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https://web.facebook.com/fm91trafficpro?__cft__[0]=AZaNnswfAomLCXMDfKS89Uke9LoWfK9xaWFW8gJvRHpJmnd3Tdd7trDS2rYHjyqz50Z6vDOEytgsfVQb9tl9Dus8M58Jk0bHM7LUsHhTAfMBHJLyNtrssjo08zMWV29MfZugaEFD5fjTgrOGylTAs-wp_tquxOo6RLmaucOia5TvlA&__tn__=-UC%2CP-R

Key Challenges in Thailand

Operational Infrastructure Regulatory and Environmental
challenges challenges economic challenges

e Small-scale plantations - e Forest roads often unpaved, Chaue nges e Trucks emit a large share of CO;
inconsistent log sizes, higher damage during rainy season : : -
loading/unload%ng time ° delayftranspc%rt ’ * Weightrestrictions vary by vehicle . thde tlmber. valye c?aln.

e Non-optimized routing: Rural e Limited rail integration ’(cjyrl)es; strict checkpoints cause ) :Rnoca;eae;p;a:;ﬁcr)\glir;i irz:ae;;f.
roads - detours, seasonal road (Thailand’s rail freight: only ~2% ? ays. , ,
closures. of national freight). * Highfuel prices impact haulage

e Empty backhauls: Trucks return COSts. S
without cargo after delivering * Transporters are mostly SMEs >

logs. (in some cases) limited access to tech investment.




Impacts of Inefficiency

Higher cost per ton-km - H. h Supply SUp(g)lyfhalnldelij -
mills and exporters lose 19 ?I‘ chain Proguction SIowaowns
margin. COS delays

Higher emissions - . Reduced Reduced competitiveness
hurts sustainability ngher combeti- against global suppliers.
certification efforts emission P

(FSC, PEFC). tiveness




Solutions

Operational
improvement

e Cluster-based collection:
Combine smallholders - larger
loads - fewer trips.

e Digital weighing & load planning
apps to optimize log stacking.

e Driver training to reduce fuel
use and loading times.

Infrastructure
solutions

e Upgrading plantation access
roads (i.e. bearing capacity).

e Shared consolidation hubs to
reduce short hauls.

Digitalization
and technology

GPS + telematics for real-time truck
tracking.

loT sensors on log bundles to track
moisture/weight.

Systems to predict suitable routing.
Predictive maintenance for trucks to
avoid breakdowns in remote areas.

Sustainable
transport options

e Long-term: adoption of electric
or hybrid logging trucks (already
piloted in Malaysia).

e May apply High-Capacity &
Modular Trucks, however it
requires regulatory alignment
and proper roads




Example of solutions

Hybrid/ Electric vehicle

Loading / Unloading operations
Virtual Reality (VR)

N High-Capacity Transport (HCT)
N Decision Support System (DSS)
-







&

Augment reality
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Autonomous driving = = Driver monitoring
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Automatic parking Traffic sign recognition

¥

Energy saving

T Mgl

Enhance safety features

N

V2V Communication

Biometrics e
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Sensing of trees, ohstacles

Autonomous dl‘iVi“g Productivity monitoring

r vin
Energy saving Enhance safety features

Virtual reality
M2M Communication
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European Module System (EMS)

' ' - RI T-vehicle
. * h ’ Timbgr truck, dolly, link, semi trailer.

30 m loye, GVW 90 tonnes , 66 tonnes
load capadity.

Semitrailer

ST Crane

ST Tractor Timber truck witg crane,

_ il j ' Link
Timber truck, link €€mi trailer. ‘—m dolly, semi trailer. 2Zym long,
25 m long, GYX/ 74 tonnes, 52 GVW 74 tonnes, 48 tOunes
tonnes load £apacity. load capacity.

T G,

Source: Skogforsk.se

Purpose of EMS

¢ |ncrease transport
efficiency (more cargo
per trip)

e Reduce fuel
consumption and CO:;
emissions per tonne-km

e [ Ower transport costs

e Reduce traffic volume
(fewer trucks for same
freight volume)



High-Capacity Transport (HCT)

Truck Dolly Link Trailer
Gross vehicle length: 30 m Gross vehicle length: 24 m Gross vehicle length: 24 m
Gross vehicle weight: 90 tonnes Gross vehicle weight: 74 tonnes Gross vehicle weight: 74 tonnes
Net vehicle weight: 24 tonnes Net vehicle weight: 26 tonnes Net vehicle weight: 22 tonnes
Load capacity: 66 tonnnes Load capacity: 48 tonnnes Load capacity: 52 tonnnes
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Volume Differences of the same Weight
Material by Different Product Types

Source: USDA Forest Service Forest Product Laboratory



Wood chips transportation
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Basic structure of a wood procurement information system

Wood procurement
information system

Purchase
— GIS-based worksite map Standing Mill yard
— Estimates on the Hmb storage
assortments certificate
— Timing of logging
acftivities
Transporl
Logging order
— Worksite maps
— Bucking Transport order |
instructions — Scheduling
Logging site | ™| Roadside = g?slft? Opzmismif’”
storage sforage W Sy
— Volumes cut ocalisation

— Diameter-length
distributions

g , — Deliveries to Delivery
xiraction roadside storage sales
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Distance
e Shorter distance usually lowers fuel use and
time.
e But ashort route may be steep, unsafe, or
poorly maintained.
Driving time
e Influenced by speed limits, curvature, hills,
traffic, and road type.
e Alonger route may be faster if roads are flatter
and safer.
Fuel consumption
o Affected by distance, slope (hilliness),
curvature, and stop-and-go driving.
e Steep or winding roads increase fuel use even if
they are shorter.
Wear on the truck (maintenance)
e Rough roads, steep hills, and sharp curves
increase mechanical wear.
e Higher maintenance costs can outweigh
distance savings.
Road safety
e Includes speed limits, curvature, road width,
visibility, and accident risk.
o Safer routes reduce accidents, delays, and
insurance costs.
Working environment (driver stress &
fairness)
e Difficult roads increase driver stress and
fatigue.
e Fair route planning distributes difficult and easy
routes evenly among drivers.

Illustration: Margareta Nilsson




An overview of the CRF system

o

*/ i I i‘ Loading at landing
‘ ‘ Real time routing

Forestry transport in Sweden is paid
according to payload and distance Oclvery 28
travelled. The forestry sector has
developed a system for distance
measurement,

, which balances quantitative
factors, such as distance, functional road
class and road width, with qualitative

[}

factors, such as stress and traffic safety. o gl

An inverse optimization process is used to e i
translate best-practice routes into a ﬁ *

weighted objective that is used when new

Transport planning

routes are generated :

Strategic planning

Source: Svenson (2017)



The proportion of invoiced distances established by CRF since the launch of
the system in 2009, and when different forest companies joined the system.
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I Demand points

A Supply points

. Home bases

Changeover nodes

Source: Andersson et al. (2008)



R u tt O p t System: RuttOpt

The decision support system called RuttOpt is developed for ][ | )
scheduling logging trucks in the Swedish forest industry. Tine uniows Pofitwicn }

’_‘j application
The system was developed for the forest industry in Sweden k )

to help with the tactical planning of wood transportation. Key
features of the RuttOpt system include:
e Optimization Routine: It uses a two-phase algorithm v
combining linear programming and a tabu search method | v
to find efficient schedules and routes for logging trucks.
Driver change
= .

e Swedish Road Database (NVDB): The system integrates
with the national road database, which provides detailed
road information and a tool to compute distances
between locations. 3 11

e UserInterface: A central user interface allows information
and results to be viewed on maps and in Gantt schedules.

e
T
3
0 ol e 5
g,

Home base



Timber Transport Forum (TTF)

Aim of TTF to minimise the

impact of timber transport Agf@@d Routes Map

on the public road network, _
on local communities and on ' EO' =
the environment. The Forum
promotes voluntary B
measures to improve the

sustainability of timber

v Asgyll TTG n Forest Haul Roads

transport: j .

e Managing timber traffic to .
sustain the road network and .
minimise disruption

e Maintaining and improving
minor roads used for timber
haulage

e Moving timber by other modes

of transport where possible

Agreed Route Map for Timber Transport Forum

Layers Q=

r TTG Bourdaries

(<

Ayrshire & 5. Lamarkshire TTG

(]

Ordnance Survey Data: Reproduced by pammission of
Crdnanca Survey on behalf of HMS0. © Crown
copyright and database right 2025 All rights reserved
Ordnance Survey Licence numbar 100043570

Agreed Route (green)

Roads which can be used for timber haulage wishout
resinction ofher than as regulated by the Road Trafic Act
1558 “A” roads (e.0. the AS) are classiied as Agreed Roules
by dafaull uniess covenad by ona of tha other categories

(2.9 Consultation Roubs)

Consultation Route (yellow)

Roads which are key to timbar extrachion but, for 8 vansty of
measons, are nof up io Agreed Route Standard. Comsultaton
with tha Local Authority is required befors any Smber
hautage lakoks place and il may be necesEany 1o limi the
amounl, Bming or requency of Bmber hauage, of o specly
kowar impact vehickes 1o prevent damage. Al minos roads (B,
C and unclasziled roads) should be treated as Consultaiion
Routes by dafault unless covarad by one of the other
categories (8.9 Severely Resiriclad Route)

= Severely Restricted (purple)

Roads which are particularty fragile or senzitive and should
only be used for imiber transport undar a canetully
supsanvised managemant regima agresd with the Local
authority. Some Timber Transpor! Groups make more use of
he Sevenely Resincled calegory than ofheérs. Where il is
used, it tends 1o suggest at there will be signiicant
constraints which wil consirain or add cost 1o haulage
oparations. Mora recently the catagory has baen linked 1o
the production of a formal Timber Traffic Management Flan
fthal sats out an agreed package of massures seen a5
appraprale 1o sustain the road

e Excluded Route (red)

Roads which should not be used for imber branspoet i thair
present condition. Thesa routes may hava a normal weight
ar hesght restriction or be close o being weiaht restnicled. In

Source: Hubert (2025)



€ Measurement details C Measure again ET]
D Diameter Sample TI M B ETER

Storage: Default
Type: Qutgaing

Tree species: Birch
" Quality: Sawlog

Violume: 35.15m?*

1.4

&

Av diameter; 29.08cm
Log count: 170 . . - : . &1 esu" 20‘ 6"0'8'23 12‘48'26
Log length: 3m i o ) '@ ] : _ o .:. . . A l : yage Osula ladu

Reference size: 2m - . ! il oo N T N ks,

Formula: Cylindrical pe Uncategonzed

Detectar: Default

es Pine

< Measurement details

[El Result

Storage: Test Storage
Type: Inventory
Date: 13.02.2022

% Plank size: 16 * 10 * 200cm &=
Stack size: 150 * 200cm
Plank count: 111
Volume: 3.55m?

Source: timbeter.com




Solid volume measurement

Laser scanning Laser scanning Stereoscopic cameras
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Source. Woodtech Source. Mabema source. Saab/Microtech
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The future of transport is
smart, and built to

LESS

waste
cost
harm




