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Research Areas ‘

“* Background and Motivation

% Objective of this Research

< Urban Freight Issues

+ Initiatives to Improve Freight Systems

+ Externalities in Urban Freight

+ Allocation of Externalities using Shapley Value
% Concluding Remarks
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Is Freight in my neighbor?

Fundamental Tenets ’

+“ Freight activity takes place at all levels (global,
national/regional, and metropolitan/urban)

“ Freight activity = physical manifestation of economy

The shippers The carriers  The receivers




We need to recognize that in complex cities...

“+Simple approaches don't usually work...(JHV’s principle)

“*We need to use all policy weapons to reduce
congestion and improve environmental conditions
%It is not enough to:
++Build infrastructure (in some cases, it is not even possible)
“»Manage traffic (it has limits, cannot solve the root problem)
“+Use ITS (it has limits, cannot solve the root problem)
“»etc.
It is better to:
“Use comprehensive approaches

“*Manage demand (to reduce the number of deliveries made),
in combination with other initiatives

Objective ;

% This research is related to the impacts of the decisions
made by agents in a supply chain on the generation of
externalities

“»We focus on the role of the main agents (suppliers,
carriers and receivers) involved in the transport of
cargo, but also consider the role of other agents that
influence decision indirectly (i.e., city governments,
real estate sector, land-use planners)

“To analyze the effects of externalities, the inclusion of
these in the costs of transportation is crucial

- costs of operation + externalities N—
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Objective ‘

“*Who should pay for such increments?

“+*We propose a methodology based on cooperative
game theory to obtain a fair allocation of the social
cost generated by such decisions

++Social Costs = Private costs + externalities (CO2
emissions)
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Understanding Social Costs ;

+Imagine we need to locate a DC for distribution of
interned deliveries along a linear city

Lan s — SRS

Producer Destribustions
Cenes

Urban Ceoco

Social costs

externalities

The social optimal location?,
Cost 3

Private cost

\

==

| Location
Social optimall___l (2 Private optimal




Urban Freight Issues
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New York City




NYC, 34 most congested city in the world!
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Parkmg tickets paid per drlver per month in
) Manhattan
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...receivers offer no alternative.
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Issues are all over the world
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Courtesy of Professor Hugo Yoshizaki, University of Sao Paulo



Effect of Daytime Delivery Van in Beijing

Initiatives to Improve Freight Systems
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On-Street Parking and Loading

Freight Parking and
Loading Zones

’ See P2P Webinars 15 and 16

Peak-Hour Clearways

H.90-9.30em
Man-Fri mesept
Pubbc Neldays

CLEARWAYS

CLEARWAYS
2306 30pm
Moa-Fol sncepnt
Pabiic Habdayy
11.300m-2.30pm
Saturdury

Are we allocating enough parking
space for freight activities?
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Off-Street Parking and Loading

Enhanced Building Codes

Land use Floor area nurr’\zle"r"r;nb: Land use Floor area Mini r;y;\ar;sumsr
Office General 1/5000 m’ DeptStore  General 1/1000
Minimum 1R Minimum 1HR
eg.,5000m" 1HR ©g,2000m  2HRor 1A+IHR
€.0.,20000m 4 HR ©g,4000m  1A+3HR
Shop General 1/2000 m* Showrooms ~ General 1/2000 m’
Minimum 1R Minimum 1HR
eg,2000m" 1HR eg,5000m  3HR
€.0.,10000m 2HR+3LR £0.10000m’ 4HR+1A
Supermarket  General 1/1000 nf Warehouse ~ General /1000 m?
Minimum 1HR and Minimum 1A
eg, 1000 1HR Industry £g.,5000m  1A+1HR
g, 2000m" 1A+1HR eg,10000m  2A+1HR
eg,4000m* 2A+2HR
Others General 1/2000 "
Minimum 1HR

Improved Staging Areas

Upgrade Parking Areas and
Loading Docks

R
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| Free Spaces
\ Floor 4
1

11



23

Demand/Land Use Management

Focuses on modifying the demand, instead of modifying
the logistical activities or the traffic

STAKEHOL s,
ENGAGEME),

Voluntary Off-Hour
Delivery Program
Staggered Waork Hours Program
Receiver-Led Delivery
Conselidation Program
Mode Shift Programs

LAND USE POLICY

Relocation of Large Traffic
Generators (LTGs)

Integrating Freight into Land
Use Planning Process

Voluntary Off-Hour Delivery Program

% Objective: To induce a shift to deliveries made during
the off-hours (7PM to 6AM), by providing incentives to
receivers for their commitment to accept off-hours
deliveries (OHD)

“+Purpose: reduce congestion and pollution during
daytime hours -

Examples in USA:
+ PierPass Program, California
%+ OHD, New York City

wh

PIERPASS
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Impacts of Freight Demand Management

Base Case
~ Receivers eliminate

1 trip/day
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Staggered deliveries
during regular hours
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Parking Spaces Needed
oo

NS

Time of Day

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

100% off-hour
deliveries

Externalities in Urban Freight
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Externalities

“ When an action of one or more agents impacts other agent
not involved in the economic transaction - an externality

+ Freight is a result of an economic transaction from suppliers,
freight carriers, and receivers

% Congestion Pricing (Pigou, 1920) =>charging a tax to the
generators of the externality

+ Substantial research is passenger related, very little on freight
research

+ Port Authority of New York and New Jersey’s Time of Day
Pricing Initiative and the resulting publications provide a
direction to this research (Holguin-Veras and others) >
congestion pricing is not a behavior changer

“ Why? Because carriers are taxed but the ones who make
decision on the time of delivery are the receivers.

28

Off-Hour Delivery Programs
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GOAL: To shift day deliveries to the off-hours (7PM to 6AM)
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Is OHD easy to implement?

“+The answer is no.

+“»Markets find efficient outcomes, if they do not, there
is @ market failure - public sector intervention

“ The market failure is the result of the unwillingness of
receivers to accept OHD

“ Increasing off-hour deliveries is beneficial to Society
% The solution is to either:

< Compensate the receivers for additional costs, or
+ Develop technologies/systems to allow receivers to do OHD
at lower costs (so that compensation could work)
“ Quantifying externalities and allocating them among
stakeholders is necessary

Role of Externalities — Who is responsible?

% Consider a single carrier that makes a delivery to a
receiver at a congested Central Business District under
2 different scenarios of time-of-delivery, and
availability of suitable parking or loading areas

Time of Delivery Selected
Off-Hour Deliverses (OHI) Regular-Hour Dediveries (RHD)

Scemsno 1 OHD with Sufficiont Spscy Scomano 11 RIED with Suffcignt Spucy

Incremenial Exie

Hass Extemalitics: Nowse, congesiion., conis-

NCEIDA effect ¢ wh
sions, infrastructure domage, and socadents * rallie s 1)+ (e nddi

produced INCEIDA) by the Sreight vehicle

Avnilable

duced by freight vehicke s a1 responds %o the

Congeston |

h 4 \ 4

Scomure 1L OUD without Sufficiom Spee Seeouno 1Y RHD without Sefliciom Spoce

lecremental Exicmalifics = incremental Insromental Extemalities = Incremental

NCEIDA peoduced by the lack afa suitahle ‘ NCEIDA produced by the offeces of receiver's
iliey

space o make prekoge amd defvenes

Suitable Purking/Loading Arcas

deciszon of time ¢

Not Avarkable

of banbding o
provacke auitwhle space lor frenght activi
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Allocation of Externalities using Shapley Value
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Allocation of Externalities using Shapley Value

% Our most recent research aims at considering the
externalities involved and being able to distribute
these among the responsible actors, that is, those
who are responsible for that incremental change

++ Cooperative Game theory offers an efficient way of
allocating externalities

% Shapley Value is used as the solution concept
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Linear City Case

+“ Consider a linear city and the following decisions:

< 01-RH: Supplier locates farther from receivers and delivery
takes place during regular hours

< 02-RH: Supplier locates closer to receivers and delivery
takes place during regular hours

% 01-0OH: Supplier locates farther from receivers and delivery
takes place during off-hours

% 02-0H: Supplier locates closer to receivers and delivery
takes place during off-hours

®s
-

Lm}%
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Results of Shapley Value .
pl I
Private Costs + Externalities
Receiver OLRH O1-0OH A RH O2-RH 02-OH ARH
#1 $64.16 $40.94 $23.22 $30.07 $18.21 $11.86
# $67.23 $44.11 $2312 $33.13 $21.38 $11.75
#3 $78.50 $51.60 $26.91 $44.50 $28.96 $15.54
#a $105.84 $68.72 $37.12 $71.74 $45.99 $25.75
Total $315.82 | $205.45 | $110.37 | $179.43 | $114.53 $64.90
o102 $136.39 $90.92
Private Costs
Receiver OL-RH O1-OH A RH 02-RH 02-OH ARH
#1 $45.15 $32.41 $12.74 $22.46 $14.80 $7.66
# $45.68 $34.44 $11.24 $22.99 $16.83 $6.16
#3 $53.24 $40.31 $12.93 $30.55 $22.70 $7.85
#a $72.88 $53.93 $18.95 $50.19 $36.32 $13.87
Total $216.95 |  $161.10 $55.85 $126.19 $90.65 $35.54
01-02 $90.76 $70.45
Externalities
Receiver OL-RH O1-OH A RH O2-RH 02-OH ARH
#1 $19.01 $8.53 $10.49 $7.61 $3.41 $4.19
#2 $21.55 $9.67 $11.88 $10.14 $4.55 $5.50
#3 $25.35 $11.37 $13.98 $13.94 $6.25 $7.60 [J'"
w4 $32.96 $14.78 $18.17 $2155 $0.67 $11.88 oo Uy
| Total $98.87 $44.35 $54.52 $53.24 $23.88 $29.36 L I—r\ ﬂn‘“"“'
[ 01-02 $45.63 $20.47 | SUSTAINAELE URBAN
FRECIGNT SYSTENS




Concluding Remarks *

“ Urban freight takes place at all levels and involves the
interaction of multiple stakeholders

+ Externalities in urban freight are caused by the
interaction of stakeholders and identifying responsible
actors is the key to change

+ This research intends to quantify the use of initiatives
by calculating the incremental costs of these, from the
social cost perspective

% The test case provided an initial attempt to this
methodology, by using Shapley Value as a way of
allocating externalities among the responsible actors
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Thanks!

Any Questions?

Diana Ramirez-Rios
ramird2@rpi.edu
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Initiative Selector Tool for

Improving Freight System Performance
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Software available at COE-SUFS webpage

+ https://coe-sufs.org/wordpress/software/

VREF CENTER OF EXCELLENCE FOR
\: l_J I SUSTAINABLE URBAN
ol FREIGHT SYSTEMS

Software and Tools
1. Freight and Service Activity Generation (FSAG) Software

TOERT W Sarace AWy vemenrar, DAL SSRaww (Ae P L TOONE WPKTeS ¥
e — T w P Garesgn of Fogrt Frsgrt Trp Genmasat wef Senve

# ot SRRFE procoed §

Z. Inltlative Selector Tool for improving Freight System Performance
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Thanks!

Any Questions?

Diana Ramirez-Rios
ramird2@rpi.edu
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