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ABSTRACT

This study focuses on developing railway facility charging scheme and more understanding of its corresponding regulations, which is
to be utilized as a principal guideline toward a railway competitive market in future. European countries where railway competition
is already in place have referred as case studies. The study first defined what the railway facility charges are based upon a spatial concept,
railway networks with links and nodes. There are two types of charging: first is on railway tracks which are identical to links, and
another at stations which are identical to nodes, such that the railway facility charges become a summation of track charges and station
charges covering all the railway networks. Next, we have identified what the objectives of imposing track and station charges are,
including factors being able to reflect each objective. 6 objectives are proposed as for the track charges, and 3 objectives as for the station
charges. The factors found are accordingly belonged to the objectives. In the end, relevant regulations are compared with the European
regime to diagnose what further requirements or/and principals have to be guided into them. In summary, both charging scheme and
the direction of regulation updates can be utilized in setting an appropriate charging scheme and corresponding regulations to ensure
fair competitions.
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Table 1. Procedures of Calculating Track Charges for Conventional Trains

* Weight of train speed: imposing more charges to the train with higher speed
* Weight of train types: different level of track charges are applied based upon service types provided, purposes of
Stage 1: passenger travel, forward, journey distance, trial run, vacant trains, and construction purpose trains
Identification of factors <= | * Policy related factors: imposing relatively less charges onto subsidized railway. This is within an aspect of PSO
affecting track charges * Incident/Accident penalty: a penalty is applied to operators with more number of incidents/accidents (but,
incentives to operators with less events)
* Punctuality: incentives is applied to operators with better punctuality
State 2: . |Track charges = unit cost by route type(won/train’km) x train-km x weight of train speed * weight of train types x
Calculation policy related factors + (penalty or/and incentive)
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Table 3. Factors Used in Calculations of Track and Station Charges

Tl ok olek Am Akl Ao =) lasiee. Apdgielat Country Factorsca;lfi;t;:g track Factors iif:fg:sg station
5ol efell ARs=e 3714 AMlA o= o] Hlgo] Fte - Turnover
1 9)ick o), Aalgse) @ 382 olopge e KO8 |- Maintenance cost -
T AR, 28T 5 aLElsk Hlgo R Stk - Line type
- Amount of traffic
- Time of day
Table 2. Tariff System Structure of Track and Station Charges France |- Origin/Destination in Paris x
Country Track charge Station charge - Train capacity
- . - Train type
Price=Reservation charge
.. . - Annual market access fee
(this is structured as 'Time
of day coeffcientx Origin/ - Line type - Station importance
France |y tin. in Paris coeff.xSeat ) - Path type - Number of boarding and
coeff."y+Runing charge+ Germany |- Amount of traffic alightings
Annual market access fee - Low speed penalty - Number of train stops per
Price=Basic pricexPath Price=Number of boardings - Delay penalty day
Germany |typexLine typexLow speed |and alightingsxNo. of train - Line type - Train type
penaltyxDelay penalty stopsxConnection factor Netherlands |- Ton-km - Station type
Price=Basic price Price=Basic pricexStation - High-speed flat surcharge
(train-km)+Basic price typexTrain type - Traffic volume - Total train trip distance
Netherlands . . . .
(ton-km)+High-speed line - Line type - Station type
surcharge Spain |- Service type - Number of passengers
Price=Traffic tariff+ Price per passenger=Total - Time of day
Spain  |Operating tariff+Reserve |train trip distancexStation - Number of seats per train
tariff+Access tariff category - Movement priority - Station importance
Price=Fixed cost+(Price  |Price=Type of usexStation - Line section importance |- Type of use (origin, stop,
per kmxMovement importancexTime of use - Maximum line section destination)
priorityxLine section (pre-set time limit) Belgium speed - Time of use (above pre-set
Belgium |importancexMax line - Environmental impact time limit)
speedxEnvironmental feex - Train weight
Train weightxtime periodx - Time of day
Train path customization) - Train path customization
Price=Variable track Price=Station typexType of - Train type - Station type
UK charge+ Capacity charget+ [usexTime of use - Time of day - Type of use
Fixed access charge UK - Train path type - Time of use
Marine, 2010; Nikolova, 2008; - Use of electricity

http://en.wikipedia.org/wiki/German_railway station_categories
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Table 4. Factors Affecting Track and Station Charges
Track charges Station charges
Comp .
Amo- Low |liance | Train | Ser- Train Envi- Stati- Stati- | Jour- I\Sltoo. (;f :'12:; Over-
Country Path | Train unt of Time | Train | speed | of |depart| vice capa- Train- | ronm- | Access on on | ney |Train ang l;or time
type | type | | Zone speed |penal-| path |/arria-| char- city load |ental- | charge type impo- | dista- | type time | par- | spent
ty |allo-c| val | ges fee rtance| nce .
ated spent | king

Korea O X X X X X X X X X X X X X X X X X X X
France O O O O X X X O X O X X O X X X X X X X
Germany O O O X X O X X X X X X X O O X X O X X
Netherlands O| O] O x x x x x x X o x X O | O X O x X x
Spain (0] X O X X X X X O (0] X X (6] (0] (0] O X (0] O X
Belgium (0] O X (0] (0] X (0] X X O (0] (0] X (0] (0] X X X X o
UK O O X O O X X X O X X X X O O X X X X O
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Table 5. Objectives of Imposing Track Charges
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Objectives
Country . Facility improvement | Train planning & | Congestion& | Incident/Accident | Incentive of environmental
Maintenance cost cost operational cost | Capacity limit penalty benefit
Korea o x X X x x
France o o o (6] X x
Germany (0] (0] (0] (6] X X
Netherlands o x o x x x
Spain x x o O x x
Belgium (0] x (0] (6] x x
UK o o x (¢} x x
Table 6. Objectives of Imposing Station Charges
Country Objectives
Station maintenance cost Train planning and operational cost Over-time spent penalty
Korea x X x
France x X x
Germany O O o
Netherlands o (6} o
Spain (0] (0] o
Belgium (6] (6] O
UK (¢} o o
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* Service charge

+ Train load
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+ Depart/Arrival
+ Traveled distance

+ Time spent parking

+ Over-time stops

+ Compliance of path
s Service capacity
+ Station type
* No. of stops

Congestion & Incident/Accident Environmental
Capacity limit penalty benefit
i P?th type * NO: of ‘ s Environmental cost
* Time zone incidents/accidents ‘
s Train speed s Recovery time * Noise cost
+ Low speed penalty spent

* No. of
deaths/fatalities

Fig. 2. Framework of Track Charges

- Station Charge -
Objectives and corresponding factors

Station maintenance Train planning & Over-time spent
cost Operational cost penalty

s Expected amounts
of stop time

+ Expected amounts
of parking time

s Station type s Train type

+ Station importance | | » Journey distance

* No. of stops

Fig. 3. Framework of Station Charges
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Table 7. Guidance of Track Charge from “Rail Industry Development
Act”

Case Guidance

Project costs are fully Track charge < Total amounts of cost

subsidized spent for maintenance
Track charge < Total amounts of cost
Others spent for maintenance+Total project

costs
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Table 8. First Railway Package

* Provide requirements for train driver licensing
over Europe and a definition of access charge
* Following 3 directives are sub-regulations:
-Directive 2001/12/EC
-Directive 2001/13/EC
-Directive 2001/14/EC

First Railway
Package

A 12 A=HNFirst Railway Package)e] 819 ##H21
Directive 2001/14/ECE 9 2] AVdAMEE tigh Hos
2= H2) 7F8 =93 HekProdan, 2011, p 7 )02 1
A Y82 vt Zrk

- AVAREE AAIS AEeRle] S dis] A<

- Network StatementE APdaeApt Eeg-JA1E S18) 4
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Table 9. First Railway Package—Directive 2001/14/EC

ol et g
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Network Statement (NS)& HE=AA-S- o]g317] $Jall Aol
Hthe BE T 71l AL 2B S HEE AlFs|
el AP EHlstelor sk MRS dah, & T A4Ae]
AFshH thedt ZTHNEA, 2010. p.12):
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Directive 2001/14/EC

reasons:

inefficiencies

* Defined the role of the IM and the framework for infrastructure charges

* This directive made it mandatory to publish a Network Statement (NS), containing information about conditions for
access, available infrastructure, tariff system, and principles and criteria for capacity allocation, including procedures,
requirements, schedule, available services, principles for congested infrastructure and various restrictions

* Article 7 of this directive lays out the allowable principles of the charging systems. The principles include:

- Tariffs must be directly related to the cost that the IM incurs for providing services

- A congestion charge may be included in the tariff

- An environmental charge may be included, provided that other modes are charged at a comparable level

- Costs may be averaged over different types of rail services and times

- Infrastructure maintenance charges may be levied during infrastructure maintenance periods

- A capital cost mark-up may be implemented on projects where markets can bear it

- Discounts cannot discriminate against RUs (e.g. cannot be applied to a specific RU) and are permitted only for two

* For something that is related to savings incurred by the IM, or
* For new services, only during an initial start-up period

- A time-limited environmental compensation may be implemented to benefit RUs for unpaid environmental, accident and
infrastructure costs of competing modes. In a situation of a single RU, such benefits must be passed on to users

- The directive encourages IMs to set up a performance scheme with bonuses for RU efficiencies and penalties for
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Table 10. Comparison of Regulations
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Korea

Europe

Scope

* Primarily costs related to maintenance cost recovery

* Tariffs must be directly related to the cost that the IM incurs
for providing services

* 2 cases:

Limitof charges | ¢ bsidized by public sides

charge

-Track charges must be less than the expenses of
maintenance related costs if project costs are fully

-Otherwise, project cost can be included into the track

* No specified limit on imposing costs, but markets are able to
bear it

* Path type, path capacity, path condition
* Train types and its load
* Time zone, Number of train operations

Factors that * Frequency and magnititude of railway accident

* Congestion

* Environmental impact
* Railway service type
* Time of day

may affect * Service level * Contribution to the efficient rail operation
* How maintenance efficient, Publicity * Inefficient operation
* Amounts of spent for maintenance * Amounts of spent for maintenance
* Construction project costs * Construction project costs
* In case a train is operated for public or noncommercial * Permitted only for two cases:
Discount purposes, the charges can be exempted or discounted -For something that is related to savings incurred by the
infrastructure manager,
-For new services (during an initial start-up period)
Responsibility of | * Not specified . . .
. P vy P * Infrastructure manager is responsible for preparing a Network
infrastructure . .. .
Statement that include all the conditions of infrastructure
manager
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