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WITH FLEXIBLE PLANS

MAINTENANCE TAILORED FOR YOUR NEEDS.
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Forestry industry is important

= Creats value equal to 2,5% of Sweden’s GDP

Skogsbrukets transporter 2020 'i‘

= Is distributed over the country |

= Accounts for around 20% of heavy road freight
transport and 20% of rail freight
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Focus on transport - dramatic changes g
are going on
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The system get more and more o
connected...

Transport buyers

her sectors.... J - Transportation - { Other sectors....




Three-layer model of the freight transport system

Supply chain layer

Market for transportation service

Transportation layer

Traffic market: use of transport infra.

Infrastructure layer

Proposed by Wandel et al. (1992) and developed by Browne et al. (2022)
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Conceptual multi-layer model

Supply Chain Layer
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Market for Transportation Service

/

Transportation Layer

Traffic Market:
Use of Transport Infra.

~
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Infrastructure Layer

2023-06-14

! Passenger-Freigh
: Location of living
|

Py il ~

“ 1| E-commerce growth |
Share of total retail 11
~_ \  Onlineshopping 1

Circularity and sharing
economy Work location

Behavior aspects

Demand
for materials and goods

Supply Chain Structure
Location of supply chain nodes (such as industry,
warehouses)

Structural decisions and behavior
Level of technological development in each node
(3D printing, autemation, blockchain)
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Supply Chain Operation

Material handling operations
Operational planning
Adaptation to transport decisions
After sales activities

Freight demand
_——| Freight transport demand (tkm)

Logistics generalized cost
/’ Monetary and time costs
¥
Transport Market Operation J
Mode choice
Vehicle choice
Shipment size/frequencies
Utilization of truck (fill rate)
Supply/demand matching

N

Transport Market Structure
Logistics flexibility
Investment in business development
Openness of transport networks
Matching platforms
Using consolidation centers
Service quality level

e

Transport Services Structure

ransport Services Operation
Freight TKM (Tonne-km)

Freight VKT (Vehicle-km)
Freight vehicle fleet size and share (# of
wvehicles per type)

Fuel consumption
Emission
Demand for infrastructure capacity

k Traffic cost
Fuel cost
Cost of using vehicle and infrastructure ﬁ
f_ Maintenance cost (vehicle and infra.) v |

Traffic Market Structure

Utilization of infrastructure
Traffic flexibility
Investment in expanding the infra
Artractiveness of using new technologies
Service quality level

Vehicle ownership
Truck type choice (weight, fuel type, etc))
Business models of freight companies
Location of delivery points & trucks
Terminal handling processes

Traffic Market Operation
Route choice
Mode split
Congestion
Supply/demand matching
Transport planning (e.g. charge planning)
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Z. Raoofi, M Huge-Brodin, A Pernestal (2023) Investigation of system-level impacts of electrification on the road freight transport

system: a System Dynamics approach. NOFOMA Confernce, Helsinki, Finland, June 2023.



Systems Engineering needed on several
levels

Which technology to bet for?
How to arrange energy / charging infrastructure?
How to design a fleet of vehicles?

How to design the best vehicles?
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Wishlist
% * Engineering on different levels
| f m « Combine different perspectives

Anna.pernestal@skogforsk.se



	Slide 1: Industry needs for SE
	Slide 2
	Slide 3: Forestry industry is important
	Slide 4
	Slide 5
	Slide 6: Focus on transport - dramatic changes are going on
	Slide 7: The system get more and more connected…
	Slide 8: Three-layer model of the freight transport system
	Slide 9: Conceptual multi-layer model
	Slide 10: Systems Engineering needed on several levels
	Slide 11: Wishlist

