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*What is the freight system?

“*What could we do to improve efficiency?

“*» Example: The Off-Hours Delivery Project in NYC
**Research needs
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What is the freight system?
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The freight system 4

“» The conglomerate of all the economic entities involved
In the generation, transportation, consumption, and
transformation of cargo These are key to

< Key agents: / behavior change

“*Producers, the ones that manufacture/produce the goods
“*Shippers, the ones that send the goods

“*Recelvers, the ones that use the goods transported
“»Carriers, the ones that transport the goods

“*Ancillary functions: warehouses, distribution centers, etc.
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Relatively low efficiency :

*» Due to competitive market forces:

“»Carriers are very efficient from the private point of view, not
necessarily efficient from the social point of view

“In many instances, if carriers could freely decide how to do

things (without constraints), private optimal solutions would
coincide with social optimal

“»The solution: modify the markets thru policy interventions
»* Surveys show that about:

“»25% of the truck trips are empty
“*Average load factors in urban areas: 20-30%

“* Increasing this efficiency will translate into more
livable cities and a more productive economy
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NYC Metro area

Area Freight trip Freight trip
5 Population Establishments Employment attraction % FTA production % FTP
County s (FTA) (FTP)
BRONX 42.15 1,332,650 7,754 91,787 19,900 4% 14,048 4%
BROOKLYN 70.8 2,465,326 23,262 232,199 58,114 13% 40,883 12%

A9 iy

26% 23%

QUEENS 109.71 2,229,379 23,276 290,156 55,737 13% 46,390 14%

RICHMOND 58.74 443,728 4,268 49,668 10,136 2% 8,182 2%

ROCKLAND 192.39 286,753 4,547 60,963 11,600 3% 8,895 3%

SUFFOLK 926.81 1,419,369 26,787 357,405 69,234 16% 52,788 16%

WESTCHESTER 465.79 923,459 15,127 204,525 38,498 9% 30,477 9%

Grand Total 2,423.43  12,068,148.00 171,309.00 2,308,184.50  443,155.77  100% 328,790.82 100%
Rensselaer
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Where do these deliveries go?
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What Could We Do?
The Short Answer IS:

A Lot...
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Range of interventions 9

** Infrastructure Related Interventions } Supply

*» Traffic Management

“» Logistical Management
**Vehicle Related Interventions
*Pricing, Taxation ]
*Land Use Management
*» Governance } Policy
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Traffic Management

“*Access Time Restrictions Considered using

**Vehicle Size Restrictions | them very carefully,

“*Truck Traffic/Route Regulations: they could make
“Advisory, Statutory, Freight Routes things worse

**Lane Management:
«* Multi-use lanes, exclusive truck lanes

*» Traffic Signals and Signs
*¢» General Infrastructure Investments
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Pricing, Taxation

» Carefully use freight road pricing

» Of limited effectiveness to reduce congestion

“+Could produce significant revenues to finance improvements
*» Foster differentiated parking charges

** Make sure that vehicle license fees reflect externalities
produced by vehicles, age, condition, etc.
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Muni Meters
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Demand / Land Use Management

*»* Promote off-hour deliveries using incentives

*» Foster: mode shift whenever possible, receiver-led
consolidation of deliveries

“* Promote staggered work hours
*» Foster clustering of warehouses,

terminals, and distribution centers || Considered using
*» Foster the location of terminals them very

at the fringe of urban areas - carefully, they
< Relocate large generators to places could make

where they can grow and things worse

generate less impacts _ @
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The Off-Hours Delivery Project
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The project has been, at times...

** A science mystery

A political thriller

“*A melodrama

A comedy

A Greek tragedy

*+ A good drama with a happy ending...
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The experience with time of day pricing

“» Theory and empirical evidence agree that cordon time
of day pricing are of limited effectiveness in moving
urban delivery traffic to the off hours

2001 Port Authority of New York and New Jersey Time
of Day Pricing Initiative
*+20.2% of carriers changed behavior, though mostly by
Increasing productivity (not by reducing facility usage)

<+0nly 9.0% of the sample increased rates, increases were
relatively small, about 15%

%69.8% of the carriers that did not change behavior indicated
It was due to “customer requirements”
“*Almost no change in facility use @
*» Something similar happened in London
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There Is a market failure

“» Markets typically find the most efficient outcome

“* When they do not, there is a market failure
—> rationale for public sector intervention

*» Off-hour deliveries are beneficial to Society
(+)Huge environmental impacts due to less pollution
(+)Carriers / Regular hour travelers (cars, buses, trucks) benefit
(-)Increased noise at night could be easily mitigated
(-)However, receivers accrue additional costs

* The market failure: carrier savings are not large enough to
compensate for the receiver costs

+»» 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)




Project Concept
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Interlocking components

“» Demand modeling/behavioral/economic components
“*Analyses of most promising industry segments
“*Freight trip generation analyses

*» Technology component
“*GPS to assess performance (cell phones, own systems)

** Network modeling component
“*Mesoscale traffic model to assess local impacts
“*Regional model to assess networkwide impacts
< Industry/Agency outreach component JHV aged
_ twenty years
“*To get feedback from all involved

*»» Small scale pilot test component
“*»To assess real life impacts...



Pilot Test Results
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Pilot Test

» Initial efforts delayed by Wall Street collapse,
skepticism on the part of the industry...initially a huge
challenge because of lack of precedents

*» Original plan: Sysco and Whole Foods
*» Foot Locker/New Deal Logistics asked to join test

**» Three separate stages to accommodate them:
“*Foot Locker (10 stores)/NDL (Oct. 2 -Nov.14, 2009)
“*Whole Foods (four stores) (Dec. 28, 2009-Jan. 31, 2010)
“*Sysco (twenty one stores) (Dec. 21, 2009-Jan. 23, 2010)

+* About 35 receivers, 20 trucks/vendors

*»Half doing staffed OHD @
“+Half doing unassisted OHD
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Regular vs. Off-Hour Deliveries
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Typical results from satisfaction surveys

**Whole Food Vendors: 1.55

» Participating drivers:
“*Travel speeds = 1.33
“*Congestion = 1.11
“*Parking = 1.11

Scale:
1= Very favorable,
5= Very unfavorable

«*Stress levels = 1.11

“*Time to deliver goods = 1.38
“*Time to complete the route = 1.44

o0
|

“*Driver’s feeling of safety = 1.86

“»*» Sysco’s customers:

“* Impression of off-hour deliveries = 1.50
“*How likely are you to accept OHD = 1.42
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Average space mean speeds
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Average service times
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After the

end of the pilot

» All of the
the regu

+» Almost a

receivers doing staffed OHD reverted back to
ar hours

| the recelvers doing unassisted OHD

remainec

In the off-hours

“*The reason: reliability of OHD
< “Our locations will continue to receive ‘night drops’ even

though

this program has ended as our managers now favor

the dependability of night drops vs. late day time deliveries.

Thanks

Partner,

Rensselaer
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again for the program.” Nick Kenner, Managing
Just Salad LLC
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The Economic Bottom Line
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Economic Impacts

“* Implementing various forms of off-nour delivery
policies in Manhattan leads to:

“*Travel time savings to all highway users of about 3-5
minutes per trip

“*Travel time savings to carriers that switch to the off-hours of
about 48 minutes per delivery tour

“*Savings in service times (per tour) could be in the range of
1-3 hours
“» Depending on the extent of the policies, economic
savings are between $100 and $200 million/year in
travel time savings and pollution reduction
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Environmental Pollution Reductions

TOTAL/YEAR
Scenario CO HC NOX
% OHD | (tonnes) | (tonnes) | (tonnes) PM1o (kg)
 6.49% | 101196 | 24.047 | _3.004 | 20.29 _
14.10% |_169.582 | 28535 | 8223 | 4881 |
20.90% | 202.749 | 39.972 | 11.824 69.99
25.34% | 253.141 | 56.559 | 15.044 90.09
20.07% | 383.813 | 55.764 | 26.333 | 149.86
PER RECEIVER/YEAR
% VMT VHT PM10
OHD | (veh-mi) | (veh-hrs) CO (kg) | HC(kg) | NOX (kg) (kg)
6.49% 348.93|  438.20 19.563 3.186 0.581 0.0039
(14.10% | 54940 |  207.09| 14896 |  1812]  0722| 0.0043
20.90% 551.69 195.51 12.052 1.885 0703 |  0.0042
2534% | 54289 |  23392| 12411 | 2125  0.738|  0.0044
20.07% | 1052.06 | 24431 16399 | = 1.414| = 1.125 0.0064




How the Adventure Ended...
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A Huge Success...Widely Reported in the Press
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occurred
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Holguin-Veras of the
Rensselaer Polytechnic
Institute:

LESS CURBSIDE CLOGGING
Drivers could save thres
to five minutes of travel

drive and park along
busy streets.

LOWER PRICES
Holguln-Veras estimates
that trucking

companles
pay at least $500 per

MORE ECO-FRIENDLY
VEHICLES
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TIME magazine listed the OHD project
as a “Top 10 Ideas” March 25t, 2013




The Impacts of the Project...
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UPDATEAPRIL 2011

“*NYC adopted off-hour
deliveries as part of its
sustainability strategy!
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The Impacts of the Project...

“*In June 2012 the Federal Highway Administration
(FHWA) and Environmental Protection Agency (EPA)
Issued $450,000 in grants for small to medium size
cities to implement off-hours goods movement
/delivery programs based on the NYC pilot

A

“* Numerous cities are considering off-nour delivery
programs: Boston, Washington, Atlanta, etc.
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Ongoing Work
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Ongoing work

*USDOT/RITA provided funds for a larger implemen-
tation project focusing on:
“*Unassisted deliveries:

<+ Technologies/systems that enable OHD without the
need for staff of the receiving business would produce
the same benefits as regular OHD, at minimal cost

< To address the liability concerns of receivers
“*Large Traffic Generators:

<Large buildings/establishments generate hundreds of
truck trips per day
+ About 80 such buildings =24% of the truck traffic
+ Adding large establishments - 8% of truck traffic

<+ They could implement OHD very cost effectively and
without inconveniencing the receivers



Unassisted OHD: Virtual cages

Left: The security gate outside the store is brought up and down electronically by the turn of a key.
This is the first level of access control.

Center: On the opposite side of the gate key wall is an electronic keypad that logs the start and
end times of the delivery, in addition to the driver number.

Right: Once inside, the driver is restricted by a virtual cage that is marked off by four sensors. The
area is almost the full width and roughly half the depth of the store.




Unloading the Goods

Top: The goods are brought inside the store past the
security tag detectors, which will sound if the boxes are
brought back outside. The driver dismantles the pallets and
sorts the boxes according to department.

Right: The carrier company provides the driver with a
handheld scanner, and there is a program to connect to the
specific retailer. Goods are automatically entered into the
inventory system.
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The Bottom Line
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Chief conclusions

“*Removing the constraints imposed by receivers
(either by providing financial incentives, or using un-
assisted OHDs) works as It Is

“*More effective than freight road pricing
A truly win-win-win-win-win policy:
< Benefits regular hours travelers
<+ Benefits the environment, improves quality of life
< Benefits the business community, enhances economy

<+ Noise impacts could be easily mitigated-> electric
trucks, low-noise truck technologies/practices

< Benefits participants in OHD
‘Political appeal, implementable as a voluntary program



There Is power to tap...

40



Research Needs
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Research Needs

< Infrastructure Related } Freight demand modeling, behavior,

economics, game theory...

“ Traffic Management : ———
Traffic models, consideration of

“ Logistical Management | tour behavior, behavior, economics,
**Vehicle Related policy...

‘0

* Pricing, Taxation 1| | Freight demand modeling, behavior,
consideration of tour behavior,
economics, policy...

’0

»» Demand Management

’0

»Land Use Management
*» Governance

Y

}‘ Governance structures, multi-
stakeholder decision making...
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The allure (and trap) of the low hanging fruit

“*We love the low hanging |
fruit...though we may not
realize that we are
benefiting from the trees
planted by others...

*If that's all we plan to
do...we are In trouble...
we need to plant trees...
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Gerard van Honthorst, circa 1632
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