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LCC of railinfrastructure and gross ton km
(original data)
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Major differences in Rail Infrastructure Costs

LCC rail infrastructure (2000)
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Differences in Functionality, Quality and Technique

Subject Freight (US) Mixed (Europe) High-speed

Points density 0.2 1.0 0.1 per km track

Axle load   32 22.5 17 tons

Train weight 5000 100-400 300 tons/train

Gauge Double stack UIC GA/GC UIC GA/GC

Life time rail 1000 400 - 500 500 million tons

Signal distance 7.000 1.000 2.000 metres

Train length 2000 50-400 250 metres

Rail profile 65 54 – 60 60 kg/m2

Capacity 2 – 40 20 – 250 20-120 trains/day

INDICATIVE

Punctuality hours minutes minutes

Dynamic impact >1.5 1.1 – 1.4 >1.5

Speed 80-110 80-160 >200 km/hr

RAMS(HE) aaaa(he) bbbb(he) cccc(he)

Fu
nc

tio
na

lit
y

Q
ua

lit
y

Te
ch

ni
qu

es



20 december 2006 5

Environment

Investment

$
Investment

$

Costs;

Rail infrastructur

Man-hours
Materials
Machines

Rail infrastructure

Materials
Machines

$
Renewal

$
Renewal

Time, Conditions,
Performance

AvailabilityPlanning Functionality
RAMS

Health
Legislation

Labor
Agreements

= Functionality
= Quality
= Scope    
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“The organisation’s professionalism ”
LCM, RCM, Maintenance Engineering, etc

The world of a manager in a nutshell

$ Maintenance

Activities

“You only can manage it, if you can specify & measure it”
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Werkgebied: ProRail
Benchmarks 

Werkgebied: V&W/ vervoerders/ ProRail
BEDRIJFSMODEL

ConditionsConditions

M&R
Activities

M&R
Activities

CostsCosts PerformancePerformance

Risk ManagementRisk Management

Business modelBusiness model

The relation between Costs & Performance can be managed with 
the help of risk management and modelling techniques   

• Utilisation
• Quantities
• Legislation
• Work period
• Effective work time
• ……….
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The starting point of the Business model are the realization costs
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The influences of changing cost drivers are calculated 
with relation graphs 
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Business model
“PERFORMANCE” The only way to relate   

Activities-Costs-Performance 
is with Risk Analysis and 
Maintenance Concepts.  

Input/output Business model

Output 2: rail infra costs prognosis over 10 years
Output 1: relation graphs Costs–Utilization-Circumstances
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Cost driver analysis

Tools to identify differences

Elements of the Business model are tested with 
cost driver analysis and benchmarks

Business Model

Realization 
information

Company
visits
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LCC comparisson rail infrastructure; 
the Netherlands - Japan (INDICATIVE)
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Hong Kong

LCC comparisson rail infrastructure; 
the Netherlands-Hong Kong (INDICATIVE)
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Explanation of cost difference:
•No catenary
•Less switches (-60%)
•More day work (90%)
•More effective working time
•Economy of Scale
•No “passenger comfort” specs 
•Operational excellence

© ProRail/Jan Swier. All rights reserved

LCC comparison rail infrastructure; 
the Netherlands - US (INDICATIVE)
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Cost driver analysis of rail infrastructure in the USA



20 december 2006 12© ProRail/Jan Swier. All rights reserved

Explanation of cost difference:
•Very high utilization
•Less day work
•Very high RAMS level 
•More switches (50%)
•Scale disadvantages

LCC comparison rail infrastructure; 
the Netherlands-Hong Kong (INDICATIVE)
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Cost driver analysis of rail infrastructure in Hong Kong
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Two petty facts 

1. Dynamic axle load; measured and 
modelled impact.

2. Costs & earnings of Rail Transport in 
a nut shell.  
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Relatie gemeten stoot factor en maximum baanvaksnelheid 
voor reizigerstreinen

Bron: QuoVadis, baanbelasting  2005
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Dynamic axle load; measured facts 

Relatie tussen de gemeten stootfactor per geocode en 
het % goederen tonnen tov het totaal

Bron: QuoVadis, baanbelasting 2005
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Costs & Earnings Rail Transport    
Situation in the Netherlands. Price of rail transport = 0,1 Euro/km
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Thank you for your attention
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