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Background of the GLI:X Project
• Project commissioned by the German Federal 

Ministry for Environment, Nature Conservation 
and Nuclear Safety 

Project Aims: 
• Evaluate challenges and goals of stakeholders 

in sustainable urban logistics
• Assess different approaches to smart and 

sustainable urban logistic solutions 
• Develop a system of indicators to enable 

quantification of target attainment 

German Team: 
• nexus Institute for Cooperation Management 

and Interdisciplinary Research 
• GESI System Innovation 
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Prolegomena on freight

1.Containers cannot vote
 Freight transport underrepresented in political/public
decision making

2. Containers cannot walk (and climb)
 need to be carried last meters

3. Containers cannot talk
 Need to be accompanied all the time
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Trends and Drivers



Carbon Footprint transport



The rise of ECommerce



The rise of ECommerce

Source: bevh



Does Ecommerce reduce GHG emissions?

…but it depends on…
Shopping Trip
• How many items bought
• Mode of transport
• Distance to shop
• Mode of transport

Home Delivery
• First delivery attempt successful
• Load of van 
• (also: rural delivery 5 times more

CO2 than urban)
• Distance to shop
• Real substitution

It seems so…
• Warehouses generally use less energy per square meter 

than retail stores, up to 16 times less in the case of 
manually operated warehouses. (Lovins 2001)

• collection of a book (or other small non-food item) from 
a shop by car in the UK can generate, on average, 24 
times more CO2 than a van delivery to the home. 
Shopping by bus can be 7 times more CO2-intensive 
versus home delivery with a van. (Edwards , McKinnon 
2009)

Last Mile transport
mode

% last mile CO2
emissions

Shopping trip by car 87%

Shopping trip by bus 75%

Delivery by van 30%



Technologies



Hyperloop

https://en.wikipedia.org/wiki/Hyperloop#/media/File:Hyperloop_all_cutaway.png

POD II from WARR TU-München, winner competition
2018

https://www.wired.com/story/virgin-hyperloop-one-engineering/

https://skift.com/2018/04/10/the-high-speed-future-of-the-hyperloop-and



3D Printer

SLM

RepRep

Envision Tec

BigRep

• Decentralized production
• Transport material + send forms digitally
• Decouple transport of material 
• from cocncrte need in time



Electric Vehicles

Source: Deutsche Post



E- (cargo) bikes, 

Source: conebi



Smaller (autonomous) vehicles
Developments
• Mobile computing
• + Ubiquitous internet
• + (cheaper) batteries
• + (cheaper) electric motors
• + AI steering
• + AI navigation

 No driver needed
 Smaller sizes economical



IOT 

• Ubiquitous internet
• Miniature mobile sensors, 
• Miniature internet connected devices
• Continous tracking
Easier intermodal routing



Urban Logistics 2030 

Source: Kunze 2016



Transport Systems



Transport Systems

Long Haul Medium haul Short haul

until 1850

~1850

from 1950



Walking Rail Road (Truck)

Vehicle – Train Truck

Track Infrastructure Trails Rail network Road network

Energy Infrastructure Food Electric Grid Fuel Distribution 

Other Train Station

Flexibility High Low High

Speed Very low High Medium

Load Very low High medium

Cost Infrastructure Very low High High

Cost Vehicles none high Medium



Investment in Infrastructure

Total Value German Transport Infrastructure: 773 billion EUR

Streets
and Bridges

Rail, 
local rail Hubs Waterways Subways, 

Trams
Pipelines

• High Investment costs
• Long investment cycles
• Follow-up maintenance
•  strong path dependency

Source: destatis



GHG Emissions Infrastructure

Source: EU Transport GTG 2012
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Africa



Street lengths
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Source: Malaria Atlas Project



Solar Power in Africa



Motorcycle Market Africa

Tansania Kenia
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Off-Grid Solutions

Source: IRENA Photo: mobisol



Offroad E-Cargo-Bikes?

source: anywhere.berlin



Walking Rail Road (Truck) ?

Vehicle – Train Truck eCargo Bike/UAV

Track Infrastructure Trails Rail network Road network Trails

Energy Infrastructure Food Electric Grid Fuel Distribution Off-Grid PV

Other Train Station

Flexibility High Low High High

Speed Very low High Medium Low

Load Very low High medium Low

Cost Infrastructure Very low High High Very low

Cost Vehicles none high Medium Low



Transport Systems

Long Haul Medium haul Short haul

E
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Forget Roads!
Chance for a new freight
transport paradigm/system?

Autonomous Last Mile 
New Urban Logistics
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