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“Het verder verbeteren van de internationale trein als aantrekkelijk alternatief voor

de luchtvaart, op een onderdeel van een reis die bestaat uit meerdere delen”

– Actieagenda

Passengers often choose to take a connecting 

flight rather than a train when transferring 

through a multimodal hub

FACILITATING MODAL SHIFT IN 
SHORT-HAUL FLIGHTS
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Provide insight to Actieagenda Trein en Luchvaart stakeholders, regarding one of

the action points, by suggesting improvements to how checked-in baggage is handled.
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ACTIEAGENDA TREIN EN LUCHVAART

IenW, Schiphol Group, KLM, NS, and ProRail

provided information on their interest and

context of their operations around international

train travel.

The agenda includes measures which the

stakeholders are committed to.
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CONCLUSIONS

1. There are several possibilities for Frequency increase, comfort increase, and travel time

decrease that can make trains more attractive for OD travellers.

2. Air-Rail service is a success between AMS and Brussels and can be expanded upon in the short

term on the AMS-Brussels-Paris corridor.

3. Limited capacity growth on the exciting track is possible with frequency and speed increases.

4. Substantial investments are needed for additional infrastructure and rolling stock. Research

into long-term investments and multi-year agreements is needed to determine the actual size of

these investments.

5. Direct trains to AMS are an operational prerequisite for an Air-Rail product for

transfer passengers. An integral solution for the handling of checked-in baggage is

crucial for a further increase in Air-Rail passengers.

6. Legal frameworks for consumer protection need to be set up for Air-Rail tickets.

7. Parties have different stakes regarding OD and transfer passengers.

8. There is a lot of potential in integrating the systems for booking and travel information.

However, IT integration is complex due to the number of parties involved.
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SOLUTION SPACE EVALUATIONANALYSIS

Our research started with an analysis, followed by the exploration of the solution space and 

finished with an evaluation.
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SOLUTION SPACE EVALUATIONANALYSIS

• Stakeholder interest

• Historical case studies

• Passenger journey

Our research started with an analysis, followed by the exploration of the solution space and 

finished with an evaluation.
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▪ Improving how checked-in baggage is handled in an Air-Rail journey is complicated whereas, services such as an

integrated ticketing system and guaranteed transfers are easier to implement.

▪ Direct trains are not an operational pre-requisite for Air-Rail product, but help improve the attractiveness to

passengers.

▪ Air-Rail journeys have a higher perceived travel time since security and check-in are happening while

transferring, instead of before the departure of the first flight.

▪ A baggage handling solution could reduce the perceived travel time of an Air-Rail journey, by eliminating a step

during transfer, given that the baggage is dissociated before boarding the train.

▪ The Air-Rail service offered needs to be of a high quality to prevent passengers from taking an Air-Air transfer

through another hub.

▪ Several Passenger problems related to baggage can be solved even without dissociating them from each other.

▪ The reduction in emission created by replacing flights with trains is nullified if the freed-up slots at the airport

are assigned to other flights
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SOLUTION SPACE EVALUATIONANALYSIS

• Developing morphological 

chart

• Filtering alternatives to be 

evaluated

Our research started with an analysis, followed by the exploration of the solution space and 

finished with an evaluation.
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A morphological chart is a method to generate solutions in a systematic manner.

FUNCTIONS MEANS

Drop-off

Drop-off point home
(nearby) service 

point
train station train platform train carriage

Airport train 

station

Airport check-in 

counter

Drop-off mechanism
by passenger (self 

service)
by operator

Transfer Transferring point train station airport terminal
cargo airport 

terminal

distribution 

centre

Pick-up Pick-up point airport train station
(nearby) service 

point
accommodation

(Mandatory)

Activities

Tagging
before drop-off 

point
at drop-off point

Checking size/weight 

requirements

before drop-off 

point
at drop-off point

at transferring 

point

Security check at drop-off point
at transferring 

point

Sorting
At transferring 

point

1st leg

Transport medium van passenger train cargo train
passenger 

airplane
cargo airplane

(un)loading mechanism by passenger by operator automatic

Storage Location with passenger
dedicated 

compartment

Storage medium trolley container ULD
The transport 

medium

2nd leg Transport medium cargo airplane
passenger 

airplane
ship



In order to have a design space, means were identified for the different functions the system must fulfil.

Solution alternatives can be generated by setting different combinations of means.

• Dedicated baggage compartment

• Train re-designed for baggage

• Airport train station

• Door-to-Door Delivery

• Satellite airport terminal

Example. Dedicated baggage compartment

FUNCTIONS MEANS

Drop-off

Drop-off point home
(nearby) 

service point
train station train platform train carriage

Airport train 

station

Airport check-

in counter

Drop-off mechanism
by passenger 

(self service)
by operator

Transfer Transferring point train station
airport 

terminal

cargo airport 

terminal

distribution 

centre

Pick-up Pick-up point airport train station
(nearby) service 

point
accommodation

(Mandator

y)

Activities

Tagging
before drop-off 

point

at drop-off 

point

Checking 

size/weight 

requirements

before drop-off 

point

at drop-off 

point

at transferring 

point

Security check
at drop-off 

point

at transferring 

point

Sorting
At transferring 

point

1st leg

Transport medium van passenger train cargo train
passenger 

airplane
cargo airplane

(un)loading 

mechanism
by passenger by operator automatic

Storage Location with passenger
dedicated 

compartment

Storage medium trolley container ULD
The transport 

medium

2nd leg Transport medium cargo airplane
passenger 

airplane
ship



• Passengers will hand in their baggage at the train platform

• An operator will (un)load the bags onto a trolley

• The trolleys will travel in a dedicated carriage part of the passenger train

• Once the train arrives at the airport, the bags are taken out and returned to the passengers

• Check-in and drop-off happens at the airport as usual



• After boarding the train, passengers store their checked-in baggage 

under their seat

• Space for the bags was created by raising the seats

• Every seat has its own dedicated space

• Carry-on luggage can be stored in overhead bins



• Check-in kiosks are present at the departing train station to tag the bags 

• Baggage is dropped-off into trolley at the departing train platform

• The trolley is transported in the train along with the passengers, in a dedicated compartment

• An operator transfers the trolley from the airport train platform to the drop-off counter using the elevator 

• The Air-Rail passengers go through a priority line for the security check



• Passenger books the baggage pick-up service from home along with the Air-Rail ticket

• Check in, pick-up slot confirmation and customs declaration are done by the passenger prior to pick-up

• The baggage is transported using the already existing courier delivery services

• The baggage is delivered to the passenger’s address at the destination, in the chosen time window



• Passengers travel by high-speed train to Amsterdam Zuid, where they can check-in and drop off their bag

• The passenger travels from Amsterdam Zuid to Schiphol in an express train

• The baggage is loaded onto a trolley and transported in a dedicated compartment in the express train

• An operator transfers the trolley from the airport train platform to the drop-off counter using the elevator 
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SOLUTION SPACE EVALUATIONANALYSIS

• Create evaluation criteria

based on stakeholder

interests

• Score selected alternatives

with regards to the criteria

• Alternatives are evaluated on

their implementation by 2035

• Create an overview for to

present the results

Our research started with an analysis, followed by the exploration of the solution space and 

finished with an evaluation.
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Four projections were made for the expected change of the system by 2035.

“Zuidasdok” realised
NS, Thalys, Eurostar and 

DB rolling stock at the 

end of its life is replaced

“Multimodale knoop
Schiphol” realised

New trains have step free 

access and wider doors
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The evaluation criteria are divided into 6 categories.

Passenger 

comfort

Financial 

implications
Sustainability Operations

Economic dev. 

and connectivity

Reliability and 

safety

Passenger stress-

levels throughout the 

journey

Cost of service Net-carbon emissions
Personnel 

requirements

Impact to high-speed 

train OD passengers
Damage to baggage

Similarity to Air-Air 

journey

Dedicated area 

requirements

Impact on 

environmental 

pollution

Transportation 

requirements

Ability to standardize 

across locations

Safety of people 

involved

Ease of transferring 

from train to plane

Resilience to 

fluctuating demand
Operational lifecycle

Stopping time at the 

train station

Reliability of baggage 

arrival

Investment cost
Impact on Schiphol’s 

handling capacity

Vulnerability to 

malicious acts

Air-Rail / Rail-Air 

Symmetry
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By assigning weights to the criteria in the scorecard a preferred solution can be identified.
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▪ The preferred solutions should improve travel experiences for both OD train passengers and passengers

traveling from major Dutch train stations. A clear justification should be made to passengers as to why

international train travels get a different treatment than local train travelers.

▪ The existing stalemate, caused by stakeholders waiting on each other to take the first step, needs to be

solved.

▪ All stakeholders need to come together and write down a strategic goal for baggage handling where each

party can work towards.



Thank you!


