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Research Questions

A What emissions reductions can be expected from
operational changes?
A What cost impact can be expected?
A What service quality impact can be expected?

A How are these results differentiated across
A Fleet characteristics
A Geographic characteristics

A How can these results inform policy making?



Fleet Operational Planning Model
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Traffic conditions can change
quickly, and patterns are expected
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Objective Functiolg Emissions
Model
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Link Used
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Constraints to ensure continuity, truck capacity, hours of service, etc..



Objective Function Modifications

A Minimize cost

Mln ZPEP ZEV ZjeN EEN C'f)j’v X Xil?j’v

A Minimize emission and cost

Min ZPEP ZeV ZjeN ZeN (OtEMpJV ™ II,Jj’V) X ><if)j’V



Select a Delivery Day and Time )
Click on the delivery day and time that best fits your busy schedule, Don't forget to double check the address associated with your time slot, See a list of zip codes to which we
currently offer delivery service below, To qualify for delivery, your order total must be 230 or more, Delivery is free on orders §75 and over, There is a 55 delivery charge on orders
under §75, Customers with Big Radish status have free delivery on orders over §30.

Green Delivery Options ﬁ

Decrease vour carbon footprint! Look for delivery times
featuring our AmazonFresh truck to see when we'l already be in

e take new orders for each delivery time on a first-come, first-serve basis, We won't take more orders for a given delivery time than we can accommodate with our current number your neighborhood

of trucks and drivers, Remember, if you've already placed an order you can continue to add items to that order until the order-by-time,

ﬁ = availzble and 2 truck nearby I:l = zvalzble = ot availsble - = szleces

Doorstep Delivery  (vou ot nesd to be pres=rt)

Attended {ou must be pressnt)
[T 19 00T - 25 00T (B

Mon  Tue Wed The Fi St Sun
1% 20 1 22 23 24 25

Pt ﬁ ﬁ open | open | open | open i
----- F--éia-l:'“"""""“"""""""""""""" i 7 - Bam DPEI'I| :-pen| :-pen| DPEI'I‘ :-pen‘ :-pen‘
B-9m open | open| open | open| open| open i &-9zm open | open | open | open ‘ open ‘ open ‘
9 - 10zm i 5 - 10=m apen| open | open | DDEI'I‘ open ‘ :-pen‘ =
i 10- 11am DpEI'I| open | open | DpEI'I‘ open ‘ :-pen‘
i 11- 12pm DPEI'I| open | open | DPEI'I‘ open ‘ c-pen‘
i 12 - 1pm
i 1-2pm
E 2-3pm
3-4pm i 3-4pm open | open | open | open ‘ open ‘ open ‘
4-5pm ﬁ CES| [OEE| RUEE| [ope| REEE i 4 - Spm open | open | open | open ‘ open ‘ open ‘
5 -6pm E 5 - épm ﬁ| :-pen| :-pen| DPEI'I‘ :-pen‘ :-pen‘
§-7pm &-7om Dpen| :-pen| :.pen| Dpen‘ :-pen‘ :-pen‘ 3
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Other strategies

A Enterprise choices
A Not coming between 7 and 9
A Reducing truck number

A Agency policies

A Prohibiting traffic on certain roadways at certain
times

A Time of day tolls



Passenger analysis

A Based on PDVRP with Time Windows
A Based on the Time Dependent VRP with Time Windows

A Based on Recker (1995, 1999)
A Model & analysis for passenger vehicles and activity
Amdpdn t2NIflyRQa ! OGABAGE YR ¢
A Rescheduling of household activities
Aom> NBRAzOGAZ2Y 2F /' h 0& NBAOKSF
AX GKAOK gl a SldzA @l tSyda G2 dzLaan
A Up to 60% if both rescheduling and upgrading vehicles



Our Model

A Representgmissiondor different speedvalues, ambient
temperature andenginetemperatureusingEmissions
Factor (MOBILE 6 / MOVEYEPA)

A HydrocarbongHC)

A CarbonMonoxide(CO)

A CarbonDioxide(CQ) (whenusingMOVES)
A ParticulateMatter (PM)

A Air Toxics

A Differentspeedsduringdifferent traffic periods
A different emissions
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Network without Congestion
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Congestion
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3 Traffic Periods

Travel Time on link |

_ Period 2
Period 1 (congestion)

Period 3

6:30 7:30

9:00

10:00
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Assignment

8

Pickup 1
4Ecs. . '
1112 Dark veh, which pollutes more,
i IS assigned to a shorter route
EEE - .
Pickup 2 1112 _ Minimal Cost Solution: Veh
ICkUp Delivery 2 assigned differently (+2%

emissions)
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Results: Vehicle 1 (Green Vehicle

4

Pickup C22  Pickup C21 Delivery D21 Delivery D22
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Results: Vehicle 2 (Gray Vehicle)

Pickup C12  Pickup C11 Delivery D11 Delivery D12
|

A /‘\ /‘\ ll\

" *Model makes
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Al Qa y?2
neccesary. It
wants to make
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10:00:00
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16



Case Studies
Al ®2 ®Qa al AfAy3a { SNBWAOS
A Oregon based regional carrier

A Seattle based grocery delivery company
AEvaluate possibilities to reduce fleet size
AReduce cost
AReduce emissions
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