
Dipl.-Ing. (FH) Andreas Romstorfer, MA
Dipl.-Ing. Dr. rer. nat. Heinz Dörr

Dipl.-Ing. Viktoria Marsch



ACCIA – Air Cargo R&D-
Capabilities In Austria

� R&D service for the Austrian Ministry for Transport, Innovation 
and Technology (BMVIT)

� -� -

� air cargo traffic will be doubled by 2030

� continuous coordination of main carriage, pre-carriage 
and on-carriage
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Air Cargo Transport Chains
� Air cargo transport chains are characterised by various actors, a 

highly competitive market and logistical quality requirements

� Maximum limit for a consignment is the mass or volume 
transport capacity of an aircraft type

� Global hubs and regional airports 



Airports seen as Locations with 
Potential
� Hinterland potential

� Destination potential

� Location potential� Location potential

� Factors are to be 
understood as a 
gateway to the world 
especially for 
regional economies

� Air cargo is not just 
seen as an Austrian 
phenomenon -> it is 
happening globally

Air Cargo Center Luxembourg as an intermodal interface between landside and 
airside (Source:  LuxairCARGO)



Actors and Functions of an Actor
� Actors involved play roles in different ranges of services

� Function at an interface is not always unambiguous

� Introducing the term “Functions of an Actor”



Interfaces as a Guideline in the 
Process Chain
� Transport geographical view

� View of responsibility

View of single sequences

Aircraft-specific ULD
construction in ground 
handling (with kind 
permission of 
LuxairCARGO)

� View of single sequences

� Informational (data flows of 
organisational relevance)

� Infrastructural (performance 
features of the available transport 
infrastructure)

� Processual (necessary operating 
processes based on the consignment 
structure and the security regulations)

LuxairCARGO)



Interface
Navigator

� Degree of 
indispensability (absolute, 
absolute-variable, optional, optional-absolute-variable, optional, optional-
variable)

� Action-related sequences 
(sequence consignor, sequence source 
airport, ...)

� Process areas (inbound, 
location, outbound, transport)

� Left out or repeating 
sequences

� Transport modality 
(aircraft, RFS, lorry, transport 
modality consignment, possible ULD
service)



RTI Potentials in Intervention 
Points and Fields of Application
� Fields of application

� Personalisation (all services 

provided by human resources in the 
airfreight transport chain)

� Automation (conversion to 

automated processes for the support, 
facilitation and precision of processes)

� Decarbonisation (all measures airfreight transport chain)

� Formalisation (all activities that 

are used to define tasks and structures or 
configure processes)

� Decarbonisation (all measures 

and conversions to encourage post-
fossility)

� Intervention Points 
(depending on locations)

� Digitisation
(networking of 
objects along the air 
cargo transport 
chain by using 
information and 
communication 
technology)



Air Cargo Transport Chains
� High-score summary

� RTI-potential

� Degree of Consistency

� Closer consideration necessary for finding out significance� Closer consideration necessary for finding out significance



Link to the Physical Internet
� The Physical Internet is an open, global logistics system based 

on physical, digital and operational interconnectivity ensured by 
modularisation, interfaces and protocols (Montreuil, 2012).

� The Physical Internet should optimise the entire transport chain, 
not just certain segments.not just certain segments.

� The developed interface-navigator can be seen as a guideline to 
serve as a basis for implementing the Physical Internet along the 
air cargo transport chain.

� The air cargo transport chain could become prototypical for a 
gradual realisation of the Physical Internet, not least because of 
the strict safety and security regulations in aviation business.



Summary & Conclusion
� Central research task has been to present the complexities 

of air cargo transport chains
� Interfaces important basis for implementing the Physical 

Internet
� Interfaces have to be served by the actors involved � Interfaces have to be served by the actors involved 
� Functions of an actor were able to be assigned to each 

interface
� Interface navigator
� Fields of application and intervention points
� Developed interface-navigator, fields of application and 

intervention points can be seen as a guideline to serve  a 
basis for implementing the Physical Internet along the 
complex air cargo transport chain
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Plan

• Freight transport service procurement problem

• Existing mechanisms

• Will Physical Internet change the game?

• Questions & Discussion
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Freight transport service procurement problem

 Transport service market

Terms In freight transport market

Product Transport service (Transport something from point A to B)

Buyer Shipper

Seller Carrier

Intermediary LSP, forwarder

Market Marketplaces, online platforms

Mechanism The way (rules, process…) whereby shippers buy service
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Shipper Carrier

Transport service
& price

Monetary Shipper
Carrier

Transport service

Monetary 

Intermediary

Monetary 

Price Price’

Two Examples
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Freight transport service procurement problem

 Importance of procurement mechanism

(Xu, 2014) “Truthful, efficient auctions for transportation 

procurement”. Ph.D. Thesis, The University of Hong Kong 

Our interest
find out the effective and efficient mechanisms in favour of Physical Internet

Procurement Mechanism will affect
• Trade quantity
• Interest of seller&buyer
• Efficiency and effectiveness of market

 Social welfare
 Environmental impact
 Stability of the market

Motivation to PI ??
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Existing mechanisms: Results and Observation

 Literature-based survey
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64 articles studying freight transport procurement mechanism problem
(Published from 1997 to 2016, in major journals in SCM)
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Existing mechanisms: Results and Observation

 Three major trade mechanisms studied

Ex. SNCF’s Catalogue

• Catalogue: ex. SNCF

- carriers post offers with fixed price

- shippers select the best options from the market
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• Post and search (negotiation): ex. www.clickandtruck.com, www.getloaded.com

- carriers post offers, and shippers post requests (with proposed price or not)

- trade is realised after one-on-one negotiations (but not always)

- mostly through an intermediary (online platforms, forwarders)  pricing

Shipper

Carriers

Catalogue with price

Shippers CarriersIntermediary

Requests

Price’Price

offers

http://www.clickandtruck.com/
http://www.getloaded.com/
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Existing mechanisms: Results and Observation

 Three major trade mechanisms studied

• Auction:

• Reverse auction: ex RFQ (request for quotation), www.uship.com,

- shippers post requests

- carriers are invited into a bidding process for the requests

• Double auction: ex. www.priceline.com (not for freight transport)

- shippers post requests with price

- carriers are invited into a bidding process for the requests
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Intermediary
(not necessary)

Requests

bid

Shipper

Carriers
bid

Shippers CarriersIntermediary

Requests with price Offers with price

http://www.uship.com/
http://www.priceline.com/
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Existing mechanisms: Results and Observation

 Literature vs Applications in Practice

Number and percentage of mechanisms studied in literature and in practice 
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Literature surveyed in our study Applications surveyed based on 208 e-marketplaces
for road transport in the US
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(Collignon, 2016) ”Exploratory and Empirical Analysis of E-Marketplaces for 

Truck Transportation Services Procurement”, Ph.D. Thesis, Virginia Tech

Observations

- Gap of theory/practice

- Post and search 
- Mixed mechanisms

ex. Auction+catalogue
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Existing mechanisms: Results and Observation

 Literature vs Applications in Practice

Mechanisms comparison
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Carrier Shipper Intermediary
Global

efficiency
Implementation

Catalogue ++ ++ + ++ +++

Post and 
Search

+++ +++ ++ + +++

Reverse
auction

+ +++ + ++ ++

Double
auction

++ ++ +++ +++ +

* Performance could be different according to market (size, supply vs demands, etc.)
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Existing mechanisms: Results and Observation

 Literature vs Applications in Practice

Other key results from the literature
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• Type of procurement

 Spot market (One shot): 30% of the papers

 Contracts: 70% of the papers

• Transport mode

 Road: 88% of the papers

 Railway: 2% = 1 paper

 Maritime: 2% = 1 paper

 Multimodal: 8% = 4 papers

• Interest

 To individual (shipper/carrier): 50%

 To market (efficiency, stability…): 50%

Observations

- Auction mainly studied in spot markets

- Lack of study for multi-modality

- Lack of study investigating social interest 
(congestion, emissions, etc.)
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Will Physical Internet change the game?

 PI-hubs being spot markets?

Physical Internet

• Interconnecting logistics networks via PI-hubs

• Allowing request reallocation at PI-hubs: transhipment

• Being in favour of multimodal transport

• Relying on freight routing

• Many to many open market (hubs)

(Montreuil 2011, Ballot et al. 2014)

Questions raised by PI with regard to service procurement mechanisms

• Who do the pricing? carrier, intermediary, or shipper?

• How to manage interests from individual, market, and society (emissions…)?

• Procurement at different transport level: national, international, intercontinental

• Mechanisms in favour of multi-modal transport

• Mechanisms for many-to-many open system, considering service, cost, and time

• Mechanisms considering collaboration between shippers, between carriers, between indemediaries
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Conclusion
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Research Purpose
Find out or develop the effective and efficient mechanisms in favour of Physical Internet

Methodology
Survey of the existing theories and practices
Qualitative study: Apply, or develop mechanisms for PI 

Mechanism design theory
Quantitative study: Simulate the outcome and impact 

multi-agent simulation models, optimisation models

Expecting impacts
A guideline of procurement mechanisms
Innovative business models for the intermediaries in PI
Collaborative procurement, or routing protocols and standards in PI
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Dilemma in logistics…
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From LinkedIn
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