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WHY DO WE NEED 

THE PHYSICAL INTERNET?



•Michelangelo Lesson
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Transportation 
industry 
becomes The 
biggest CO2 
contributor In 
The United 
States



OECD PROJECTIONS (ITF 2017)
Total Freight Transport 



Risk of crossing climatic, geophysical and ecological tipping points as average global temperatureincreases

Source: Schellnhuber et al, 2016

UNFCC   COP  21 Conference on ClimateChange

December 2015

International agreement to keep average global temperature ‘well below’ 2oC above pre-

industrial times and ‘endeavor to limit’ it to1.5oC – but already 1oC above 1850 temperature

WAIS West Antarctic IceSheet  

EAIS East Antarctic IceSheet



Logistics emissions on the rise but 

must come down

UNFCC  COP 21 Conference on Climate Change 
December 2015

Bottom-up rather top-down approach to securing country commitments
Intended Nationally Determined Contributions (INDCs)



•Expectation

•
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Source: 
Centre for 
sustainable 

transportation
Canada 

• Exponential growth of flows

• Shipment median weight divided by 4,5
from 160 kg in 1988 to 30 kg in 2004
(Source : IFSTTAR 2013)

• At no cost illusion for the consumers

How to take advantage of economy of scale when each shipment are going smaller?

How to mitigate the environmental effects? Decoupling / economic activity? 

How to cope with the demand and without a new physical infrastructure?

CHALLENGE 1
GROWTH AND FRAGMENTATION OF TRANSPORT



Transport inefficiency is a €160 Billions loss and 1.3% of EU27 CO2 footprint!!!
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10 YEARS: ZERO IMPROVEMENT ON LOAD FACTORS

CHALLENGE 2
ASSET UTILIZATION

Source : Frans Cruijssen - CO3 Project



100 % Full

But only 25% of weight limit

60%  Full

But at 100% weight limit 

CHALLENGE 2
ASSET UTILIZATION



Savannah 
Port, USA.

Difficult
expansion?

(South Carolina)

CHALLENGE 2
Infrastructure UTILIZATION



CO2 emitted by supermarket shopping

Consumer trip (transport between home
& store)

Packaging (store - shopping bag)

Retailer operations (store/ DC /transport)

Manufacturer operations (DC/ transport)

Source: LCA study, P. van Loon, J. Dewaele, L. Deketele - Heriot-Watt University / P&G 
30 items/shopping basket  - UK B&M supermarket - typical (average) travel behavior (distance, transport mode)

CHALLENGE 4
THE LAST MILE - BUT NOT THE LEAST



CHALLENGE 5
WASTE IN THE SUPPLY CHAIN

Source : Tesco Annual Report



Whilst logistics is the backbone sustaining our life, global logistics are inefficient and unsustainable

CONCLUSION 
BIG AND UNSUSTAINABLE SUPPLY CHAINS

- Fast & reliable multimodal transport 
remains an aspiration

- Networks are neither secure nor robust
- Innovation is constrained

Poorly used 
storage facilities

25% wastage 
of retail produce
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A NEW PARADIGM - THE PHYSICAL INTERNET



VIDEO



Easy to handle, transport,
store, interlock, load, 
construct, dismantle 

& decompose

Smart tag enabled
+ sensors 

Standard sizes & dimensions
Unit loads along entire supply chain

Common communication, 
planning & monitoring 

Optimised space Open networks & 
pooled resources 

Less network
complexity

Modular box
system

Interconnected comms
Modular logistics units 
New handling & storage 
technologies
Co-operative logistics 
networks

Modular dimensions from 
cargo container size to tiny
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Potential PI
savings:

15%   freight km
60% CO2

15%   efficiency 
35%   loading 

Save CO2

New modular load unit concept Smoother interfaces along the supply chain

– create a more efficient, sustainable supply chain by using new modular load units & smoother supply chain interfaces 

V
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Smooth interfaces along the supply chain
- Within inter plant operations
- During trans-shipment

THE PHYSICAL INTERNET BUILDING BLOCKS



Montreuil, B., Meller, R. D. and Ballot, E. (2010). Towards a 
Physical Internet : the impact on logistics facilities and 

material handling systems design and innovation. In: AL., 

K. G. E. (ed.) Progress in Material Handling Research. 

Material Handling Industry of America 

MODULARIZATION - THE EXPECTED IMPACT



MODULARIZATION - THE EXPECTED IMPACT

Cost evolution
Source The 

Box, HAROPA 
& JB Hunt



COLLABORATION & BUNDLING - THE EXPECTED IMPACT

Cost evolution
Source The 

Box, HAROPA 
& JB Hunt

Interconnection of logistics services potential :
- 15% in distance
+35% in vehicle fill rate
up to -60% CO2 (modal-shift)

Source : Eric Ballot - Mines Paris Tech



•2050 Freight Transport Scenarii
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WHAT HAS BEEN DONE ON
THE PHYSICAL INTERNET?



ALICE VISION is to realize PI by 
2030 to pave the way to Zero 

Emissions by 2050 

PI



>15% less Cost

Save > 2M Tons CO2

Vehicle Cube Fill improvement

55% → 85%
by heavy & light mixing

Show Industry 

Leadership

Optimize Warehouse

Productivity

1. HORIZONTAL COLLABORATION 



“Cube-Fill” Concept



But it’s not really easy…



Modular dimensions from cargo containers down to tiny sizes

Easy to handle, store, transport, interlock, load, unload, 
construct, dismantle, compose and decompose

Smart tag enabled, with sensors 

D
e
co
m
p
o
si

o
n
	

C
o
m
p
o
si

o
n
	

2. MODULUSHCA - NEW MODULAR CONCEPT
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Synchromodality : skus & tradelanes segmentation...

Tradelane Lead Time Segmentation SKU Segmentation

Urgent

Normal 
Demand

MOQ 
Optimization

Urgent

Normal 
Demand

Express Slow
Normal Lead 

Time

Normal Lead TimeExpress

3. CLUSTERS 2.0 SYNCHROMODALUTY



SYNCHROMODALITY

THE ALPHA ALPHA CASE

ZARAGOZA REGION
THE BEST 

ALPHA ALPHA GRASS

THE NETHERLANDS
THE BEST 

MILK COWS



SYNCHROMODALITY

HOW DO WE GET THE GRASS TO THE COWS?

ALPHA ALPHA GRASS LOAD

REGULAR LOAD

ALPHA ALPHA LOADS
ARE NOT URGENT

AND USED
AS A FILLER



Is this the best 
you can do?



Sergio Barbarino
Barbarino.s@pg.com


