NS Keten 

NS 
Reizigers 

NS 
internationaal 

NS 
stations 

Nedtrain Qbuzz 
Abellio  
excl. Qbuzz 

Infra-
structuur 

Productie 
treinen 

Voor & na 
transport 
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• Allocation: This year's annual report has opted to allocate the impact 100% to NS, even 
though it is clear that the impact is attributable to chain partners. This is because NS wants 
to show the total impact, with the aim of improving this impact together with chain 
partners. However, for a number of topics, this document explains what a logical allocation 
could be. 
 

• Calculation of volume and value: The calculation and sources used are explained as 
transparently as possible. Actual figures are provided in the model. NS has applied a number 
of different evaluation techniques for its impact analysis. The evaluation technique applied is 
explained in this methodology document per topic. For each topic, NS consulted with experts 
to find the most suitable evaluation technique available at the time, taking into account the 
impact, corresponding indicators and available information.  

 
• Data sources: As far as possible, the analysis is based on recent sources, sources with 

scientific consensus and sources related to the location of impact. When using financial data 
from sources dating back to before 2014, an inflation adjustment factor is applied based on 
figures published by the Statistics Netherlands (CBS). All data from NS is measured, unless 
stated otherwise. Any estimates are carried out using prescribed procedures from our 
Reporting Manual and tested.  

The following key figures also play an important role in the process of measuring the impact of 
various topics: 

NS - general  
 

  

Name Definition Source 

Annual number of 
passenger kilometres  

A passenger travelling one kilometre by train is defined as 1 
passenger kilometre. All passengers on all their journeys on 
all trains of NS Reizigers and NS Internationaal within the 
Netherlands per year altogether generate the annual 
number of passenger kilometres of NS. 

The passenger kilometres are also used as a basis for 
balancing income between carriers, for example for the 
public transport annual pass (OV Jaarkaart). 

The passenger kilometres are 
determined by carrying out spot 
checks in trains (passenger 
surveys) and analysing check 
in/check out transactions of the 
OV Jaarkaart and via Nobot. 

Number of train 
journeys  

The number of single train journeys per year 
Market surveys of NS 

% discriminating 
passengers  

Passengers who are willing and able to make a choice 
between the car and train; they have a driving licence and 
available car and the car is an actual option for the journey 
in question. 

Market surveys of NS 

Distance covered using 
terminal road services 

The total distance per mode of transport (walking, bicycle, 
car as a driver, car as a passenger, bus/tram/metro) that is 
covered from front door to platform and vice versa. 

Market surveys of NS 

Figure 3 Definition of general key figures used in impact analysis 

1.3.1 Model 
The model belonging to the methodology sets out the social impact analysis for NS. The model 
comprises input sheets (in which the input for calculating the impact is recorded for each topic), 
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- = negative impact 
+   = positive impact 

calculation sheets (in which the calculations are carried out based on the input) and output 
sheets (in which the results of the calculations are presented for each topic).  

The input in the model corresponds to the description of the factors for volume and value in the 
methodology. The input comprises a number (constant) and a unit. The calculations in the model 
also correspond to the description in the methodology. Some of the input changes each year 
and has to be updated.  

1.4 Development of methodology and scope 
Changes in scope and methodology over the years and the reasoning behind such changes are 
set out in this document (see Figure 4).  

NS carried out the social impact analysis for the first time in 2013, and the results were 
published in the 2013 annual report. A quantitative analysis was carried out for environmental 
impact and a qualitative analysis for socio-economic impact. The scope of the impact analysis 
focused on NS.  

In 2014, the same methodology was applied for analysing environmental impact, but the 
methodology for analysing socio-economic impact was extended so that social costs and 
benefits can be determined more transparently. The scope for environmental impact was 
extended where possible to include the impact of chain partners (infrastructure, terminal road 
services). The scope of analysing socio-economic impact has also been extended The extensions 
of the scope compared to 2013 are presented in Figure 4. 

 
Impact 

2013  2014  2015   
Environmental Socio-economic Environmental Socio-economic Environmental Socio-economic  

Topics Emissions +/- 
Land use - 
Waste - 
Water consumption 
Noise 

Journey time 
Safe journeys 
Safety at work 
Social safety 
Training 
Employability of 
employees 
Employment / salaries 
Investments 
Diversity 
Dividend payment 
Tax / subsidies 

Emissions +/- 
Land use - 
Waste - 
Water consumption - 
Noise - 
 

Journey time +/-  
Mobility + 
Safe journeys +/- 
Safety at work -  
Social safety - 
Training + 
Employability of 
employees   
Surroundings of NS 
stations  
Diversity  
Expenditure + 
 

Emissions +/- 
Land use - 
Waste - 
Water consumption - 
Noise - 
 

Journey time +/-  
Mobility + 
Safe journeys +/- 
Safety at work -  
Social safety - 
Training + 
Employability of 
employees   
Surroundings of NS 
stations  
Diversity  
Expenditure + 
 

 

Scope3 All topics: NS All topics: NS Emissions +/-: NS & 
chain partners 
Land use: NS & chain 
partners  
Other topics: NS 

Journey time +/-: NS & 
chain partners 
Mobility +: NS & chain 
partners 
Safe journeys +/-: NS 
& chain partners 
Expenditure +: NS & 
chain partners 
Other topics: NS 

Emissions +/-: NS & 
chain partners 
Land use: NS & chain 
partners  
Other topics: NS 

Journey time +/-: NS & 
chain partners 
Mobility +: NS & chain 
partners 
Safe journeys +/-: NS 
& chain partners 
Expenditure +: NS & 
chain partners 
Other topics: NS 

 

Methodo
logy 

Quantitative Qualitative Quantitative Employability of 
employees, diversity, 
surroundings of NS 
stations: qualitative 
Other topics: 
quantitative 

Quantitative Employability of 
employees, diversity, 
surroundings of NS 
stations: qualitative 
Other topics: 
quantitative 

 

 

 

3The exact scope for NS and chain partners is set out in the description of the impact analysis for each topic 
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Figure 4 Topics, scope and methodology for social impact analysis per year 

1.4.1 Changes in methodology 2015 versus 2014 
The most important changes with respect to the methodology of 2014 are as follows: 
 

• Change in% choice travellers: from new surveys among travelers showed that the rate 
choice travellers is actually higher than projected in previous years. Since it is assumed 
that there is no structural change in the choice of traveller's baseline adjusted for prior 
years 

• The relative positive impact of the train relative to the car the elements of noise and land 
use are added 

• The mobility calculation has been changed and the number of kilometers made by Qbuzz 
and OVfiets are also included in this year's calculation and compared with the total 
number of passengers kilometres in the Netherlands. 

• A general improvement in the quality of the underlying data, for example, when it comes 
to the calculation of comfort. 
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2. Environmental impact 
 

This section presents, per topic, the methodology adopted for the social impact analysis based 
on topics having an environmental impact. 

2.1 Emissions 

2.1.1 Impact: (avoided) air pollution 
Negative impact: NS uses energy from fossil fuels for its activities. The use of fossil fuels causes 
air pollution through emissions of the following substances among others CO2, SO2, NOx and 
PM10. Air pollution has a negative impact on climate, nature and health. For instance, CO2 
emissions contribute to climate change. SO2

 and NOx emissions lead to acidification in (local) 
ecosystems and smog. SO2, NOx and PM10 emissions also have a negative impact on health, by 
causing inter alia eye irritations, breathing difficulties and lung problems, especially among the 
elderly, children and patients with lung conditions. 

Positive impact of travelling by train compared with travelling by car and of public 
transport bicycles compared with alternative forms of terminal road services: However, 
travelling by train also creates a positive impact. Some of the impact of air pollution is avoided, 
because the air pollution of trains is lower than that of cars. Air pollution is also avoided through 
the use of public transport bicycles, which act as an alternative form of terminal road services 
compared to the use of cars and or public transportation.  

2.1.2 Basic principles 
Scope  

Negative impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Positive impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

Negative impact and positive impact vary in scope, so the results cannot be added together or 
deducted from each other. Negative impact reflects the absolute impact of emissions of NS and 
chain partners. Positive impact is calculated in relative terms: for travelling by train compared 
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with travelling by car (emissions of car - emissions of train) and for using public transport 
bicycles compared with other terminal road services (emissions of alternative terminal road 
services - emissions of public transport bicycles).  

Allocation 

 

The positive impact may be attributed to NS as well as ProRail. Possible allocation can be 
calculated on the basis of CO2 emissions or investments. 

Restrictions 

• Only CO2 emissions are taken into consideration for consumption by chain partners 
involved in the infrastructure (including direct consumption of electricity and purchased 
rolling stock) and production of trains, rolling stock and train maintenance, because no 
data is available for the other emissions. 

• The impact of other chain emissions (apart from infrastructure and train production), 
such as purchased products and services, production of buses and road infrastructure, is 
not taken into consideration. 

• When calculating the positive impact, it is assumed that the distance of the journey by 
train is the distance that would have been travelled by car. To calculate the emissions for 
passenger transport we use the STREAM study by CE Delft. In the past year there has 
been much to do about the emissions from diesel cars, especially with regard to NOx 
emissions, which appear much higher in practice than under the legal vehicle standards. 
CE Delft has stated that "is always included in the studies of CE Delft with emission 
factors that are based on real data. The differences observed between test and practice 
values therefore have no impact on the reliability of investigations. " 

• From NS market surveys, it can be seen that a small percentage of passengers using the 
public transport bicycle opt for the train because of the public transport bicycle. The 
impact on the total avoided emissions of these passengers due to travelling by train is 
very low. These train journeys are not incorporated separately, because it is assumed that 
these passengers belong to the percentage of discriminating passengers, in other words 
passengers who have been persuaded to travel by train on account of the entire 
proposition offered by NS, including the public transport bicycle. 

• With respect to electricity, emissions in the upstream chain phase (production of 
electricity) are only recorded for CO2, because these emissions have the most materially 
relevant impact. 

• SO2, NOx and PM10 emissions are not taken into account in the consumption of heat 
and gas for facilities. 

• Emissions in the upstream chain phase are not taken into account in the consumption of 
heat and gas for facilities, for example emissions emitted during the production of gas. 
Emissions in the upstream electricity phase are also not taken into account in the 
production of trains and infrastructure. The impact of not taking these emissions into 
account is not materially relevant for the total social impact. 

100 % 0 % 0% NS: ProRail: Other: 
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2.1.3 Volume: CO2, SO2, NOx and PM10 emissions 
Negative impact: Emissions at NS are related to energy consumption for traction and facilities 
and fuel consumption (natural gas, biogases, electricity, diesel) by NS bus transport. The 
upstream chain phases (production of electricity and diesel) are included for traction, as well as 
for the consumption of electricity for facilities and (replacement) bus services. 

- Traction relates to the energy consumption of all trains (electric and diesel) that are used 
or stabled in the Netherlands under the responsibility of NS. With respect to electric 
rolling stock, the electricity taken into consideration is the electricity consumed via the 
overhead line which is measured by kWh metres of the distribution network manager at 
the substations of ProRail on the side of the public AC supply network (i.e. including 
losses in the substation by converting to 1,500 Volts DC and including transport loss in 
the overhead line between substation and train). Some of the traction electricity is 
sustainable.  

- Facilities relates to the energy (electricity, natural gas, heat) consumed in stations, 
workshops and other buildings used by NS for lighting, heating, cooling and other 
facilities. Some of the electricity for facilities is sustainable.  

The emissions of terminal road services (walking, bicycle, car and bus/tram/metro) are included 
in the calculations for chain partners. This includes emissions in the upstream chain (well-to-
wheel). Emissions from fuel consumption by replacement bus services (bus services provided by 
other companies) are included, as well as the CO2 emissions of ProRail (for facilities as well) and 
of the rolling stock, production and maintenance of trains.  

Volume Calculation 
CO2  

emission
s 

(electricity consumption for traction * (100% percentage of sustainable electricity for traction)) + 
(electricity consumption for facilities * (100% percentage of sustainable electricity for facilities)) * CO2 
emission factor for electricity  
+ (electricity consumption for traction * percentage of sustainable electricity for traction) * CO2 
emission factor for sustainable electricity for facilities  
+ (electricity consumption for facilities * percentage of sustainable electricity for facilities) * CO2 
emission factor for sustainable electricity for facilities 
+ (gas consumption for facilities * CO2 emission factor of gas) 
+ (heat consumption for facilities * CO2 emission factor of heat)  
+ (diesel consumption of diesel trains * (CO2 emission factor of diesel trains))  
+ CO2 emissions of buses 
+ (kilometres of replacement bus services * CO2 emission factor of replacement bus services) 
+ CO2 emissions of infrastructure  
+ CO2 emissions of rolling stock, production and maintenance of trains 
+ (distance travelled using terminal road services (walking) * CO2 emission factor of walking)  
+ (distance travelled using terminal road services (bicycles) * CO2 emission factor of bicycles)  
+ (distance travelled using terminal road services (car driver) * CO2 emission factor of car)  
+ (distance travelled using terminal road services (car passenger) * CO2 emission factor of car)  
+ (distance travelled using terminal road services (bus/tram/metro) * CO2 emission factor of 
bus/tram/metro) 

SO2 
emission 

((electricity consumption for traction * (100% percentage of sustainable electricity for traction)) + 
(electricity consumption for facilities * (100% percentage of sustainable electricity for facilities)) * SO2 
emission factor for electricity) 
+ (diesel consumption of diesel trains * (SO2 emission factor of diesel trains)) 
+ SO2 emissions of buses 
+ (kilometres of replacement bus services * SO2 emission factor of replacement bus services) 
+ (distance travelled by terminal road services (walking) * SO2 emission factor of walking) + (distance 
of terminal road services (bicycles) * SO2 emission factor of bicycles) 
+ (distance travelled using terminal road services (car driver) * SO2 emission factor of car) 
+ (distance travelled using terminal road services (car passenger) * SO2 emission factor of car) 
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+ (distance travelled using terminal road services (bus/tram/metro) * SO2 emission factor of 
bus/tram/metro) 

NOx 

emission
s 

((electricity consumption for traction * (100% percentage of sustainable electricity for traction)) + 
(electricity consumption for facilities * (100% percentage of sustainable electricity for facilities)) * (NOx 
emission factor for electricity))) 
+ (diesel consumption of diesel trains * (NOx emission factor of diesel trains)) 
+ NOx emissions of buses 
+ (kilometres of replacement bus services * NOx emission factor of replacement bus services) 
+ (distance travelled using terminal road services (walking) * NOx emission factor of walking) 
+ (distance travelled using terminal road services (bicycles) * NOx emission factor of bicycles)  
+ (distance travelled using terminal road services (car driver) * NOx emission factor of car)  
+ (distance travelled using terminal road services (car passenger) * NOx emission factor of car)  
+ (distance travelled using terminal road services (bus/tram/metro) * NOx emission factor of 
bus/tram/metro) 

PM10 
emission
s 

((electricity consumption for traction * (100% percentage of sustainable electricity for traction)) + 
(electricity consumption for facilities * (100% percentage of sustainable electricity for facilities)) * 
(PM10 emission factor for electricity))  
+ (diesel consumption of diesel trains * (PM10 emission factor of diesel trains))  
+ PM10 emissions of buses 
+ (kilometres travelled using replacement bus services * PM10 emission factor * PM10 emissions of 
replacement bus services) 
+ (distance travelled using terminal road services (walking) * PM10 emission factor of walking)  
+ (distance travelled using terminal road services (bicycles) * PM10 emission factor of bicycles)  
+ (distance travelled using terminal road services (car driver) * PM10 emission factor of car)  
+ (distance travelled using terminal road services (car passenger) * PM10 emission factor of car) 
+ (distance travelled using terminal road services (bus/tram/metro) * PM10 emission factor of 
bus/tram/metro) 

 

Positive impact of travelling by train compared with travelling by car and of using 
public transport bicycles compared with alternative forms of terminal road services: The 
positive impact is calculated by use of the train by discriminating passengers. It is assumed that 
the distance of the journey by train is the distance that would have been travelled by car. The 
emissions of cars over this distance is reduced by the emissions by train (for traction), giving the 
amount of avoided air pollution. The avoided emissions by the use of public transport bicycles in 
preference to other modes of transport are also calculated.  

Volume  Calculation 
Avoided 
CO2 

emissions 

(CO2 emission factor for cars * annual passenger kilometres * percentage of discriminating 
passengers) 
- (electricity consumption for traction * (100%  percentage of sustainable electricity for traction) * 
CO2 emission factor of electricity * percentage of discriminating passengers) 
+ (electricity consumption for traction * percentage of sustainable electricity for traction * CO2 
emission factor for sustainable electricity for traction) 
- (diesel consumption for diesel trains * CO2 emission factor of diesel trains * percentage of 
discriminating passengers ) 

 
+ (average distance by public transport bicycle * number of public transport bicycles per year * (share 
by bus * CO2 emission factor of bus + share by tram * CO2 emission factor of tram + share by metro * 
CO2 emission factor of metro + (share by taxi + pick-up by car + whole journey by car) * CO2 emission 
factor of car)) 

Avoided 
SO2 
emissions 

((SO2 emission factor for cars * annual passenger kilometres * percentage of discriminating 
passengers)  
- (electricity consumption for traction * (100%  percentage of sustainable electricity for traction))) * 
SO2 emission factor of electricity 
- (diesel consumption for diesel trains * SO2 emission factor of diesel trains * percentage of 
discriminating passengers)  
 
+ (average distance by public transport bicycle * number of public transport bicycles per year * (share 
by bus * SO2 emission factor of bus + share by tram * SO2 emission factor of tram + share by metro * 
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SO2 emission factor of metro + (share by taxi + pick-up by car + whole journey by car) * SO2 emission 
factor of car) 

Avoided 
NOx 

emissions 

((NOx emission factor of cars * percentage of discriminating passengers * annual passenger 
kilometres)  
- (electricity consumption for traction * (100%  percentage of sustainable electricity for traction) * 
NOx emission factor of electricity)  
- (diesel consumption for diesel trains * NOx emission factor of diesel trains * percentage of 
discriminating passengers)  
 
+ average distance by public transport bicycle * number of public transport bicycles per year * (share 
by bus * NOx emission factor of bus + share by tram * NOx emission factor of tram + share by metro * 
NOx emission factor of metro + (share by taxi + pick-up by car + whole journey by car) * NOx emission 
factor of car) 

Avoided 
PM10 
emissions 

((PM10 emission factor of cars * percentage of discriminating passengers * annual passenger 
kilometres)  
- (electricity consumption for traction * (100%  percentage of sustainable electricity for traction) * 
PM10 emission factor of electricity) 
- (diesel consumption for diesel trains * PM10 emission factor of diesel trains * percentage of 
discriminating passengers)  
 
+ (average distance by public transport bicycle * number of public transport bicycles per year * (share 
by bus * PM10 emission factor of bus + share by tram * PM10 emission factor of tram + share by 
metro * PM10 emission factor of metro) + (share by taxi + pick-up by car + whole journey by car) * 
PM10 emission factor of car))) 

2.1.4 Value: Air pollution through (avoided) emissions 
Negative and positive impact: The social costs and benefits are calculated by multiplying the 
volume of (avoided) emissions by the price per emission. 

Value  Calculation 
Air pollution through CO2, SO2, 
NOx and PM10 emissions 

((CO2 emissions * price of air pollution through CO2 emissions  
+ (SO2 emissions * price of air pollution through SO2 emissions)  
+ (NOx emissions * price of air pollution through NOx emissions)  
+ (PM10 emissions * price of air pollution through PM10 emissions) 

Avoided air pollution through 
avoided CO2, SO2, NOx and PM10 
emissions 

((Avoided CO2 emissions * price of air pollution through CO2 emissions) 
+ (SO2 emissions * price of air pollution through SO2 emissions) 
+ (NOx emissions * price of air pollution through NOx emissions)  
+ (PM10 emissions * price of air pollution through PM10 emissions) 

2.1.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
-electricity consumption for 
traction 
-percentage of sustainable 
electricity for traction 
-electricity consumption for 
facilities 
-percentage of sustainable 
electricity for facilities 
-percentage of sustainable 
energy in energy consumption 
for facilities  
-gas consumption for facilities  
-heat consumption for facilities 

Annual monitoring - sustainability 
reporting (internal) 

This data and the corresponding 
definitions/calculations are also used 
for reporting other indicators and are 
described in CSR calculations - 
annual report 
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-diesel consumption for diesel 
trains 
-CO2 emissions of buses 
-SO2 emissions of buses 
-NOx emissions of buses 
-PM10 emissions of buses 

-CO2 emission factor of 
electricity  
-CO2 emission factor of 
sustainable electricity for 
facilities (wind) 
-CO2 emission factor of 
sustainable electricity for 
traction (biomass) 
 
 

CE Delft, January 2015, 
Achtergrondgegevens 
Stroometikettering 2015, Publication 
number 14 3C86 16 
http://www.ce.nl/publicatie/emissieken
tallen_elektriciteit/1599 
 
 
For “well to wheel” emissions, use: 
www.CO2emissiefactoren/lijst-
emissiefactoren/#elektriciteit  

This source is also used for reporting 
other indicators. The average 
emissions for trade mix (grey) are 
used. The trade mix is the fuel mix of 
the electricity sold in the Netherlands 
between providers. 
 
Source: CO2 emission factors are 
used to determine well-to-wheel 
emissions. 

-SO2 emission factor of 
electricity 
-NOx emission factor of 
electricity 
-PM10 emission factor of 
electricity 
 

Registration of emissions 
http://www.emissieregistratie.nl/erpubli
ek/erpub/selectie/criteria.aspx 
CBS energy balance sheet: 
http://statline.cbs.nl/StatWeb/publicati
on/?DM=SLNL&PA=00377&D1=a&D2=
364-366,368-370,372-374,376-
378,380,385-387,389-
391&HDR=G1&STB=T&CHARTTYPE=1&
VW=T  

Go to emissieregistratie.nl > 
emissions > make your graph or map 
> under 1.a  select sulphur oxides, 
nitrogen oxides, particulate matter > 
2012 > then in 1.b under 
sector/activity: electricity generation 
(under energy production); search 
for total electricity generation in NL 
on the CBS site in 2013 and divide. 

-CO2 emission factor of gas -  

-CO2 emission factor of heat -  

-CO2 emission factor of diesel 
trains 
-SO2 emission factor of diesel 
trains  
-NOx emission factor of diesel 
trains  
-PM10 emission factor of diesel 
trains 

CE Delft, April 2014, STREAM 
Personenvervoer: Studie naar 
TransportEmissies van Alle Modaliteiten 
Emissiekentallen 2011 Publication 
number: 14.4787.20 
 
http://www.ce.nl/publicatie/stream_pe
rsonenvervoer_2014/1478 

Use of well-to-wheel emissions  

-kilometres of replacement bus 
service 

NS internal  

-CO2 emission factor of 
replacement bus service 
-SO2 emission factor of 
replacement bus service  
-NOx emission factor of 
replacement bus service  
-PM10 emission factor of 
replacement bus service 

NS internal - types of motors: supplier 
bus services - withdrawals from service 
 
CE Delft, April 2014, STREAM 
Personenvervoer: Studie naar 
TRansportEmissies van Alle Modaliteiten 
Emissiekentallen 2011 Publication 
number: 14.4787.20 
http://www.ce.nl/publicatie/stream_pe
rsonenvervoer_2014/1478 
 

For the emission factors (well-to-
wheel), take the rural bus service as 
a basis. The number of passengers 
per rural bus service. 
 
For NOx and PM10, these emission 
factors are adjusted for tank-to-
wheel in accordance with Euronorm 
based on type of motors.  

-CO2 emissions - infrastructure Lloyds Register Rail Europe, November 
2014, CO2 Footprint Spoorketen 2013, 
Draft 

CO2 emissions of railway 
infrastructure 

-CO2 emissions of rolling stock, 
production and maintenance of 
trains 

Lloyds Register Rail Europe, November 
2014, CO2 Footprint Spoorketen 2013, 
Draft 

Allocation based on rolling stock, 
production and maintenance of 
trains of NS 

-Distance of terminal road 
services (walking) 
-Distance of terminal road 
services (bicycles) 

NS market surveys (internal) Average distance per terminal road 
service of train journey 
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-Distance of terminal road 
services (car drivers) 
-Distance of terminal road 
services (car passengers) 
-Distance of terminal road 
services (bus/tram/metro) 
-CO2 emission factors (walking, 
bicycles, cars, bus, tram, metro 
and bus/tram/metro) 
-SO2 emission factors (walking, 
bicycles, cars, bus, tram, metro 
and bus/tram/metro)  
-NOx emission factors (walking, 
bicycles, cars, bus, tram, metro 
and bus/tram/metro)  
-PM10 emission factors 
(walking, bicycles, cars, bus, 
tram, metro and 
bus/tram/metro) 

CE Delft, April 2014, STREAM 
Personenvervoer: Studie naar 
TransportEmissies van Alle Modaliteiten 
Emissiekentallen 2011 Publication 
number: 14.4787.20 
http://www.ce.nl/publicatie/stream_pe
rsonenvervoer_2014/1478 

For fuels, the well-to-wheel 
emissions are used. 

-number of public transport 
bicycles per year 

NS market surveys (internal)  

-average distance travelled using 
public transport bicycle 

NS market surveys (internal)  

-market share for bus, taxi, 
metro, pick-up by auto and 
entire journey by car for journey 
without public transport bicycle 

NS market surveys (internal)  

 

Value Source Explanation 
Price of air pollution 
through CO2 emissions 

Environmental Protection Agency - 
Interagency Working Group on Social 
Cost of Carbon, United States 
Government, 2013. Technical Support 
Document: Technical Update of the 
Social Cost of Carbon for Regulatory 
Impact Analysis Under Executive Order 
12866  
http://www.whitehouse.gov/sites/defa
ult/files/omb/assets/inforeg/technical-
update-social-cost-of-carbon-for-
regulator-impact-analysis.pdf  

CO2 price is presented on the basis of an 
average of various scenarios. The highest 
price is selected, applying the precautionary 
principle. 

-price of air pollution 
through NOx emissions 
-price of air pollution 
through SO2 emissions 
-price of air pollution 
through PM10 
emissions 

CE Delft 2010, Handboek 
Schaduwprijzen: Waardering en Weging 
van emissies en milieueffecten  
CE Delft 2010, Bijlage - Handboek 
Schaduwprijzen, 
http://www.ce.nl/publicatie/handboek_
schaduwprijzen_%3A_waardering_en
_weging_van_emissies_en_milieueffec
ten/1027  
 
CE Delft 2011, Achtergrond Herziening 
Schaduwprijzen Milieu barometer, 
http://www.milieubarometer.nl/uploads
/files/achtergrondmilieubarometer2011.
pdf 

Social costs for impact of emissions on public 
health and the environment 
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2.2 Land use 

2.2.1 Impact: Loss of ecosystem services 
Negative impact: Ecosystem services will be lost through use of land by NS. Ecosystem services 
are the services provided by ecosystems to the benefit of humans, comprising provisioning 
services (for example the production of wood), regulating services (for example, CO2 absorption, 
groundwater filtration, absorption of air pollution) and cultural services (for example, 
opportunities for recreation). The loss of ecosystem services may contribute to climate change, 
food shortages and loss of biodiversity. 

Positive impact: Due to the fact that discriminating travelers use trains and =thereby leave the 
car, less roads are created, so less land is cultivated and ecosystem services have been retained. 

2.2.2 Basic principles 
Scope  

Negative impact  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Positive impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

 

Allocation 

 

Approximately 1/3 of the total impact of land use is attributable to NS, 2/3 to the infrastructure 
used by NS. 

Restrictions 

• It is assumed that all the land used by NS and its chain partners will no longer provide 
any ecosystem services. In practice, however, this will not be the case. For a more 
comprehensive calculation, the value of the ecosystem services of the existing land use 
would have to be identified.  

100 % 0 % 0% NS: ProRail: Other: 
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• To make a conservative evaluation, it is assumed that all the land used by NS and its 
chain partners was originally a mixed deciduous and coniferous forest, comparable with 
the Veluwe. In reality, the percentage of forest in the Netherlands over the last few 
decades is relatively low. 

• To make a more detailed calculation, the original land use has to be ascertained more 
effectively, as well as the corresponding value of ecosystem services.4  

• The calculation of the total number of hectares of land use for railways, over which NS 
runs its services and the impact on the loss of ecosystem services can be further refined. 
For example, apart from looking at the direct impact (land use due to tracks, stations, other 
track infrastructure and safety embankment), indirect land use can also be examined, i.e. 
land that is not allowed to be built on for safety considerations. To a certain extent, this is 
taken into account in the form of safety embankments, but it is likely that this will in fact 
incorporate more land.  

• Apart from a negative impact, trains also have a positive impact in the area of land use. 
Research has shown that land use by trains per passenger kilometre is between 2 and 4 
times less than that of cars. However, to calculate the positive impact, this figure is not 
used because the corresponding studies are dated; in addition, the intensity of use of 
railways as well as roads has increased over the last few years.5 It is also difficult to 
ascertain whether and how the road infrastructure will increase, if discriminating 
passengers travel by car. 

• The positive impact is based on the assumption that when the discriminating traveller all 
make use of the car instead of the train additional roads should be created. 
 

2.2.3 Volume: Land use 
Negative impact: The volume of land use is determined by the land owned by NS and land for 
tracks that are used by NS trains.  Total volume of land owned by NS comprises tracks, stations, 
offices, vacant plots and other land. Total quantity of land owned and/or managed by ProRail / 
RailInfraTrust comprises tracks, stations not located on NS property, rehabilitated tracks, 
approach routes, safety embankment (+/- 7 metres on either side of the track), landscaping and 
substations. 

Volume Calculation 
Land use ((Land owned by NS + length of track used by NS)/ total length of track managed by ProRail)) * 

land owned by ProRail/RailInfraTrust) 

2.2.4 Value: Loss of ecosystem services through land use 
Negative impact: The social costs are calculated by multiplying the volume of land use by the 
price for loss of ecosystem services6. 

4 Based on Witteveen+Bos, 2006, Kentallen Waardering Natuur, Water, Bodem en Landschap Hulpmiddel bij MKBA’s, 
First edition 
5 Bouwman, Mirjan E., Moll, Henri C. , 2002, Environmental analyses of land transportation systems in The 
Netherlands, Transportation Research, Part D 7 331- 345 
6 Dutch Ministry of Transport, Public Works and Water Management, and Dutch Ministry of Economic Affairs, 2000 
Evaluatie van grote infrastructuurprojecten: Leidraad voor kosten-baten analyse http://www.mkba-
informatie.nl/mkba-voor-gevorderden/richtlijnen/de-leidraad-oei/ 
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Value Calculation 
Loss of ecosystem 
services through 
land use 

(Volume of land use * price of loss of ecosystem services through land use) 

 

Positive impact: The societal benefits of using less land because people travel by train instead 
by car is calculated by multiplying the difference to loss of ecosystem services per passenger 
kilometer minus the train with the number of discriminating travellers. 

Value Calculation 
Avoided loss of 
ecosystem services 
through land use 

(Number of passenger kilometres of discriminating travellers) * (price of loss of ecosystem 
services per travellers kilometer car) – (price of loss of ecosystem services per travellers 
kilometer train) 

 

2.2.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
Land owned by NS 
  

NS Vastgoed/Stations 
(internal) 
 

- 

Land owned by 
ProRail/RailInfraTrust 

ProRail: Information 
based on land register 
 

- 

Length of track used by 
NS 

NS annual report / 
concession tracks 

- 

Total length of track 
managed by ProRail 

ProRail, annual report 
2014 
http://www.jaarversla
gProRail.nl/jaarverslag
-
2014/Kerncijfers/a12
97_Kerncijfers)  

Net length operated by ProRail 

 

Value Source Explanation 
Price of loss of 
ecosystem 
services through 
land use 

Hein, Lars, 2011, Economic Benefits Generated by 
Protected Areas: the Case of the Hoge Veluwe 
Forest, the Netherlands, in ‘Ecology and Society’ 
16(2): 13 
http://www.ecologyandsociety.org/vol16/iss2/art1
3/  
 

Research into the economic value of 
ecosystem services provided by an average 
number of hectares of the National Park, 
Hoge Veluwe (mixed 
deciduous/coniferous forest), per year.  

price of loss of 
ecosystem 
services per 
travellers 
kilometre car & 
train 

CE Delft, 2014, Externe en Infrastructuurkosten 
Verkeer: Een Overzicht voor Nederland in 2010. 
Pagina 87 (tabel 37) 
http://www.ce.nl/publicatie/externe_en_infrastru
ctuurkosten_van_verkeer/1491 
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2.3 Waste 

2.3.1 Impact: Pollution 
Negative impact: Some of the waste of NS is incinerated. Incinerating waste causes pollution in 
the form of air pollution and chemical pollution. When waste is incinerated, emissions are released 
that are harmful for the climate, nature and health. Furthermore, the ash from the incinerators 
often contains hazardous substances. This ash is re-used or disposed of, requiring additional 
measures to prevent pollution. 

2.3.2 Basic principles 
Scope  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

 

Allocation 

 

 

Restrictions 

• It is assumed that any waste that is not re-used is incinerated. 

• It is assumed that waste that is still suitable for re-use or can be used as a raw material 
does not have any negative impact. Energy consumption required for example for 
recycling is not included. 

• Waste from the chain partners (for example construction waste) is not included. 

• A generic environmental cost price (without distinguishing for example between office 
waste, consumer waste and industrial waste) is used for the evaluation based on a dated 
source (2003). 

• Positive impact of waste incineration (for example, energy supply and supply of materials) 
is deducted from the evaluation of the negative impact and is not included separately.  

2.3.3 Volume: Waste for incineration 
Negative impact: The total volume of residual waste is determined by adding together office 
waste, consumer waste and industrial waste. Thanks to recycling programmes in effect at NS, it 
has been possible to reduce the amount of waste that is ultimately incinerated. Recycling has 
therefore led to a decrease in the negative impact related to the incineration of waste.  

100 % 0 % 0% NS: ProRail: Other: 
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Volume Calculation 
Waste (for 
incineration) 

(Waste * (100% recycling percentage)) 

2.3.4 Value: Pollution through waste incineration 
Negative impact: The social costs are calculated by multiplying the volume of waste by the 
price of pollution through waste. 

Value Calculation 
Pollution through 
waste 

(Waste * price of pollution through waste) 

2.3.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
- waste 
- recycling percentage 
 

Annual monitoring - 
sustainability 
reporting (internal) 

The total volume of waste that is reported by NS is divided 
into offices, Nedtrain workshops and stations. 
 
This data and the corresponding definitions are also used for 
reporting other indicators and are described in CSR 
calculations - annual report 

 

Value Source Explanation 
Price of 
pollution 
through 
processing the 
waste streams 

Dijkgraaf, Elbert and Herman R.J. Vollebergh, April 
2003, Burn or Bury?: A Social Cost Comparison of 
Final Waste Disposal Methods 
http://people.few.eur.nl/dijkgraaf/Epubs/Burn%20
or%20Bury%20Nota%20di%20Lavoro.pdf  

Research focused on the Netherlands and 
on damage costs (instead of prevention 
costs) of waste processing  
 
The value of the positive impact of waste 
processing (energy supply and supply of 
materials) is deducted from the value of 
the negative impact. 

2.4 Water consumption 

2.4.1 Impact: Water scarcity 
Negative impact: Through its use of water, NS contributes to water scarcity.  

2.4.2 Basic principles 
Scope  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 
 

23 
 

http://people.few.eur.nl/dijkgraaf/Epubs/Burn%20or%20Bury%20Nota%20di%20Lavoro.pdf
http://people.few.eur.nl/dijkgraaf/Epubs/Burn%20or%20Bury%20Nota%20di%20Lavoro.pdf


5 February 2015 
 

Allocation 

 

 

Restrictions 

• Water meters are read very irregularly and water consumption per year is also based on 
invoices received. 

• Water consumption by chain partners is not taken into account. 
• The analysis does not look at indirect water consumption, which in all probability will 

have a far greater impact than the direct water consumption of NS. 
 

2.4.3 Volume: Water consumption 
Negative impact: The total volume of water consumption is determined on the basis of the 
water consumed by NS stations, offices and Nedtrain. 

Volume Calculation 
Water 
consumption 

Total water consumption 

2.4.4 Value: Water scarcity through water consumption 
Negative impact: When ascertaining the social costs of water scarcity through water 
consumption, it is assumed that between 10-20% of the available quantity of renewable 
freshwater will be used in the Netherlands. The social costs are calculated by multiplying the 
volume of water consumption by the price for water scarcity.  

Value Calculation 
Water scarcity 
through water 
consumption 

Total water consumption * price of water scarcity through water consumption 

2.4.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
Total water consumption Annual monitoring - 

sustainability 
reporting (internal) 

This data and the corresponding definitions are also used for 
reporting other indicators and are described in CSR 
calculations - annual report 

 

Value Source Explanation 
Price of water 
scarcity through 
water 
consumption 

World Resource Institute 
http://www.wri.org/publication/aqueduct-
country-river-basin-rankings  
 
Trucost, April 2013, Natural Capital at Risk: The 
Top 100 Externalities of Business, p. 37 

The price (source: Trucost) is determined 
based on the percentage of extraction of 
water in the Netherlands from renewable 
sources (source: WRI). 

100 % 0 % 0% NS: ProRail: Other: 
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2.5 Noise 

2.5.1 Impact: Noise nuisance 
Negative impact: Train traffic causes noise nuisance for some local residents. Noise nuisance has 
an impact on their well-being, for example by disturbing sleep and causing disruption. In addition, 
noise nuisance may cause health problems, such as hearing problems and cardiovascular diseases. 

Positive impact: Discriminating travellers travel by train instead of travel by car produce relatively 
less noise, so there is relatively less health problems. 

2.5.2 Basic principles 
Scope  

Negative impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Positive impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

Noise emissions depend on the choices made for investment in infrastructure as well as rolling 
stock. One possible allocation could be based on investment. 

Restrictions 

100 % 0 % 0% NS: ProRail: Other: 
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• It is assumed that the number of persons affected has not changed since 2011, given 
that the data source used dates back to 2011. The Dutch Institute for Public Health and 
the Environment (RIVM) is working on new research, but this has not yet been published.  

• The main railway network is only included in areas where more than 30,000 trains pass a 
year, because that is the scope of the available data on persons affected. 

• The noise nuisance at workshops is not included, because this is not recognised as 
materially relevant in the material relevance analysis.  

• The prices are based on data from 2002. This is the most recent study (2010) applicable 
for the Netherlands and for railways (in October 2013, the RIVM announced that it was 
launching a new study, but data was not yet available in 2014).  

2.5.3 Volume: Persons affected per decibel category 
Negative impact: This is determined by dividing the volume of affected persons living near 
railway lines into the extent to which they experience disruption from the passing of NS trains 
(decibel category). 

Volume Calculation 
Persons affected 
per decibel 
category 

Ditto 

 

2.5.4 Value: Noise nuisance 
Negative impact: The social costs are calculated by multiplying the volume of persons affected 
by the price for noise nuisance per category. 

Value Calculation 
Noise nuisance Total volume of persons affected per decibel category * price of noise nuisance per 

decibel category 
 

Positive impact: The societal costs of avoided noise nuisance due to the fact that people travel 
by train instead of by car. 

Value Calculation 
Avoided Noise 
nuisance 

Number of discriminating travellers * (valuation of noise nuisance car- valuation noise 
nuisance train) 

 

2.5.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
Persons affected 
  

Noise from rail traffic: Dutch 
Ministry of Infrastructure and 
the Environment, May 30, 2013, 
Ontwerp Actieplan 
omgevingslawaai voor druk 
bereden spoorwegen periode 
2013- 2018 

The number of affected persons who live along the 
main railway network, along which more than 
30,000 trains passed in 2011, is divided into 
decibel categories (volume  LdendB generally 
disrupting these residents). 
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 Studies into noise and railway traffic are updated 
once every couple of years (in 2013, the RIVM 
announced that it was launching a new study). 

Number of 
discriminating 
travellers 

Source NS research  

 

Value Source Explanation 
Noise nuisance CE Delft, 2010, Handboek Schaduwprijzen: 

Waardering en Weging van emissies en 
milieueffecten  
 
CE Delft, 2010, Bijlage - Handboek Schaduwprijzen 
http://www.ce.nl/publicatie/handboek_schaduwp
rijzen_%3A_waardering_en_weging_van_emissi
es_en_milieueffecten/1027  

The impact of noise is quantified in the 
number of euros/per affected person/per 
year. The damage costs depend on the 
average decibel level to which a person is 
exposed per day (LdendB (A)). These 
damage costs are specifically for noise 
generated by the railway sector.  

Valuation 
noise nuisance 
car & train 

CE Delft, 2014, Externe en Infrastructuurkosten 
Verkeer: Een Overzicht voor Nederland in 2010. 
Pagina 139 (tabel 69) 
http://www.ce.nl/publicatie/externe_en_infrastru
ctuurkosten_van_verkeer/1491 
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3. Socio-economic impact 
 

This section presents, by topic, the methodology adopted for the social impact analysis for topics 
having a socio-economic impact. It must be noted here that the approach adopted is primarily 
economic and that social values that are really difficult to perceive (such as wellbeing) cannot be 
expressed in monetary terms. 

3.1 Journey time 

3.1.1 Impact: Value of journey time 
Negative impact: Journey time is inherently considered as negative, in that by travelling, one is 
not able to spend time doing what one wants to do. In recent years, time has become a scarcer 
commodity, so the value of time has increased over the years. Investments that shorten journey 
time and attach more value to journey time are therefore increasing in appeal. This applies for the 
various components involved in the door-to-door journey, and in particular for time due to train 
delays and time in busy trains versus time sitting comfortably in trains. 

3.1.2 Basic principles 
Scope  

Negative impact 

NS Chain partners 

NS Reizi
gers 

NS 
internationaa
l* 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

*domestic journeys only 

Allocation 

 

Negative impact is attributable to NS and ProRail. Possible allocation can be calculated on the 
basis of investments. 
 

Restrictions 

• Volumes and time indicators are determined or derived from the NS model of passenger 
movements instead of in practice; calculations, including delays, are based on data from 
2014.  

• The Value of Time is largely used in Social Costs and Benefits Analyses to calculate the 
value of journey time savings for investments in infrastructural projects. The Value of 

100 % 0 % 0% NS: ProRail: Other: 
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Time is seen as the social value (cost or benefit) that a person assigns to an hour of 
journey time saved or lost.  

• Average Value of Time is used. When ascertaining the average Value of Time, the 
reasons for travel of the NS passenger (commuting, business trip, leisure) are also taken 
into consideration, so this provides a good indication of the value of a journey weighted 
in terms of reasons for travel. 

• The same Value of Time is used to evaluate negative and positive impact.  
• The basic principle is that Value of Time covers all aspects of the train journey, including 

waiting.  
• The Value of Time for trains is also used for terminal road services, because it is about 

train passengers who are travelling from and to the train, and data is not available for all 
modes of transport. 

• The study used to express the value of how busy trains are originates from New Zealand. 
It is assumed that this study is representative for the Dutch context, because there are 
many cultural and intensity are similarities. To calculate the crowd coefficient the ratio 
number of passengers / seats 2nd class is used. 

3.1.3 Volume: Journey time  
Negative impact: Addition of total number of hours spent in the train (whether standing or 
sitting) per year, initial waiting time for the train on arrival at the station, changeover time, 
number of hours of delay due to the failure of trains, missed connections and general delays and 
time spent using terminal road services (between front door and platform, weighted by type of 
transport mode used and including parking/picking up bicycles or cars). 

Volume Calculation 
Journey time (Total time in train + total changeover time (including walking time and waiting time) + total 

initial waiting time + total time of delay + total time of terminal road service getting to the 
station + total time of terminal road service after leaving the station ) 

3.1.4 Value: Journey time  
Negative impact: The social costs of journey time are determined by the Value of Time 
prepared specifically for trains. The Value of Time shows the value of journey time and is 
regularly determined by a large practical study carried out by the Netherlands Institute for 
Transport Policy Analysis (KiM). Comfort is already included in the Value of Time. The calculation 
also takes into account how busy trains are, so that costs for busy train journeys are higher. The 
time spent sitting in the train is seen as comfortable journey time and time spent standing (for 
some of the way) is seen as time spent in a busy train   

In addition to Value of Time, additional costs are also included for the impact of delays, train 
failures and missed connections. Most focus is directed towards trains arriving too late, but early 
arrivals also lead to costs, such as waiting time at the destination. The Value of Reliability 
evaluates the reliability of a journey, travel or transport. Reliability refers to the extent to which 
the journey time can be relied on, or the extent to which it varies from the average journey time. 
The standard deviation between the expected arrival time and actual arrival time is multiplied by 
the Value of Reliability. 
 

Value Calculation 
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Journey time Journey time in the train * Value of Time +∑ (time spent in the train (divided in crowd 
areas)* Value of Time crowd coefficient+ (standard deviation between  the expected and 
actual arrival times * number of train journeys * Value of Reliability) 

 

3.1.5 Sources 
The sources and explanatory information are provided below for calculating the volumes and 
values.  

Volume Source Explanation 
Total time in train 
  

NS market surveys: 
VISUM model 
(internal) 
 

- 
 

Total changeover time 
 

NS market surveys: 
VISUM model 
(internal) 
 

- 
 

Total time of terminal 
road services getting to 
station 
 

NS market surveys: 
VISUM model 
(internal) 
 

- 
 

Total time of terminal 
road services after 
leaving station 
 

NS market surveys: 
VISUM model 
(internal) 
 

- 
 

Total initial waiting 
time 
 

Derived from NS 
market surveys: 
VISUM model 
(internal) 
 

- 
 

Total time of delays Derived from NS 
market surveys: 
based on 
punctuality figures 
(internal) 
 

The delay times include regular delays, missed connections and 
delays due to train failures.  

Total time in the train 
(split in crowd 
categories) 

NS internal Based on travellers forecasts 

Standard deviation 
between expected and 
actual arrival times 

Derived from NS 
market surveys: 
based on 
punctuality figures 
(internal) 
 

- 
 

    

Value Source Explanation 
Value of Time  KiM,  2013, 

Maatschappelijke Waarde 
van Kortere en 
Betrouwbare Reistijden 

Based on 2010 values 
 

Value of 
Timestanding  

Netherlands Bureau for 
Economic Policy Analysis 
(CPB) and KiM, 2009, “Het 
belang van openbaar 
vervoer: de 
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maatschappelijke effecten 
op een rij.” 
 
 

Value of Time 
crowed 
coefficient 

Based on original source: 
Douglas Economics, 2006, 
Value and Demand Effect 
of Rail Service Attributes. 
Report to RailCorp. 
Wellington, New Zealand 

Compared to last year, the calculation in terms of comfort are 
made more intricate and the crowd categories are used as 
described in Douglas Economics study. Coefficient has been 
determined based on the ratio passengers / passenger seat. 

Value of 
Reliability 

KiM, 2013, 
Maatschappelijke Waarde 
van Kortere en 
Betrouwbare Reistijden 
 

Based on 2010 values 

 

3.2 Mobility 

3.2.1 Impact: Importance of mobility 
Positive impact: Society is enabled to travel from A to B for work, study or leisure reasons, 
using the transportation services provided by NS.  

3.2.2 Basic principles  
Scope 

Positive 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

 

Allocation 

 

 

This impact is attributable to NS as well as ProRail. The provision of mobility services is to a 
significant extent determined by the infrastructure. A possible allocation can be calculated on 
the basis of investments in rolling stock and infrastructure.  

Restrictions 

• This calculation only provides a minimum value of the importance of mobility, for example it 
does not take into account the actual economic benefits of the fact that one can actually 
work. This importance will in fact be many times greater.   

100 % 0 % 0% NS: ProRail: Other: 
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• Both discriminating passengers and non-discriminating passengers are included for mobility 
as well for NS as for Qbuzz. 

• The positive impact that train travel has on congestion on roads is not included in this value. 

3.2.3 Volume 
See value. 

3.2.4 Value: Importance of mobility 
Positive impact: Calculated on the basis of the total value that imparts the Knowledge Institute 
for Mobility Policy in mobility in the Netherlands. By depositing  the total number of passenger 
in the Netherlands against the passengers of NS (train, bus and bicycle OV), the value of mobility 
created by NS has been determined. 

 Value  Calculation 
Importance of 
mobility  

Total value mobility / total number of traveling kilometers in the Netherlands * total 
number of traveling kilometers of NS 

3.2.5 Sources 
Value Source Explanation 
Value mobility KiM, 2013, Maatschappelijke 

Waarde voor Kortere en 
Betrouwbare Reistijden  

- 
 

total number of traveling 
kilometers in the Netherlands 

KiM, 2013, Maatschappelijke 
Waarde voor Kortere en 
Betrouwbare Reistijden 

Based on 2010 values 

total number of traveling 
kilometers by NS in the 
Netherlands 

NS internal  

 

3.3 Safe journeys 

3.3.1 Impact: Accidents 
Negative impact: Unsafe situations on and around railway tracks and at stations can lead to 
accidents, resulting in injury, absence and/or immaterial damage. Accidents in terminal road 
services are also included in the value. The impact of unsafe situations on employees of NS is 
included under the topic of "Safety at work" and is not taken into account here. Safety amongst 
passengers themselves and the consequences of aggression by passengers on employees is 
included under the topic of "Social safety"  

In addition to unsafe railway situations resulting in actual accidents, there are also unsafe 
railway situations in which no accidents occur, for example as a result of going through a red 
light.  The negative impact of such situations is that there is a risk of accidents, which means 
there is potential for significant impact in view of the large number of passengers who travel 
using NS trains. To ensure that the possible impact of major accidents is paid sufficient 
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attention, the calculation of this risk of accident is explained, although it is not actually included 
in the calculations for the annual report. 

Positive impact compared with travelling by car: The positive impact compared with 
travelling by car, is that passengers are transported safely from A to B, given that the train is one 
of the safest modes of transport. The number of accidents per passenger kilometre in trains is 
lower than in cars. The positive impact value also takes into account accidents in terminal road 
services while travelling to and from the train. 

3.3.2 Basic principles 
Scope 

Negative impact 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

Positive impact compared with travelling by car 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

 

 

Allocation 

 

Positive and negative impact is attributable to NS as well as ProRail. Safe journeys are to a 
significant extent determined by the infrastructure. Possible allocation can be calculated on the 
basis of investments.  

Restrictions 

• The number of avoided accidents is calculated on the basis of train journeys compared with 
road traffic based on an average number of accidents per kilometre and not compared with 
actual passenger flows and means of transport.  

• For the number of avoided accidents, the calculation of the number of accidents in terminal 
road services by tram, metro or bus was not included, given that the number of traffic 
accidents with these forms of transport is <1%, there is no data on the share of total costs of 
traffic accidents in the Netherlands caused by BTM (bus, tram, metro) and it was not possible 
to do so on the basis of an assumption. If the same external costs for safe journeys are taken 

100 % 0 % 0% NS: ProRail: Other: 
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for BTM as for the rest of road traffic, this would lead to the costs of accidents being 
overestimated.  

• It is assumed that the distance of the journey by train is the same as the distance travelled by 
road.  

• The effect of additional cars being on the roads if discriminating passengers opt to use their 
cars is not taken into consideration, because no estimate could be made for this. If additional 
cars are on the road, the chance of an accident could increase7. 

• The analysis only focused on accidents in which NS trains were involved. Accidents with 
other trains running on the same track as NS are not included, which means that the "system 
impact" of a lack of railway safety is not fully taken into consideration. 

• Persons (non-passengers) wounded as a result of train collisions are not included, because 
the topic is focused on passengers. Suicide is therefore not taken into account.  

3.3.3 Volume: Accidents 
Negative impact: The number of accidents is divided into various categories, depending on the 
severity of the accident (death, serious injury, minor injury and other injured persons are 
reported as standard), taking accidents with NS passengers into account.  

Volume  Calculation 
Accidents per 
category 

Number of accidents (divided into severity of accident) 

3.3.4 Value: Accidents and safe journeys 
Negative impact: This is evaluated by totalling the costs of the accidents for all categories, 
including the costs of accidents in terminal road services. The costs for accidents in terminal road 
services are calculated by dividing the total costs of accidents in road traffic by the number of 
passenger kilometres by road and then multiplying this figure by the total distance for terminal 
road services. 

Value  Calculation 
Accidents ((Total of number of accidents (divided by severity of accident) * costs of accident (divided 

by severity of accident)) 
+ (total costs of traffic accidents in road traffic / number of passenger kilometresroad) * 
total distance travelled by terminal road services (excl. BTM)) 

 

Positive impact compared with travelling by car: The positive impact is calculated by 
calculating the costs of road traffic accidents for the total number of passenger kilometres of 
the percentage of NS discriminating passengers and then subtracting the costs of NS accidents 
related to safe journeys for these discriminating passengers, including terminal road services (see 
value of negative impact). 

 

Value  Calculation 
Safe journeys  ((Percentage of discriminating passengers * total costs of road traffic accidents / number 

of passenger kilometresroad) * (total number of passenger kilometres)  
– ((costs of safe journeys) * percentage of discriminating passengers)) 

7 Dutch Institute for Road Safety Research (SWOV), 2013, SWOV-factsheet  
http://www.swov.nl/rapport/Factsheets/NL/Factsheet_Verkeersdoden.pdf 
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3.3.5 Sources 
 

Volume Source Explanation 
Number of accidents (on 
railway tracks and in stations) 

NS (internal)  Divided into categories by severity. Based on 
claims received. 

 

Value Source Explanation 
Number of passenger 
kilometres (road) 

KiM, 2014, Mobiliteitsbeeld 
2014 

A new version of this report is published at the 
beginning of November each year. 

Total number of road traffic 
accidents 

The Human Environment and 
Transport Inspectorate (ILT), 
2014, Staat van 
Transportveiligheid 2012 

A new version of this report is published each 
year. 

Total costs of road traffic 
accidents 

Dutch Ministry of 
Infrastructure and the 
Environment 
(Rijkswaterstaat), 2012, 
Kosten verkeersongevallen in 
Nederland – Ontwikkelingen 
2003 – 2009  

Total amount for costs used 

Price of accidents (divided 
into severity of accident) 

Rijkswaterstaat/Ecorys NL, 
2012, Veiligheid in 
Maatschappelijke Kosten-
Baten Analyse  

- 

 

3.4 Safety at work 

3.4.1 Impact: Accidents 
Negative impact: A lack of safety for employees may lead to accidents involving employees, 
which would lead to injuries, absence and/or immaterial damage. Accidents not only lead to 
psychosocial stress but also have a materially relevant impact on NS employees. Accidents 
caused by aggression from passengers are included under the topic of "Social safety". 

3.4.2 Basic principles  
Scope 

Negative 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 100 % 0 % 0% NS: ProRail: Other: 
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Restrictions 

• Accidents involving employees at suppliers (including suppliers of trains) and railway workers 
of ProRail (chain partners) are not included. 

• Psychosocial stress is quantified in the same way as with physical accidents, so it is assumed 
that the social costs of psychological complaints are at the same level as those of physical 
accidents. 

• Dividing incidents by severity of incident with physical damage is also applied for incidents 
with psychological damage, due to a lack of data.  

• The additional consequences of lost work productivity as a result of higher costs due to 
accidents, in turn leading to less investment for example, are not taken into account. 

3.4.3 Volume: Accidents 
Negative impact: Accidents involving employees are divided into various categories, depending 
on the severity of the accident (death, serious injury, minor injury and other injuries). 

Volume Calculation 
Accidents involving 
employees by 
category  

Number of accidents involving employees (divided by severity of accident)  

3.4.4 Value: Accidents 
Negative impact: This is evaluated by totalling the costs of the accidents for all categories. 

 

 

Value  Calculation 
Accidents involving 
employees  

(Total of number of accidents involving employees (divided by severity of accident) * price 
of accident (divided by severity of accident)) 

3.4.5 Sources 
Volume Source Explanation 
Number of accidents involving 
employees (divided by severity of 
accident) 

NS – based on Lost Time 
Injury (LTI) (internal): for 
categories of physical 
accidents and psychosocial 
work stress 

Same subdivision into categories 

 

Value Source Explanation 

36 
 



5 February 2015 
 

Price of accidents (divided by 
severity of accident)  

Rijkswaterstaat/Ecorys NL, 
2012, Veiligheid in 
Maatschappelijke Kosten-
Baten Analyse  

Value of accidents: Category of 
tangible damage is not used, given 
that this only involves material costs, 
processing costs and congestion costs. 
Immaterial costs are therefore 
disregarded. Material damage is 
therefore categorised under other 
injuries. 
Note that this includes the damages 
paid out, although these are also 
included in the P&L. 

 

3.5 Social safety 

3.5.1 Impact: Accidents 
Negative impact: A lack of social safety may lead to accidents resulting in injuries, absence 
and/or immaterial damage. Accidents in this category only cover incidents caused by aggression 
by passengers against NS personnel.  

3.5.2 Basic principles  
Scope 

Negative 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

NS is only partially responsible for the safety situation at stations and in trains; the Railway Police 
assume the greater degree of responsibility for ultimately ensuring public order. 

 

Restrictions 

• Accidents caused by incidents amongst passengers themselves are not quantified due to a 
lack of available data. 

100 % 0 % 0% NS: ProRail: Other: 
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• Only actual accidents and not the sense of lack of safety are taken into account. No values 
are yet available for the sense of social safety.8  

3.5.3 Volume: Accidents 
Negative impact: Accidents caused by aggression on the part of passengers on employees are 
divided into various categories, depending on the severity of the accident (death, serious injury, 
minor injury and other injuries). 

Volume Calculation 
Social safety 
accidents by 
category  

Number of social safety accidents (divided by severity of accident)  

3.5.4 Value: Accidents 
Negative impact: This is evaluated by totalling the costs of the accidents for all categories. 

Value  Calculation 
Social safety 
accidents  

Total of number of social safety accidents (divided by severity of accident) * price of 
accident (divided by severity of accident) 

3.5.5 Sources 
Volume Source Explanation 
Number of social safety 
accidents (divided by severity of 
accident) 

NS – based on Lost Time 
Injury (LTI) (internal): for the 
category of aggression 

Same subdivision into categories 

 

Value Source Explanation 
Price of accidents (divided by 
severity of accident)  

Rijkswaterstaat/Ecorys NL, 
2012, Veiligheid in 
Maatschappelijke Kosten-
Baten Analyse  

- 

 

3.6 Training  

3.6.1 Impact: Productivity 
Positive impact: Training at NS contributes to improving skills and increasing the generic 
productivity of employees, as well as other positive effects such as handling new technologies 
more effectively, self-development, greater social cohesion and smaller income disparities9. This 
positive impact is taken into account, once NS employees have left NS and started working for 
another employer. Given that not all training and job categories will be of relevance to society 
outside the scope of NS, the impact is restricted to job categories and training that are also 
relevant for a subsequent employer.  

8 Rijkswaterstaat/Ecorys NL, 2012, Veiligheid in Maatschappelijke Kosten-Baten Analyse 
9 Richard, Venniker, 2000, Social returns to education: a survey of recent literature overview 
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3.6.2 Basic principles 
Scope 

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

 

Restrictions 

• Job categories such as train conductor and driver are disregarded, because they are not 
expected to be so relevant for other employers.  

• Because the total training time is not known yet and it is needed to calculate Social Return 
on Education, it is determined by converting the percentage of gross wages for training into 
time. 

• The analysis assumes that the training courses are by definition good and effective.  
• Because the value of training is based on an average, the actual impact on society per 

individual course is not included in the analysis. 
• It is not adjusted for employees who have sometimes themselves invested in training, for 

example by following courses in their own time.  
• The average post-employment working hours are calculated by taking the difference 

between the average age that employees leave NS and the average retirement age, based on 
data from 2013. It is assumed here that all employees will carry on working until they retire. 

3.6.3 Volume: Training time 
Positive impact: The training time is determined by multiplying the percentage of gross wages 
spend on training by the number of FTEs in the relevant year (excluding train conductors, drivers 
and retail employees) and the number of hours per FTE. 

Volume Calculation 
Duration of training Percentage of gross wages spent on training * number of FTEs * number of hours/FTE 

 

3.6.4 Value: Productivity through training 
Positive impact: The impact of training can be evaluated using the Private Rate of Return on 
Education as the Social Return on Education 10. With the Private Rate of Return on Education, 
the impact is primarily measured by an increase in income for the individual as a result of 
investing in education. The Social Return on Education shows the desirability of investing in 
education from a social perspective. The decision was taken to only use the value of Social 

10 Richard, Venniker, 2000, Social returns to education: a survey of recent literature overview 

100 % 0 % 0% NS: ProRail: Other: 
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Return, given that part of the Private Rate of Return on Education is already included in the 
salary increases of employees.  

The Social Return on Education describes the increase in salary for a year of training. The total 
duration of training is therefore divided by the minimum number of hours for training. This is 
then multiplied by the Social Return on Education and the average salary (excluding train 
personnel and retail personel), the average number of years that the employee still has to work 
after leaving NS. The average number of years is determined by the difference between the 
average age at which employees leave NS and the average retirement age. 

Value Calculation 
Productivity 
through training  

((Training time / minimum number of hours of training * Social Return on Education * 
average salary * (average retirement age - average age of leaving NS)) 

 

3.6.5 Sources 
Input Source Explanation 
Percentage of gross 
wages for training 

NS internal 
 

- 

Number of FTEs NS internal - 

Number of hours per 
FTE 

NS internal - 

Average salary  NS internal 
 

- 

Minimum number of 
hours for training  

Central Dutch government (Rijksoverheid), 2014, 
Urennorm Voortgezet Onderwijs 
http://www.rijksoverheid.nl/onderwerpen/schooltijden-
en-onderwijstijd/normen-onderwijstijd  

Number of training hours per 
annum 
 

Average age of 
leaving NS  

NS internal - 

Average retirement 
age 

Statistics Netherlands (CBS), 2014, Pensioenleeftijd 
werknemers gestegen tot bijna 64 jaar 
http://www.cbs.nl/nl-NL/menu/themas/arbeid-
sociale-
zekerheid/publicaties/artikelen/archief/2014/2014-
4020-wm.htm  

- 

Social Return on 
Education 

Teulings, Coen, 2000, Onderwijs: een nuttige 
maatschappelijke investering? S&D, 9  

Estimate of between 8 and 9 
percent is in line with recent 
literature.  

 

3.7 Employability of employees 

3.7.1 Impact: Income 
Negative impact: The social impact of a lack of employability of employees as a result of (non-
direct) work-related accidents/incidents covers the following aspects: Costs for healthcare, loss 
of workforce productivity and in the longer term a possible loss of income.  

Sickness absence, for example as a result of irregular working hours and high work pressure may 
lead to additional costs for healthcare.  Sickness absence may also lead to a loss of (generic) 
workforce productivity. If a rehabilitation phase that runs as standard does not result in the 
restored employability of the employee and no other job for the employee is found within NS, 
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sickness absence and incapacity for work may also lead to a loss of income (decrease in 
purchasing power). 

3.7.2 Basic principles  
Scope  

Negative impact  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

Restrictions 

• The negative impact on healthcare is not taken into consideration, because data for 
evaluation is not available for all types of illnesses and in many cases it is difficult to ascertain 
a direct causal link between the actions of NS and the absence.  

• The negative impact on workforce productivity is not taken into consideration, because this 
primarily impacts on the financial results of NS itself. 

• The negative impact on income is not found to be materially relevant, given the fact that NS 
bears the costs of the first 10 years of incapacity for work, if employees have not managed 
to successfully complete a reintegration phase. Another position is usually found for them 
within NS and NS also bears the costs for a possible loss of income if they are declared 
partially unfit for work or if they earn less in their new position. This is not the case in only a 
few instances per year and no solution is found within NS. The negative impact on loss of 
income is therefore primarily at the expense of NS itself and not at the direct expense of 
society. 

3.7.3 Volume  
n/a 

3.7.4 Value 
n/a 

3.7.5 Sources 
n/a 

100 % 0 % 0% NS: ProRail: Other: 
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3.8 Surroundings of NS stations 

3.8.1 Impact: Accessibility and quality of life 
Positive impact: The positive impact of stations on the surrounding area can be subdivided into 
accessibility and quality of life. 

Accessibility: An important component within the decision-making process for constructing new 
stations and renovating existing ones is an increase in passenger kilometres. This effect is 
incorporated in the impact analysis of journey time and mobility, so it is not included in the 
impact of stations on the surrounding areas to prevent duplication. A further important role of a 
station is to provide connections to other modes of transport (role as a hub). This has a direct 
impact on terminal road services and has already been incorporated in the impact analysis of 
journey times. 

Quality of life: In addition to accessibility, stations also affect the quality of life in the areas 
surrounding the stations. The following can be considered here: 

• Additional activities; 
• Higher average income and improved health; 
• Drop in criminality and vandalism; 
• Higher house prices 

For the first three factors listed above, there is uncertainty about being able to prove that the 
impact is due to movement within the city/society. For example, in the case of higher average 
income of people living near the station, it is debatable whether it is an improvement in their 
quality of life or a consequence of a change in population (i.e. people who move into the area). 
This requires more research and will therefore not be included in this year's analysis. 

For the fourth factor (higher house prices), research has shown that there are two key aspects 
when examining the impact of a station on house prices: distance of a house to a station and 
the extent to which the station enhances the accessibility of the residents. The frequency of the 
number of trains per hour is a major criterion in this respect. If accessibility does not increase 
much, a station does not have any significant impact on house prices11. 

Negative impact: In the direct environment around stations, residents generally have to 
contend with noise nuisance for example (see section 2.5).  

3.8.2 Basic principles 
Scope  

Positive  

NS Chain partners 

11 Ossokina, I.V., 2010 Geographical range of amenity benefits: Hedonic price analysis for railway stations CPB 
discussion paper No 146  
Koster, H., 2013 Economische effecten van nieuwe stations, Free University of Amsterdam 
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NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

  

In addition to NS, significant investments are also made by ProRail and the municipalities in 
constructing new stations and renovating existing stations. Other public transport providers (e.g. 
bus, tram and metro) could also claim to play a role in the impact, because they also improve 
accessibility. Higher house prices around stations cannot therefore be fully ascribed to NS and 
the chain partners. There is often a higher concentration of businesses and shops around 
stations, which also have a positive impact on the value of houses.  

Restrictions 

• Studies12 conclude that it is difficult to quantify the effects of infrastructure around trains 
and stations and that the impact depends on a number of different factors.  

3.8.3 Volume 
n/a 

3.8.4 Value 
n/a 

3.8.5 Sources 
n/a 

3.9 Diversity 

3.9.1 Impact: Emancipation and social role 
Positive impact: Diversity among employees leads to social role models and recognisability for 
example for women, people with occupational disabilities and people from non-Western ethnic 
backgrounds. This can motivate them to opt for additional or higher education and a careers.13  

In addition, diversity among employees ensures that NS is better informed about what is 
happening in society, which in turn enables it to gear its policy more effectively to social needs 

12 Ecorys, 2014, The economic footprint of railway transport in Europe 
13 Ashikali, Erradouani, Groeneveld, April 2013, De meerwaarde van diversiteit in de publieke sector De rol van 
diversiteitsbeleid, HRM en leiderschap 
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and challenges. Through diversity, NS can therefore fulfil its social role more effectively14.  
 

Negative impact: Vice versa, a lack of diversity among employees may have opposite social 
effects: A lack of role models and less effective response by NS to challenges in society.  

3.9.2 Basic principles 
Scope:  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

 

Restrictions 

• Organisations in the Netherlands may not keep any records of people from non-Western 
ethnic backgrounds and people with occupational disabilities, so data is not obtainable and 
not available for these groups in order to calculate the corresponding impact. 

• It does not seem to be possible to calculate the social impact of women in senior positions. 
Although the percentage of women at NS is known, there are only sources available 
calculating the positive impact of women in senior positions for the company itself.15 

 

3.9.3 Volume 
n/a 

3.9.4 Value 
n/a 

3.9.5 Sources 
n/a 

 

14 Ashikali, Erradouani, Groeneveld, April 2013, De meerwaarde van diversiteit in de publieke sector De rol van 
diversiteitsbeleid, HRM en leiderschap 

15 An expert at the University of Leiden confirmed that there are no known studies that calculate the social impact of 
women in senior positions 
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3.10 Expenditure 

3.10.1 Impact: Added value and employment  
Positive impact: NS has a socio-economic impact on society in terms of its own expenditure, 
such as its purchases, investments, taxes and salaries. The impact of this expenditure is identified 
based on a survey into the effects of the economic activities of the European railways.16 
Economic activities can have direct, indirect or derived effects. The following paragraphs explain 
what these effects entail for NS and how they are incorporated in the impact analysis to 
determine the positive impact of expenditure. 

Direct effects are employment at NS and added value by NS. Added value is defined as the 
difference between the value of the goods and services provided and the value of the raw 
materials, consumables, semi-finished products and services that are used to produce them.17 
Direct effects form a component of the profit and loss account; NS has already been paid for 
these effects, or has been charged for them. These are payments made to third parties for 
goods and services provided. These effects are therefore not taken into consideration in the 
analysis. 

Indirect effects are created with suppliers of NS, such as employment and added value for 
suppliers (for example, investments in infrastructure). Indirect effects of expenditure are 
therefore a contribution to the economy through the creation of added value and employment 
for other suppliers. These effects are incorporated in this analysis as a positive impact. 

Derived effects are also referred to as 'income effects'; this means employment and added value 
created by paying out salaries to employees in the railway sector or suppliers thereof. Because 
there is no consensus about derived effects, and to maintain a conservative approach, these 
effects are not included in the scope of the analysis.  

3.10.2 Basic principles 
 

Scope  

NS Chain partners 

NS Reizi
gers 

NS 
Internationaa
l 

NS 
Stations 

NedTrain Qbuzz 
Abellio 
excl. Qbuzz 

Infrastruc
ture 

Productio
n of 
trains 

Terminal 
road 
services 

 

Allocation 

 

16 Ecorys/CER, 2014, The Economic Footprint of Railway Transport in Europe 
17 CBS, 2014, Dossier Conjunctuur, http://www.cbs.nl/nl-
NL/menu/themas/dossiers/conjunctuur/publicaties/conjunctuurbericht/inhoud/conjunctuurklok/toelichtingen/ck-
09.htm 
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Restrictions 

• The positive impact of expenditure is calculated using the salaries (personnel expenses) 
and number of FTEs. According to experts, this is a conservative approach for 
determining added value and employment.  

• The methodology focuses in particular on purchases, investments and (indirect) salaries. 
Taxes are not explicitly included, because NS cannot make any comment on how 
effectively the tax income is spent, nor can NS control how this is spent.  

• The impact is not worked out per type of expenditure, as full details are not yet known. 
This also applies for the impact of specific purchasing and investment categories. The 
aim in the future is to further refine these areas. For example, with respect to purchasing 
energy, wind energy creates an average of 500 more jobs per TWh among chain partners 
than fossil energy.18  

• It is assumed that the ratio between direct and indirect added value in the railway sector 
in the Netherlands is comparable with that of Europe, given that a European study was 
used as source data. This source study bases its ratio between direct and indirect added 
value on studies carried out in Germany, Denmark, Spain and the United Kingdom.  

3.10.3 Volume: Total personnel expenses and number of 
employees 

Positive impact: The direct added value of NS forms the basis for calculating the indirect added 
value19.  The direct added value of NS is determined using the total annual personnel expenses 
of NS.  

The direct employment forms the basis for calculating indirect employment, and is calculated 
using the number of FTEs at NS in the relevant year. 

Volume Calculation 
Direct added 
value of NS: 
Personnel 
expenses 

Total personnel expenses 
 
 

Direct 
employment NS: 
Number of FTEs  

 
Number of FTEs  

3.10.4 Value: Added value and employment 
Positive impact: The ratio between direct and indirect added value for the railway sector in 
Europe is used to calculate the indirect added value of expenditure. This ratio indicates that for 
each euro, direct added value of more than one euro of indirect added value is created for 

18 UK Energy resource centre, 2014, Low carbon jobs: The evidence for net job creation from policy support for 
energy efficiency and renewable energy  
19 Ecorys/CER, 2014, The Economic Footprint of Railway Transport in Europe 
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suppliers. With respect to FTEs, for each FTE more than one FTE employment is created for 
suppliers. 

 

 

Value Calculation 
Indirect added 
value of NS 

(Personnel expenses NS* ratio between direct and indirect added value) 

Indirect 
employment NS 

 
(Number of FTEs NS* ratio between direct and indirect employment) 

3.10.5 Sources 
Volume Source Explanation 
Direct added value: 
personnel expenses NS 

NS profit and loss account 
‘Fietstaat’ for NS excl. Abellio 
incl. Qbuzz 
 

Total personnel expenses  

Direct employment: 
Number of FTEs at NS 

NS (NS excl. Abellio incl. Qbuzz) FTE (full-time equivalent) 

 

Value Source Explanation 
Ratio between 
direct and 
indirect added 
value 
 
Ratio between 
direct and 
indirect 
employment 

The Economic Footprint of Railway Transport in 
Europe, Ecorys/CER, October 2014 

Figure 2 page 22: Ratio between direct 
and indirect employment and added value 
in the European railway sector 
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