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Factors Affecting
Transportation Decisions

LI Carrier (party that moves or transports the product)
— Vehicle-related cost
— Fixed operating cost
— Trip-related cost
LI Shipper (party that requires the movement of the
product between two points in the supply chain)
— Transportation cost
— Inventory cost
— Facility cost
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Transportation Modes

I Trucks
-TL
—LTL
L Rail
LI Air
"IPackage Carriers
_IWater
LI Pipeline
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Road freight transport Europe

[J Semitrailer combinations, with 26 / 85 m? capacity on a 13,6
metre long semi-trailer, are dominant

1 73% of inland freight transport is on roads
[J Average loading is 57%, overall efficiency 43%

1 On national transport 61% of journeys are shohtants0 km,
on international transport 46% are longer than 600

[J The average share of empty journeys is between-388%0

Source : European Commission,
Road Freight Transport
Vademecum, March 2009
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Truckload (TL)

LI Average revenue per ton mile (1996) = 9.13 cents
"I Average haul = 274 miles

"I Average Capacity = 42,000 - 50,000 Ib.

ILow fixed and variable costs

‘IMajor Issues

Less Than Truckload (LTL)

I Average revenue per ton-mile (1996) = 25.08
cents

"I Average haul = 646 miles

_IHigher fixed costs (terminals) and low variable
costs

"I Major issues:

— Utilization _ o o
. . — Location of consolidation facilities

— Consistent service Utilizati

— Backhauls — Ut |.zat|0n _
— Vehicle routing
— Customer service
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Rail freight transport EU Rail

L] Best for large volumes transported over long distan
"I Less costly in environmental terms than road trartsp
[ Key issues:

— has to share the infrastructure with passengédictraf

— lack of interoperability

— a culture which is still insufficiently customerientated

Cost of container transport
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"I Average revenue / ton-mile (1996) = 2.5 cents
"I Average haul = 720 miles
"JAverage load = 80 tons

"IKey issues:
— Scheduling to minimize delays / improve service
— Off-track delays (at pickup and delivery end)
— Yard operations
— Variability of delivery times
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Air

_IKey issues:
— Location/number of hubs
— Location of fleet bases/crew bases
— Schedule optimization
— Fleet assignment
— Crew scheduling
— Yield management
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Package Carriers

LI Companies like FedEx, UPS, USPS, that carry small
packages ranging from letters to shipments of aBOuky

LI Expensive

LI Rapid and reliable delivery

LI Small and time-sensitive shipments

I Preferred mode for e-businesses (e.g., Amazon) Dell

LI Consolidation of shipments (especially importamt fo
package carriers that use air as a primary method o
transport)
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Water

I Limited to certain geographic areas

IOcean, inland waterway system, coastal waters
IVery large loads at very low cost

[ Slowest

[190% of global trade

THECOST OF OCEAN TRANSPORT

. - ) ’ S
' - A
TELEVISION 10 0 POUND! 5 ovo VACUUM SIX BOTTLES BARREL OF DIL. SIX-PACK
SET OF COFFEE PLAYER CLEANER OF WHISKY [42 GALLONS] OF BEER
10 580 5150 6l 080 $a60 5006

Source: May 21, 2012 issue of Fortune
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Intermodal Container

I Capacity is expressed in 20 ft equivalent unitsyyE
LI About 17 millions containers in use worldwide

20" container 40" container 45" high-cube container
imperial | metric | imperial | metric | imperial metric
length 20007 6.096 m 40007 12.192 m| 450" 13716 m
te I
SIEA | idth §0°| 2438 m g0 2438 m B0 24%m
dimensions

height 86" 2591 m 8'6"| 2591 m| 96" 2836 m
length[18' 10 %" | 5758 m|39' 5 “%."| 12032 m 444" 13556 m

interior : 184 _» 194 19/
dimensions width | 778 '%42"| 2.352m| 78 94" 2382 m| 78 "% 2352 m

2343 m 78w 2343 m

height] 7974, 238sm| 794, | 2385 m| 89'%s 2698 m
CSQU3054383 width| T78% | 2343m| 78%
5, ! s

' ; door aperture
i R e— height T5%"| 2280 m Teu| 2280m| 5% 2585 m
e bt volume 11697 331 me| 2386f| 67.5mY 3040f° 861 m°
rm— [ fraximurm 66,139 Ib 30,400 kg| 66,139 Ib|30.400 kg| 66,139 16 30,400 kg
140105 U~ Mok concaln e HPEESEES
empty weight 4.8501b| 2,200 kg| 8,380 1b| 3,800 kg| 10.5801b 4,800 kg
net load 61,289 1b|28,200 kg 57.759 Ib| 26,600 kg| 55,559 1b 25,600 kg

Source : Wikipedia




Pipeline

Primary Russian Oil and Gas Pigatings to Europo (U]

LI High fixed cost = D

LI Primarily for crude
petroleum, refined
petroleum products, e, st
natural gas :

I Best for large and
predictable demand

Libya T \ L
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Intermodal

"IUse of more than one mode of transportation to naove
shipment to its destination

LI Most common example: rail/truck
L Also water/rail/truck or water/truck
"IGrown considerably with increased use of containers

"IIncreased global trade has also increased use of
intermodal transportation

"I More convenient for shippers (one entity provides t
complete service)

[IKey issue involves the exchange of information to
facilitate transfer between different transport @®d
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Design Options for a
Transportation Network

[/What are the transportation options? Which one to
select? On what basis?

I Direct shipping network

LI Direct shipping with milk runs

LI All shipments via central DC

I Shipping via DC using milk runs
I Tailored network

Copyright © 2010 Pearson Education, Inc. 13-24

Trade-offs in Transportation Design

L Transportation and inventory cost trade-off
— Choice of transportation mode
— Inventory aggregation

LI Transportation cost and responsiveness trade-off
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Choice of Transportation Mode

L] A manager must account for inventory costs when
selecting a mode of transportation

"I A mode with higher transportation costs can be
justified if it results in significantly lower inveories
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Inventory Aggregation: Inventory
vs. Transportation Cost
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"I As a result of physical aggregation
— Inventory costs decrease
— Inbound transportation cost decreases
— Outbound transportation cost increases
LIInventory aggregation decreasegply chain costs if

the product has a high value to weight ratio, high
demand uncertainty, or customer orders are large

_IInventory aggregation may increasgpply chain
costs if the product has a low value to weighorati
low demand uncertainty, or customer orders arelsmal
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Trade-offs Between Transportation
Cost and Customer Responsiveness

LI Temporal aggregation is the process of combining
orders across time

"I Temporal aggregation reduces transportation cost
because it results in larger shipments and reduces
variation in shipment sizes

IHowever, temporal aggregation reduces customer
responsiveness
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Tailored Transportation
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LI The use of different transportation networks andieso
based on customer and product characteristics
"I Factors affecting tailoring:
— Customer distance and density
— Customer size
— Product demand and value
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Role of IT in Transportation

LI The complexity of transportation decisions demands
use of IT systems

LT software can assist in:

— Identification of optimal routes by minimizing cesubject
to delivery constraints

— Optimal fleet utilization
— GPS applications
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Risk Management in Transportation

I Three main risks to be considered in transportaien
— Risk that the shipment is delayed
— Risk of disruptions
— Risk of hazardous material

L/ Risk mitigation strategies:
— Decrease the probability of disruptions
— Alternative routings

— In case of hazardous materials the use of modified
containers, low-risk transportation models, modifion of
physical and chemical properties can prove to fecefe
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Making Transportation
Decisions in Practice

LI Align transportation strategy with competitive
strategy

"I Consider both in-house and outsourced transpontatio

I Design a transportation network that can handle
e-commerce

I Use technology to improve transportation
performance

I Design flexibility into the transportation network
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Impact of terrorism on
logistics systems

[1In 2011 there were 439 pirate attacks on commesbials and
43 merchant vessels were hijacked.

LI After 9/11 new security measures have profoundiyaated
logistics practices on a worldwide basis.

LI The Trade Act of 2002 requires submission of adgdnc
electronic data on all shipments entering and heathe United
States.

LI Through the Container Security Initiative (CSI) rauntly 58
ports worldwide allow U.S. Agents to screen higkri
containers.

LI The U.S. is considering a 100% scanning law focaifo
entering the U.S. (currently pending).
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