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STORM
S m a r t  f r e i g h t  T r a n s p O r t a n d  l o g i s t i c s  r e s e a r c h  M e t h o d o l o g i e s  

Objectives

◼ Screen existing trends and 
challenges in freight transport

◼ Elaborate new analysis frameworks
& models to address structural
change in logistics / freight
transport.

◼ Recommendations for research and 
development on new data, 
methods, tools 

Project Consortium

◼ VTT, Technical Research Centre of 
Finland

◼ Fraunhofer, Institute of Systems and 
Innovation Research, Germany

◼ Chalmers University, Department of 
Space, Earth and Environment, Sweden

◼ Czech Technical University in Prague, 
Faculty of Transportation Sciences, 
Czech Republic

◼ ERTICO – ITS, Belgium
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AGENDA

◼ Overall trends

◼ Environment

◼ Digitalisation: System change in logistics

◼ Covid

◼ Ethical and social issues

◼ Knowledge gaps and analysis needs 

◼ Environment

◼ Digitalisation

◼ Digitalisation and decarbonisation

◼ Policy
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S u r v e y :  H o w  i m p o r t a n t  d o  y o u  t h i n k  t h e  f o l l o w i n g  t r e n d s  a n d  
t e c h n o l o g i e s  w i l l  b e c o m e  i n  l o g i s t i c s ?

4

1: not at all 

important 2 3 4 5 6

7: very 

important

Sustainable Logistics / Grey Power Logistics / Green Energy Logistics 0 0 2 0 1 2 8

Digital Work, Robotics & Automation 0 0 1 0 2 6 4

Artificial Intelligence / Big Data Analytics 0 1 1 1 1 3 6

Internet of Things (eg. Smart Containerization, Low-cost 

Sensor Solutions, Next-Generation Wireless)

0 0 2 1 2 3 5

Logistics Marketplaces /  Omni-channel Logistics / Cloud 

Logistics / Supergrid Logistics / Blockchain

0 0 1 2 1 7 2

Self-driving Vehicles / Unmanned Aerial Vehicles 0 0 2 1 3 4 3

Sharing Economy / Servitization 0 0 1 3 3 4 2

Fresh Chain 0 1 3 3 5 0 0

Augmented / Virtual Reality & Digital Twins 0 2 4 0 6 1 0

Batch Size One / 3D Printing 2 0 5 3 2 0 1

Bionic Enhancement 0 2 5 6 0 0 0

Tube Logistics (Hyperloop) 2 6 2 1 1 1 0
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TRENDS – WHAT IS HAPPENING NEXT?

◼ High rate of change in logistics systems are changing much faster than say 10 years ago 

◼ Mode split changing?

◼ Demand - type of goods and size of loads

◼ Supply chains and logistics structures through digitalization and internet based services

◼ Automation impacts - soon it will be possible to move a cargo without a human hand touching it



© Fraunhofer ISI 

Seite 6Seite 6

TRENDS

◼ Reducing environmental impact, especially decarbonisation 

◼ demand from consumers/producers of consumer goods for sustainable products

◼ Digitalisation

◼ System change more important than CO2 pricing in a Digital Kondratiev Wave?

◼ Covid behavioural changes

◼ Mode split changing?

◼ Demand - type of goods and size of loads

◼ New supply chains and logistics structures through digitalization and internet based services
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ENVIRONMENT: CUSTOMERS ARE WILLING TO PAY FOR 
DECARBONISATION

◼ Change in consumer demand

”Sustainability is also something driven by consumers: we have been telling companies to pay attention to 
sustainability, but only now that the consumer is asking for it are companies are considering it. ....it becomes a 
competitive advantage for companies to take care of sustainable logistics”

◼ Poseidon principles for shipping investors

1. Assessment of climate alignment

2. Accountability

3. Enforcement in contracts

4. Transparency – public annual reporting
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REDUCING ENVIRONMENTAL IMPACT,  ESPECIALLY 
DECARBONISATION

◼ Paris accords? Zero carbon logistics by 2050?

◼ What needs to happen by 2030 or 2040?

◼ Complete phase out of fossil fuels in 2040 for ALL vehicles? 

◼ New criteria for investment and operational decisions?

◼ New drive trains and fuels (electric, e-fuels, biofuels), new infrastructure and fuel supply chains

◼ where is all the low carbon energy going to come from? Who says freight will get it?

◼ Demand management? Scenarios of lower growth in freight transport?
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DIGITALISATION AND THE INTERNET: 
SYSTEM CHANGE IN LOGISTICS

◼ New players emerge, logistics business is about software and algorithms, not about trucks and warehouses 

◼ e.g. Ocado is now the biggest retailer in the UK, bigger than Tesco.

◼

◼ Cloud based open markets + blockchain for secure, almost zero transaction cost contracts reduces costs of 
finding logistics suppliers and for logistics providers consolidation loads. Can therefore decentralise logistics 
organisation and optimise for smaller markets. 

◼ breaking down of fixed market structures 

◼ Horizontal as well as vertical collaboration

◼ move to continuously shifting co-operations between individual actors 
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DIGITALISATION AND THE INTERNET: 
SYSTEM CHANGE IN LOGISTICS

◼ Physical internet

◼ Mobile inventory, selling goods that are already in transit over short distances – eliminate 
distribution/warehousing centres?

◼ Networking will lead to more mergers and alliances in logistics, if an alliance can access many different 
organisations’ distribution centres, can consolidate distribution centres and more easily reach more end 
customers.
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COVID CHANGES – LOGISTICS AND BEHAVIOURS

◼ Online retail and home deliveries

◼ Home working will become permanent + boost to online retail

◼ Amazon and supermarkets – more distributed logistics for accelerated home deliveries.

◼ Resilience

◼ Against Covid and climate change

◼ International supply chain sourcing resilience

◼ Slower economic and passenger / freight growth?

◼ Reduction in public passenger transport?

◼ Covid has already had a permanent effect on the global cold supply chains for vaccines, changing judgements on 
investments, as investments for cold vaccine logistics can be used for other things.
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KNOWLEDGE AND ANALYSIS NEEDS
ENVIRONMENT
◼ How to stimulate the transition ecosystem/innovation system to zero carbon

◼ Business case for sustainability 

◼ How to induce modal shift

◼ How to reduce demand or How to get behaviour to change

◼ localising supply chains, how to involve all the stakeholders in these changes

◼ Gamification of social investments

◼ Freight transport planning lower priority than passenger transport planning

◼ in urban mobility plans logistics are often forgotten or overlooked

◼ re-think cities, and involve new approaches and technologies, and include the new trends in the existing city 
infrastructure
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KNOWLEDGE AND ANALYSIS NEEDS
DIGITALISATION AND DECARBONISATION

◼ operating profiles of low C systems

◼ can we assume that operating patterns will be similar in the future as they depend on logistics activities?

◼ Electrification solutions based on logistics (system analysis) not just vehicles.

◼ What are plausible scenarios/roadmaps to decarbonised logistics systems?
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KNOWLEDGE AND ANALYSIS NEEDS
DIGITALIZATION AND DECARBONISATION
◼ What does a digitised, low carbon logistics system look like?

◼ How to change decision criteria, localising supply chains, how to involve all the stakeholders in these changes

◼ How will the physical internet change routing and distribution centre geography to maximise the benefit of 
collaborative networks?

◼ How will digitalisation and e-trading/retail affect the environmental performance of logistics systems?

◼ How do new logistic supply chain and market structures interact with low carbon transport and logistics
technologies and fuels? including last mile delivery, new delivery points...
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MODELLING GAPS

◼ Policy analysis to show how system change can be achieved – beyond marginal optimizing models of innovation

◼ Modellers tend to be behind policy trends – too little critical analysis of growth projections (e.g. air and shipping)

◼ Lack of Meso level analysis, vehicle movements data

◼ Common platforms for logistics services
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MODELLING AND ANALYSIS OF
COMPLEX SYSTEMS IN FREIGHT TRANSPORT

◼ Models for analysing big data

◼ Access for research to big data from IoT and:

◼ GPS vehicle data AIS shipping data

◼ Software and analysis of big data

◼ Use of samples and synthetic data

◼ Developing methods for policy and business strategy assessment for 80% plus reductions in GHG emissions from
freight transport
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KNOWLEDGE AND ANALYSIS NEEDS:
POLICY

◼ What is the role of policy? 

◼ Local, national, EU, global (IMO  for shipping, ICAO for aviation)

◼ How to change decision criteria, localising supply chains, how to involve all the stakeholders in these changes

◼ How to design policies to drastically reduce emissions? How to design policies to change behaviour/decisions 
and possibly reduce demand?

◼ MRV Monitoring, Reporting, Verification

◼ The cooperation between freight operators, cities and other stakeholders needs to be supported 

◼ Possibilities of the green new deal – what is the effect of the green new deal on the physical internet?

◼ New fuels will be more expensive than HFO also in the long run, so need supportive policy to start the transition
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