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Aim:
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Physical Internet and its impact  

on the emission calculation standardization of transport chains  

– are we there yet? 
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PI and its impact on emission calculation standardisation  

• Further optimising logistics 

• Physical Internet – a change of game 

• Emission calculation standardisation  

• PI and its impact 

• Are we there yet 

 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 2 

Source: Rainer Sturm  / pixelio.de  



Further optimising logistics 

- why we need to understand the impact of PI on emissions 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 3 

Source: IPIC and alice 



From material to PI-container 

handling and storage 

Physical Internet – a change of game  

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 4 

Smart networked  

containers 

Multi-segment intermodal  

transport 

Multi-tier conceptual  

framework 

Design products fitting containers 

Materialize objects as 

locally as possible Open Global Supply Web 

Universal interconnectivity 

Modular containers 

Source: alice, Petra Dirscherl  / pixelio.de, wikicommons.org, BlickReflex.de  / pixelio.de, Boris Wettig  / pixelio.de, S. Hofschlaeger  / pixelio.de   

Physical  

Internet 
Capability certicicaions 
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> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 5 

Businesses that measure their emissions  

have the opportunity to make informed decissions  

that lead to improved efficiency and reduced emissions  

 

 
(source: LEARN 2017) 



Emission calculation standardisation 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 6 

Emission Transportation 

Standard 
Scope  

14064 

methodology for the calculation and declaration of energy 

consumption and GHG emissions of transport services, freight 

and passengers 

ISO/TS 14067 methodology for the calculation of carbon footprint of products 

GHG ProtoScope 3 

methodology for the assessment the impact of emissions of 

companies entire value chains; no explicit focus on 

transportation  

EN 16258 

methodology for the calculation and declaration of energy 

consumption and  greenhouse gas emissions of transport 

services 

GLEC  Framework 
framework combining existing standards and methodologies to 

calculate logistics emissions 



The challenges of emission calculation standardisation 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 7 

Source: own and GLEC Framework 



Current gaps 

• inclusion of black carbon  

• refining modal default factors 

• improved accounting of scope 3 emissions 

• accuracy of emissions estimates 

• challenges in data collection by SMEs 

• transshipment center methodology 

• default dataset of transshipment center  

• Further research into weight of contents  

• allocation between passengers and freight in shared transport 

• accounting for leakage of gaseous fuels and refrigerants 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 8 

Source: IWA 16:2015 (draft) 



PI and its impact 

Level of operations of transport chain element 

 

 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 9 

Source: own 



PI and its impact 

Level of network including company level 

 

• shift of decision maker 

• routing decisions taken at each node 

• ad-hoc choices 

• requirement for ex-ante calculation at each node 

 

 

• track-and-trace of emissions easier 

 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 10 

Source: own and Montreuil, Ballot, Fonate 



PI and its impact 

Level of cargo 

 

• shippers define  

• final destination 

• requested time of arrival,  

monetary budget and  

• emission budget 

 

• ex-ante estimations at every node  

• for node-to-node leg and 

• impact of decision on overall routeing 

 

 

 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 11 

Source: Rainer Sturm  / pixelio.de  



Challenges toward emission calculation of PI 

• ex-ante calculation of emission in ad-hoc network  

as basis for identification of overall lowest emission transport choice 

 

 

• optimisation of transport networks require  

• steering of usage of network and  

• providers’ decision processes 

 

 

• linking information of a shipment  

• to information on the transport device is was carried with  

• on every leg of its journey 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 12 

Source: Montreuil, Ballot, Fonate 



Are we there yet 

- what needs to be done to estimate the PI‘s impact 

Development needs regarding emission standardisation efforts 

• inclusion of empty containers and their routing within PI 

• identification of categories of goods suitable for the PI,  

including volume and routing 

 

Development needs regarding PI development  

need to establishing impact of PI on sustainability including  

• environmental 

• economic  

• social aspects 

 

Development needs beyond PI and emission standardisation efforts 

need to discuss and consider paradigm shift in economics and business 

> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 13 

Source: alice 



Dr.-Ing. Verena Ch. Ehrler 
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> PI and emission standardisation > Dr. V. Ch. Ehrler  •  IPIC 2017 Graz DLR.de  •  Chart 14 

Source: Rainer Sturm  / pixelio.de  

Physical Internet and its impact  

on the emission calculation standardization of transport chains 

- we are not there yet  
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