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Preface

The City of Portlandbs Bureau o-fommarcensport a
retail sales, and in particular, the delivery giraetails via-commerce methods to

residences, is changing freight demand and the handling, storage, packaging, logistics and
delivery traffic that accompany it. The exceptionally highgvowtle@ieretail sales since

the first recordeg@mmerceansaction in 1994 and the associated demand for quick delivery

and hassi&ree returns, has dramatically changed logistics strategies, speeded construction of
closen fulfilment centers and warehouses, and created innovatons in who makes final deliverie
and when, where and how those deliveries occur.

To many, delivery @oenmerce products is synonymous with new technologies that are highly
efficient and environmentally sustainable and may result in fewer large trucks on the road. To
ot h e simpy growth i sraffic from a wider variety of nedktigieliveds

There are questions about whetioenraerce deliveries have implications on streets that may
already be congested, on residential streets where they may bring unwarttednchffic, and

from distribution centers and industrial areas. Moreover, do these changes warrant
corresponding adjustments to the functional classification and design of some City streets,
including estreet loading and parking spaces.

Businesto-business-eanmerce has been in place for a longer period of ticoenimance

transactions between businesses and consumers, and much of their logistics were in place when
the Portland Freight Master Plan was adopted in 2006. One new and important phenomenon
sincehe 2006 Plan has been the rapidly changing trends associated #gttoDssimess

e-commerce of retail products.

The City of Portland is seeking to gain an understanding of the changes to supply chains and
delivery patterns resulting from #thenmand economy in order to know how they may affect

traffic conditions, use edtoeet loading areas, and changingfusesmercial buildings and

land While eéommerce industries develop fulfilment centers and distribution facilities, and last
mile carriers create new logistics and operating strategies to handle the demands, cities must
ensure these economic trarsaimour smoothly.

One important findrighis researchthat, just as with more conventional deliveries, there are
noperfect solutiots resolving many of the adverse traffic, safety and curbside impacts of e
commerce. There are, however, a nurebsoonéble and pracstategies that will reduce

the number of deliveries and their combined vehicle mitedichtvalledupport the City of
Portlandoés effiorts i n achi erelated goalan@tieey of i t
promising strategies will require additional data collection, anebisigideas in

collaboration witidustry

Thisreport is a first step toward examination of this dynamiaagthwidgic. It focuses

on the types of deliveries being made, how
provides profiles of sorceramerce sectors. As readers wijltmteport not only touches

on transportation effects, but the accompanying new distribution centers and logistics
management practices that allow them to conduct deliveries quickly and at a relative low cost.
Further, interviews were held with shgapeess, academics, and freight experts from other

cities to assist in validating the completed research.
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In addition to this review, the Portland Bureau of Planning and Sustainability and the Portland
Bureau of Transportation are assessing how erersirsution centers and like facilities

are adapting to the demanddomenerce products. There has been a significant increase in
these developments including the two regional Amazon facilities, and a large number of other
logistics warehousestiedaearer to population centers in order to meet requirements for rapid
delivery.

Together these efforts are supporting the incremental update of the Portland Freight Master Plan.

Other documents completed forGoenEherce and Emerging LogisticolbgghResearch
Project are:

1 Technical Memorandum No. 1: Expected GravaimimeEce Delivery
1 Technical Memorandum No. 2: Summary of Interviews with Freight Service Providers

This study is funded by the City of Portland.

E-Commerce and Emerging Logistics Technology Report Page|2


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567

Executive Summary

E-Commerce Orders and Shipping is Growing at a Significant Clip

As we see in other major cities throughout the world, City of Portland residents, businesses and institu
are benefitting from the convenience of shofipma@iso known asanmerdeWhile €ommerce

retail sales represent just 10% of the total retail sales made in Oregdméns2048jumped 50%

from just three years earliee global@mmerce market for all goods surpassed $2 trillion in 2017 and
isexpectetb nearlydoubldy2022 as more products are only sdidegrdeliveries are made quickly,

often at minimal cost and sometimes free, and mer¢hemsle® 1@ has$tee process.

According to recent data compiled for the National Household Transportatimer&gesayntbera

of monthly online deliveries made per household more than doubled from 2.4 in 200®tké® in 2017
atanother wagiccording to a March 2018 survey by Periscope, nearly 70% of all Americans have mad
online purchases, which was consistent among all age groups, but higp@geanstodd cohort

with 66% stat iimgst h gibd asdHosvgst iMtiee@Dygacs old cohavitk

20% stating that tdméyThdilhS Departmentrof Gommoesce Wwhiclotracksh o p
retail sales reported thebrmmerce retail sales grew from $165 billionar$262®illion in 2017, a

175% increase, while total retail sales grdy2®%o during the same périadplace this in context,

the number oftemmerce packages delivered annually in the U.S. was estimated #&rithaHion

way to apprecidtes volume is that if 11 billion stesigeddoooks (a commaommerce purchase)

were placed etmend they would circle the earth 84 times.

Much of the growth icoenmerce sales has come during an exceptionally strong period of economic
expansionat i onally as well as in the Portland regi
that consumers would not continue to purchase a significant share of theirlne¢ail goods on

How ECommerce Deliveries are being Accomplished

Toaccomplish the rapid rise and requirements for quick deliveries, several fulfillment centers, warehou
and distribution centers have located-frdmarelocations to sites within or adjacent to the Central City,
and supply chains and their corraspdadistics strategies have been modified to accomplish the
onslaught of same day and next day deliveries. Funifeecdasers have increased their wofkforces

1Ecommercglectronicommerqgds the buying or selling of goods and services over an electronic network, primarily the
internetPrincipal products purchasdid@include clothing, computer hardware and software, electronics, and others.

2 OregorDffice of Economic Analysis, Osgmomic News, Analysis and Outlook: posted by Josh Lehner, 11/28/2018
https://oregoneconomicanalysis.com/2018/11/20/thaniimirdagshopping/

3 Retail ecommerce sales worldwide amounted to $2.3 trillion in 2017 and are projected to grow to $4.88 trillion by 2021.
statista, 2018Bttps://www.statista.com/statistics/379046/wetadgidemmercsales/

4National Household Travel Survey)(Mdd&ral Highway Administration, WashhygD19,
https://www.fhwa.dot.gov/policyinformation/nhts.cfm

5 CPG Goes Omnichannel Shoppers Grasp the Digital Cpgistamig/py McKenzie, March 2018,
https://www.periscegodutions.com/download.aspx?filelD=3456

6 Estimated Quarterly U.S. Retail Sales: Totabamddece).S. DepartmeftGommerce,
https://www?2.census.gov/retail/releases/historical/lecomm/17qg4.pdf

7 The Rise of the L-bfite ExchangEimLaseterAndrevilippingand-redDuivepstrategy+businesagazineluly2018,
https://www.stratdmsings.com/article/ TRéseofthel astMileExchange?gko=7cf43

8 Regional courier and messenger jobs grew by +36% ,siteg@®Employment Department, Publications, Oregon
Industry Employment Forecast2PT https://www.qualityinfo.org/ed
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expanded hours of operation and fleets, and employ not just trucks, but @tsabNesisaadt
bicycles, to fulfill customer requirements.

While there are no reliable data yet for how much traffic is being generated {oprdetieery of e
productgor all deliveries for that mattérg Central City or in other Portland meigtibathe Portland

Office of Transportation is concerned that this added traffic may be producing increased delays in mol
creating potential safety conflicts, and leading to longer circulation travel times to find available curb sy

How Other Gies are Addressing-Eommerce Delivery Growth

Other cities have begun collecting data and monitoring conditions specificallyskssloiatd with
(including package, parcel, grocery and restaurant,deltvéaes)partnered with industmgler,

and in some cases establish, several innovations before these deliveries lead to incré@ased congestic
the roadways and at the curb. For example:

1 Several cities have introduced code changes to encouragstreeiréoafiing bays in
downtow buildings and other foased ordinances for warehouse and distribution center
developments.

1 Seattle plans to install sensors at the curb spaces in its central business district to assist

understanding how much time is takes to accomplishretieldemntown in order to establish

more realistic fee schedules and dynamic pricing for use of curb space.

New York City established dmuoi$ delivery program which has over 400 subscribers.

The City of Chicago converted a floor of a downtpal parking garage into a fulfillment

center allowing for deliveries to be accomplished by bicycle and foot.

1 Singapore and several European cities have established Delndryy Whoth are
consolidation centers with a smaller footprimjosbsrare delivered from warehouses and
distribution centers via truck and picked up by the customer or delivered by cargo bike or bicycle
their destinatiq®imilar to The Redd distribution center only at a larger scale.)

1 The City Council of Paramde invited developers to create central city logistics centers (five of
which are operational) and mandat&6%haf fin&kilometedeliveries be carried out by non
diesel vehicles by 2017, followed by the totalpb&séeséleled deliveribg 2020.

1 TheGity of London, England establishettrabow Emission Zone (ULEZ) within the central
Londomongestiochargearea Vehicles, including trucks, cars and vans, need to meet the ULEZ
emissions standards or their drivers must pay a daily charge to drive within the zone. To encour:
use of electric vehicles, the City began inspadliolyarge electric charging hubghbu the
zone in 2019

1 In Germany, DHL lastalle®,000Packstationésatellite parcel lockerich they claim are
within teminutes of about 90 percent of the German population

1 And, there are multiple ongoing experiments with drones, robots and autonomous vehicles
confined areas for making deliveries. This consists of Amazon testing six delivery robots duri
daylight hos in Snohomish County, Kvdger grocery delivery by autonomous vehicle pilot
projects in Scottsdale, AZ and dfoMalgreensn, T X,
and FedEx product€hristiansburg, VA

E

9 DHL Packstatioisuccess story continuesutsche Post DBtoupMay 06, 201éww.dpdhl.com
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Recommendationgor the City of Portlané®

Each of the ideas and programs above addressed problems experienced by cities, shippers and car
alike, and in some cases were advanced where industry and cities both benefitted; while others progre
due to their attentiom me et i ng policy goals. Given the Cit
mobility and economic development, and their direct relevance to shipper and carrier goals for impro
operational efficiency, the time may be imp@dacostrategiesvhichaccommodatecemmerce

delivery growth in a sustainable and least impactful manner.

This is an opportune tforethe City and industry to collabGoatexampleve know that with our

growing population will come sigrgficatit ithe number afelivaes. We also have limited options

for acommodatingpid delivery requiremestswa traffic congestievels and curb demands are

growing And both thetyCand industry have a common interest in increasing the efficiency of the delivery
vehicle fleétthrough reduced travel timeendle miles of travehivexpanded use of emiskea

delivery vehicles, and consolidating deliveries.

| t 6 santitonmpt® that none of the recommendations provided below are perfedactnveelies
don6t yet know what the right answers are bec
the changing delivery patterns and because theseaaetexpected to continue to evolve. However,

we ¢ a ndctuntilwe do havd tlvat complete understanding. We should test ideas now so that we ca
know what can work without adverse consequences and can then place the City in a &kétter position t
the market what we want them to do.

Given this caution, and with our goals idetitié€d it y 6 sActianlPiamma 68 f ocus on S
PDX technology solutiangjnterest in maximizaugability tehae the roadway isrecommended
that the City of Portland consider the following goods movement related innovations:

Recommendations that can be accomplished intéren@denerally those that can be accomplished
without new resources, programs, regulatory changes aaioption):

1 Completing Analyses of the Prebtdlacting detailed traffic volume and curb utilization data of
deliverie@including package, parcel, groceries, and restaurant deliveries, many of which may b
ordered vi-eommerce methods) truck van, automobile, and bicydbeing careful to
distinguish trips by automobiles thatkirgg deliveriess key to determining which direction
the City should take. Armed with this type of data, cities can identify whererancmben e
deliveas are creating conflicts and begin to assess feasible solutions to overcontethem.
with the data collection effort and associated analyses, it is recommended that the City of Portle
conveneraExpert Panel @ty officials, shippers aadiersand academits define their
common ground objectives (such as régpsthmgugh consolidation of deliveriespffsiml
smaller and npolluting vehicles, and others).

1 Pricing Usage of Delivery Zioags€urb usage is more intemsegicertain periods of the day,
graduated fee schedules may help shift their use to other less active times of day.

1 Increase Number of Parcel Ldctese are in use at Amazon storefronts and in several grocery
and convenience stores to allow $ofidation of deliveries and pickup by consumer.

10Though some of the ideas and actions implicit in these recommendations are being carried out or considered by
PBOT in some manner, notef have been officially endorsed@iyytioé Portland at this time They are the
aut hords suggestions and wil/ be considered for i mpler
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T

Creating Incentives for Alternative Fueled Vehiclkse t he st at eds di esel

discontinued in 2011 or providing rapid electric charging facilities for delivery vehicles and allow
emissioffree delivery vehicles to use dedicated bus lanes.

Improved {Building Management of Delivarniaay commercial and residential buildings have

been overwhel med with the number of delive
neededo complete the delivery. Property owners or business associations could provide guidan:
on best practices for receiving deliveries

could be required under development review or zamwgteode

Longer term Recommendat(aiere more substantial research and possibly partnerships are
necessary):

l

Shifting Deliveries toNeak Periodds hi s was suggested as part
Strategy and while challenging to imglexgemaving staff shifts at the receiving end that can
handle goods delivery during late night/early morning hours), may be feasible for a wide range
companies. In New York City, over 400 companies subschibertaésveify prografoum

business districkgring the hours/pin to 6am. Company labor and operationa e astset

in the first yeatith a $1,500 payment, with fufweiigh has now expigdyidetytheU.S.

Department of Transportation.

Encourage Crowd Sowgrdor Deliveriésalso called a Ladtle Exchange, whetelk with
available capacity and destinedddpy locationan fill each other up.

Establishin@€entral City Logistics Ceriteadso calledMicreHubs where goods can be
consolidated franucks and transferred to smaller trucks, vans and bicycles-folethe last
delivery.

Directing Trucks to Reserved Delivery Zorievtiaaa App that will allow dhédieciout
and parking payments and curb sensors thahegiessence of a vehicle in the loading/
unloading bay and informs the control center; this could reduce circulation by delivery vehicles.

Shared OStre¢ Loading Facilitieaork with property developers and owners to develop off
street loading facilities that can be used by multiple properties. This could include developmen
a single facility that could be used by adjacent properties wheislaedtsmarating costs,

or for an independent facility (from a logistics cente#tolatmfoeetanding secure lockers)

that could be available to multiple properties who again share its cost.

Develog-ormbased Ordinances/CodeSViarehouse/Distribution Center Developments
improve land use efficiencies and allow for introductioftluéatategistics practices

(A more detailed description of these recommendations, including a summary of their feasibility, advant
and disadvantages, consistency with City plans and programs, etc., is fouMiid) in Chapter

While some of these improvements are fipgiesdlgt and operdbgdndustry, there are many instances
where the public and private sectors share costs and operational respcmsialisieateygipublic

gal Working together, the City and shippers and carriers can improve the -etiiiercygeof e
delieries andealizeassociatedperatingost savings many areas where they would mutually benefit.
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Each of these ideas can be further explored d
is expected to be underway in the fourthofj@@i&oreover, they can be independently explored by
PBOTOsCitygnbaXr tst af f | Portland State Universityo
Uni ver si tUyansh NekxiCenteio n 0 s

l. How ECommerce Works

While eéommerce transactionsuodetween businesses, from businesses to consumers, and from
consumers to consumers, it is most commonly associated with online shopping of tretail products
specific subject of this repprimarily clothing/apparel, consumer electronicsiteemaolzeputy
products. These transactions are growing at a very significant rate which has isthte sadesed in

and in some instances even displacementobnmitar storés

Shopping online is very convenient and provides nearly alssoemtient of goods that can be
purchased in stores. It also allows consumers to research similar products from other vendors with diff
price structures, and typically simplifies any returns of ordered products (which can run as high as 30
allpurchase®)

One of the more remarkable phenomena@buontezce is that fast delivery at low cost and in some
instances Amst is common among most rethiléast, Amazon PrimeNow subscribers in Portland

the service is not yet universally aviadabl@owet free twioour delivery on more than 25,000 items

or within an hour for an additional$D&®r stores including Albertsons, Fred Meyer, New Seasons,
Safeway, Target, and more offer same day and in manyhmasedetimery throughout the City o
Portl and. El sewher e, Macy0s, Wal mart , Samdés
restaurant deliveries, which used to be limited to pizza and Chinese food establishments, is now more
standard than the exception.

8 SAME DAY PICKUP

or Delivery at
Checkout! Your first 3 pickup orders are FREE!

1-HOUR DELIVERY

Source Fred Meyerebsite 9/16/20Fred Meyer offers droair delivery for as little as $9.95 without any required purchase
amount.

11ln most instances, retailers ueeoand brigandmortar stores interchangeably, as they provide multiple options fo
customers to shop, compare and purchase.

12Riding the Returns Wave: Rekegisticand the U.S. PosarviceOffice of the Inspector General of the US Post
Office, Report Number RARRZ 8008, April 30, 20tBos://www.uspsoig.gov/sites/default/files/dtiorary
files/2018/RARER18008.pdf

13Prime Nowttps://primenow.amazon.com/
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These services are most successful when high delivery volumes can be consolidated and thereby re
mileage and fuel consumption by delivery vehicles, and maximize the efficiency of labor forces to com
the highest number of deliveries at the $€aBbowy so is the goal of the logistics strategies that are
employed to maximize vehicle loads, assign deliveries to appropriate vehicles, and keep marketed inve
in closeén warehouses.

E-commerce transactiomghere the consumer makes a @ataddtion from their phone or computer

alters our traditional supply chains and distribution systems from building inventories in warehouses b
on market predictions and shipping gpodlsyts i cal st ores to fApwdlingo
location including homes, nearby stores, lockers, or other convenient locations (see Figure 1).

Fulfilment Centers and Warehouses

The ability of businesses to meet consumer delivery demdadsdelivery with free shijgiangs

withthefi Ful f i I | ment Center s, whtocking awaideeange of firesived k i n c
goods for short periods of time and are located within or adjacent to urban areas. This enables same d
next day delivérincluding handling, pgak@, and labeling the shipment and delivering it directly to the
customer. In addition to these outsourced functions, fulfillment centers are also charged with inven
management, negotiating rates with carriers, and managing returns. Thegdiemas tfog adi

activities that occur between the manufacturer and the customer.

Ful fill ment centers donodét replace the convent
of a retail er 6s ¢go o dsoresa. Blivaryeoigetadl predlcts fo storeslisibdsede s
on an order of items that the store expects to sell and are delivered at either prescribed times or other
when the retailer can receive the goods. Their supply chains and schedules arecpnédistable.
delivery of-e o mmer ce r et ai l items i s based on the i
accordingly, highly unpredictable.

-’«1; i:;, %A

. LT ~ : 1
Inside a typical Amazon Fulfillment Center
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Figure 1. The-sEo mmer ce oPul |l ¢

Supply

Chai

n

Distribution

Mixing

Retailer owned
or brand owned

e Em .- Lﬂstmlle
1 (click and collect)

centers centers

Line haul Line haul

Last mile
(pick-from-store)

== ===

« Homes
» Lockers

Retailer's .com A

Brand's .com
distribution
center

Line haul

== E-commerce assets ] o
« Unit or eaches picking to basket

« Pick against consumer order
» Can be located 750 to <5 miles
from demand

—» E-commerce flows

distribution

center Last mile

« 750 to <50 miles (subject to order
lead time: 3 days vs. same day)
« Parcel express trucks if next -3 days
« Delivery vans, courier, drones
if same or next day

SourceA.T. Kearney analytics
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Fulfilment centers are larger than the warehouses of tlegr gasindg theights have risen from
yesterday's 2t 26foot ceiling height to thet@@06footrangé*because new robotics have enabled
picking and placing packages within just a few feet of clearance from ceilings. They require a great de
space for storage racks, conveyors, and other sophisticated equipment to quickly break down L
shipmestand prepare goods for distribution. Fulfillment center properties need to accommodate score:s
truck bays and large truck turning radii as well as ample parking areas for the large numbers of employ

The Amazon Fulfillment Center in Troutdals,anoiobtics mlitior (4 floors) facility, sits on 51 acres,
contains 2.24 million square feet, 64 truck bays, 276 truck trailer parking spaces, and its 1,500 emplo
have 2,500 parking spaces and 40 bicyclé&spaces

The Amazon regiodatribution facility in Rivergate, scheduled to open in early 2019, contains 880,00C
square feet, approximately 1,000 parking spaces, and will employ 1,800 individuals

Amazon Fulfillment Center in Troutdale opened in October 2018

DeliveryVehicles and Strategies

Deliveries are being achieved by a larger fleet of U.S. Postal Service (USPS), UPS and FedEx light
medium trucks with expanded hours of operation to homes and businesses as well as to neighborh
mailbox facilities. Amazoentcordered 100,000 electric delivery vans which will hit the streets between
2021 and 2074 Further, in the case of the AAmMazon

your home via a smart | oc kes,fpackages ate being deliveredite t o m

14 Five Things You Need To Know About Industrial RéplEsatpaign WilliarAsybes Magazine, 4/25/2017,
https://www.forbes.com/sites/bisnow/201 Alidv@sihineedoknowabouindustrialealestate/#599cff141c5e
1’5St e Pl ans for AProject Piper Warehousedo, produced for
16|bid.
17 Amazon will order 100,000 Electric Delivery Vans from EVE StaeffiBBraaisays, by Andrew Hawkins for The
Verge 9/19/20M0tps://www.theverge.com/2019/9/19/2087 394 Hkmuiaimbeliveryanriviadeffbezosorder

PBOT . -
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storefront establishments including Whole Foods, Amaz
Eleven stores, and to locker facilities separate from post o
at apartment buildings.

The big three national carriers (UPS, FedEx, and the Ut L,,
their welleveloped hwamdspoke delivery networks @ &
extensive fleets account for 85% of 4iméelasarket in the U.
todays. In addition, regioshabrthaul shippers (suchGagrac
andXPO Logistidsoth of whom operate in Oregon) move i
12% of all lastile deliviers'®, and the balance is composed Amazon Key incorporates a smart lock fit

carriers including local operators via crowdsourced ac U st o mendasecuibocamera toa
(includingelivand Uber) recordthe movements of the delivery pers

Vans, automobiles and bicycles are also completing a large pdateetaer ofcluding delivery of
e-commerce items. In Portland, the three largest cargo bike ¢toreamddRedalworks,iie, and
Portland Pedal Power, which can carry up to 600 Ibs of goodassistlestei@ common sight in
the DowntawLloyd Center, South Waterfront and Central Eastside districts amdagpriepeiate
solution for many Jasle deliveries.

In addition, shippers utilize shared use mobility systems similar to Uber and Lyft where registered drive
passengerar s or a companyo6s empl oyees can be cont
instances, individuals with cars are competing against trucking companies. Other innovations incl
systems created [WinberandRoadievhich put drivers in touch with companies to conduct deliveries
when they have available capacity and/ or have a similar origin and/or destination as the cargo in their t

lllustration by Lars Leetafbourtesy of strategic + business magazine.

18US ECommerce Trends and the ImpasystidcsAT Kearney, April 20ips://www.atkearney.es/operaciones/ideas
perspectivas/artigkgset publisherig@©eS4t85g/contentic®mmerciendsandtheimpacbrHogistics/10192

19]bid.

20 Cargo hikes in use elsewhere are reported to be able to handle up to 750 Ibs of cargo.
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Whi¢ many of these strategies have increased the productivity of caarer tiaetsrs also face
challenges employing the necessary nutmizdrdriveparticularly with regard teHangtravetp

completall of these deliveries. Thiedanany industry experts to predict that there will be a significant
increase in the use of bicycles and tricycles (motorizedaodzgofor local deliveries, and that in

the next few years many more deliveries will be made by autononrobsteelaictesyen drones.

. Growth in ECommerce

According to an article in the New York Times, the firsboffigate transaction occurred on August
12, 1994:

A At noon yesterday, Phi l Brandenberger of P |
audio disk, paid for it with his credit card and made history.

AMoments | ater, t he c¢hampag nrswry tame hogse wer e p o |
in Nashua, N.H. There, a team of young cyberspace entrepreneurs celebrated what was
apparently the first retatransaction on the Internet using a readily available version of

powerful data encryption software designed to guarantee privacy.

ANExperts have | -ddad gecudty asna necassahy first rstepm before
commercial transactions can become commortheninternet, the global computer
network.

AFrom his workstation in Phi
onto the computer in Nashua, and used a secret code to send hi
credit card number to pay $12.48, plus shipping costs, for
compact dik "Ten Summoners' Tales" by the rock musician Sting

;T el

"Even if the N.S.A. was listening in, they couldn't get his credit ¢
number," said Daniel M. Kohn, the 3/arold chief executive of the
Net Market Company of Nashua, N.H., a new venture that is
equivalent of a shopping mall in cyberspace. Mr. Kohn was refel
to the National Security Agency, the arm of the Pentagon

develops and breaks the complex algorithms that are used to ket
most secret eleé&tronic secret

Since that renkable event;a@mmerce sales have grown as a percentage of total retailgakes.
e-commerce market for all goods surpassed $2 trillion in 20p&ctedbinearlydoubldy202%2
Businesto-business sales have represented a largeofstammerce but that share is expected to
decline by 50% &ir.1trillioA3) by 2020 as retail busifes®nsumer-eommerce grows. In Oregon,

21 Attention Shoppers: Internet is, ®ptar Lewis, New York Times, 8/12/1994,
https://www.nytimes.com/1994/08/12/businessshtemermnterneis-open.html

22Retail @ommerce sales worldwide amounted to $2.3 trilliondra2® progected to grow to $4.88 trillion by 2021.
statista, 201Bttps://www.statista.com/statistics/379046/watdigidemmercsales/

23US B2B eCommerce To Reach $1.1 Trillion Bad0RdaApr 2, 2015 Forreskeips://go.forrester.com/blo@g¥15
02us b2b_ecommerce to reach 11 trillion by 2020/
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retail sales represented aomesticdroduat (GDR)INY01Z @nélo o f
e-commerce retail employment lj4sof total retail employment in the Portland meétto region

According to recent data compiled for the National Household Transportatimer&gesayntbera

of monthly onlideliveries made per household more than doubled from 2.4 in 2009 #& 4.9 in 2017
Looked at another vamgording to a March 2018 survey by Periscope, nearly 70% of all Americans have
made online purchases, which was consistent among all age gybepsjrbthiehad® years old

cohort (85%) and lowest in H&® §@ars old cohort (Z2%Jhe U.S. Department of Commerce which
tracks retail sales reported tbammenerce retail sales grew from $165 billion in 2010 to $452 billion in
2017, a 175% iease, while total retail sales grew by 29% during the sé@niecpariodrce now
represents about 10% of all retail sales revenue in the U.S. To place tki® inucobéexdf e
commerce packages delivered annually in the U.S. was estinfiaid® aridtlieer way to appreciate

this volume is that if 11 billion stesieddoooks (a commaommerce purchase) were placed end
toend they would circle the earth 84 times.

Researchers in New York City surveyed deliveries madsitteaiigitbuildings in 20dé found
a variety of interesting phenomena that could also be relevant to City of Portland conditions:

1 The number of deliveries of packages/parcels and food (groceries as well as prepared foods fr
restaurants) are ngadjual though the vehiatesand delivery time periods are very different.

1 All delivery types were relatively equal throughou®pine @ayn but parcel delivery peaks in
the afternoon followed by the morning periods, while peak delivenyparess ffiods are
the evening peak and evenipgaifperiods. Grocery delivery was relatively constant throughout
the day except for a deep decline during the evening peak period.

1 Nearly 60% of all package/parcel deliveries are made by steprgansaaadl@o by foot,
10% are made by singlé trucks, 10% by passenger cars, and 9% by bicycle.

1 Bicycles delivered 72% of all prepared foods, 17% of groceries, and approximately one percen
packages/parcels.

1 47% of all truck/van/passenger car deliveries were parked illegally; of the 53% that parked legz
39% were doularked?

24 Retail and-Eommerce (Graph ofwheek)Josh Lehngbregon Employment DepartManth 16, 2018,
https://oregoneconomicanalysis.com/2018/03hGkeetaihmercgrapkoftheweek/

25National Household Travel Survey)(NRddi&ral Highway Admatish, Washington, DC 2019,
https://www.fhwa.dot.gov/policyinformation/nhts.cfm

26 CPG Goes Omnichannel Shoppers Grasp the Digital Cpgistapieyby McKenzie, March 2018,
https://www.periscemutions.com/download.aspx?filelID=3456

27 Estimated Qualiet.S. Retail Sales: Total arahinerge).S. Department of Commerce,
https://www2.census.gov/retail/releases/historical/ecomm/17g4.pdf

28 The Rise of the L-Mite Exchae TimLaseterAndrew ippingandrredDuivenstrategy+businassagazinguly
2018https://www.stratdmsings.com/article/FRéseofthelL astMileExchange?gko=7cf43

29Freight Activity at High=Density Residences in NewAl@dnGynway, PhD, City College of New York, at TRB
International Urban Freight Conference, October 20, 2017

30Parking Conditiofor Residential Delivery in New York City: A Case Studiémalisisand, Quanquan Chen,
Alison Conway, TR&8ume: 2672 issue: 9, December htg%18doi.org/10.1177%2F0361198118783161

E-Commerce and Emerging Logistics Technology Report P age|13


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://oregoneconomicanalysis.com/2018/03/16/retail-and-e-commerce-graph-of-the-week/
https://www.fhwa.dot.gov/policyinformation/nhts.cfm
https://www.periscope-solutions.com/download.aspx?fileID=3456
https://www2.census.gov/retail/releases/historical/ecomm/17q4.pdf
https://www.strategy-business.com/author?author=Tim+Laseter
https://www.strategy-business.com/author?author=Andrew+Tipping
https://www.strategy-business.com/author?author=Fred+Duiven
https://www.strategy-business.com/article/The-Rise-of-the-Last-Mile-Exchange?gko=7cf43
https://doi.org/10.1177%2F0361198118783161

A similar datcollection effdwas completed in the Center City district of Seattle in the fall of 2017 which

focused on curb usage and found that:

T 40% of commerci al vehicl es

parked i n fiunaut

(which are desigador drop off and pickup of passengers), metered spaces bus lanes, tow away

zones, and other restricted areas.

= =4

and 30 minutes, and 16% were parked for periods longer than 30 minutes.
1 Service vehicles (i.e., those providing maintenance for heating, ventilation, air conditionin

plumbing, electrical and other systemsyiteah36% of all commercial vehicles parked at the

curb.

Passenger vehicles made up 52% of the vehicles parked in commercial vehicle loading zones.
54% of all commercial vehicles were parkedratelérritgss, 28% were parked between 15

The effect of this phenomenal growth of deliveries has resulted in changes to motor carrier and local pi
and delivery operations. According to the American Transportation Reseamvelagjadistimnee
traveled by a typical truck box trailer (the most common truck cargo) in the U.S. decreased by 296 mile

37%, between 2000 and 20&:spite the reduced mileage of an average haul, truck vehicle miles of

travel (vmt), particulanylban areas, increased by 17.7% between 201133mutigGir8y due to the

significant growth in shaul and lastile trips. Moreover, employment grew by 85,000 new employees

at courier and messenger services establishments between 2067, amd f@gkeinit truck
registrations grew by 7.8% while combination truck registrations grew by just 4.4% duriffy the same peri

Amazonébés role in this transf
accounted for 5% of all retail salesUnSthim 2017, and as show
Table 1, was responsible for 49% of all online retail s&fes in 20

Another growth indicator is the absorption of industrial warehc
which has increased at unprecedented rates in the City since
vacancy res dropping from 7.2% citywide in the 4th quarter o
3.5% in the 4th quarter of 2018 (see Table 2). Industrial spa
rates in the Portland regiamich directly serves the City comm:
retail, restaurant and residential salrgzed to a low of 3.2% in 2
from 7.5% in 2011.

Another indicator of local growtlitdmmerce is employment in
transportation and warehousing category which is where a gr
of ecommerce delivery jobs are found. As shown in Tablendpe
in this sector grew by 12% in the Portland region and 12.5%

between 2005 and 2018. Employment in truck transportatio..

Table 1. Top 10 U.S.
E-commerce Companies

% of ECommerce
Sales in U.S. 20]

Amazon 49.1%
eBay 6.6%
Apple 3.9%
Walmart 3.7%
Home Depo| 1.5%
Best Buy 1.3%
QVC Group 1.2%
Macys 1.2%
Costco 1.2%
Wayfair 1.1%

Sourceemarketer, July 2018

R LR S

31 Commercial Vehicle Parking in Downtown Seattle: Insights on the Batfl&&trittle GeriCarmen Giron
Valderrama, Jose” Luis Maebedin, andnke Goodchild, TRB Conference 2019,

https://mail.google.com/mail/u/0/#inbox/FFNDWMZxHpgNCffmSjvtcKQVkxRnZPML?projector=1&messagePartld=0.1

32E-Commerce Impacts on the Trucking |ndimgtrican Transportation Research Institute, page 21, February 2019,
https://truckingresearch.orgémtent/uploads/2019/02AMpact®EE-CommereenTrucking22019.pdf

33 |bid, page 22
34 |bid, page 23
35 |bid, page 24

%Amazonds SGommearce s how WA%Dr 5%Ef Retailrgaldd_unden, Tech Crunch magazine July 2018,
https://techcrunch.com/2018/07/13/arshamo$theuse-commercmarketisnow4dor5-ofaltretadlspend/

E-Commerce and Emerging Logistics Technology Report Pa g e|14

b


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://truckingresearch.org/wp-content/uploads/2019/02/ATRI-Impacts-of-E-Commerce-on-Trucking-02-2019.pdf
https://techcrunch.com/2018/07/13/amazons-share-of-the-us-e-commerce-market-is-now-49-or-5-of-all-retail-spend/

during the period, but courier and messenger jobs grew by +31%, and warehouse and storage jobs gre
21% in theegion and nearly 24% statewide.

Table 2 . Industrial Space Vacancy Rates for City of Portland and Portland Refi@8 2011

Q4 Q4 Q4 Q4 Q4 Q4 Q4 Q4
2011 2012 2013 2014 2015 2016 2017 2018
Central City 4.2% 4.1% 2.5% 2.0% 1.9% Na 2.9% 3.4%
NW/Guilds Lake 7.4% 5.4% 57% | 4.6% | 4.7% Na 2.7% 2.3%
N/NE 7.8% 7.4% 6.6% 6.0% 5.2% Na 5.1% 3.8%
Total City of Portl 7.2% 6.6% 5.9% 5.3% 4.7% Na 4.5% 3.5%
Region 7.5% 6.8% 5.9% 50% | 4.7% Na 3.7% 3.2%

SourcePortland: The Knowledge R2@bit through 2018, Colliers Internatitpstl/www?2.colliers.com/en/United
States/Cities/Portland

Table 3. Transportation and Warehouse Sector Employment Trends in
thePortland Region and Oregon Statewide

% Change

Portland TTounty Region| 2005 2011 2018 | 20052018
Truck transportati 11,100/ 9,700 | 10,700 -3.7%
Couriers and messeng 4,800 | 4,500 | 7,000 31.4%
Warehousing and stor{ 4,400 | 3,300 | 5,600 21.4%
Total| 22,305| 19,511 25,318 11.9%

% Change

Statewide 2005 2011 2018 | 20052018
Truck transportati 19,178| 17,097| 18,778 -2.1%
Couriers and messeng 6,597 | 6,242 | 9,648 31.6%
Warehousing and stor{ 7,524 | 6,699 | 9,886 23.9%

Total| 35,304| 32,049| 40,330 12.5%
SourceOregon Employment Department, Publications, Oregon Industry Employment
by Geography, 2a81 8 https://www.qualityinfo.org/ed

According to the Oregamployment Department these jobs are expected to increase by 21% in the next
decade (see Table 4), with warehousing and storage jobs increasing by 60%.

Table 4 . Oregon Statewide Employment Forecast Growth in Transportation and
Warehouse Sector Employment 20027

2017 2027 Change | % Changg
Truck transportation 18,700 19,600 900 5%
Couriers and messengers 9,100 11,000 1,900 21%
Warehousing and storage 8,600 13,800 5,200 60%
Totals| 36,400 44,400 8,000 21%

SourceOregon Employment Department, Publications, Oregon Industry Employment2B@&cast, 2017
https://www.qualityinfo.org/ed
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Also, cargo flights (i.e., flights with 100% cargdteriRidEnal increased by more than 34% between
2016 and 2039Further, according to Scott Drumm cargo flights at PDX increased by twelve/day in th
past yed?. All goods delivered to and from air cargo facilities at PDX are completed byrtrucks and ott
motor vehicles.

As our abilities to make purchases electronically become even more accessible through smartphone
other internet connectivity, we will likely see continued high growtbnnatescin €ales and their
corresponding delivery traffid t 6 s | mportant to not e, however,
stores.

1. Consumer Trends and Delivery Demands

While we dondét yet urcdmanersetdalivedy iswreatirtg traffic cohghestion,g r C
safetyconflicts and/or impedance at the curb, we do have reliable data from the U.S. Department
Commerce about retail sales at stores armbmimerce, and from marketing organizations about
consumer preferences.

Which Products are Being Purchased Online?

Retail consumers are primarily purchasing clothing, electronics, computer equipment, and furniture on
which hasnét fluctuated in the past five year:
being purchased online, most excesdahigenerated at sté?es.

Delivery of groceries and other food iterosnaiaerce is growing at a very significant rate (the offering
to consumers is so new that there isndét relia
truly revationary in that they involve perishablystiotems that require refrigeration and has led to

an entirely new set of equipment, facilities, delivery mechanisms, and refrigerated #arehouse spac
Sparked by the-lome restaurant delivery se@iobhua nd Amazonds purchase o
their delivery service to Amazon Prime members, grocery and restaurant delivery have becol
commonplace overnight.

37PDX Aviation Statistitis://www.portofportlamad/i€manceAndStatistics

38Reported by Scott Drumm, Port of PoriZihdpbPortlandd®mmerce Peer Review Meeting 1 on 4/12/2019.

39Consumers Are Changi@pBEmerce Preferendéaterial, Handling and Logistics September 13, 2018
https://www.mhlnews.com/techraltmyation/consurs@nschanging-commercpreferences

40Millennials, Ecommerce Cause Cold Storage Businesbyd\eliggBay, Western Real Estate Business. Page 1, July
2018https://westernrealestatebusiness.epubxp.com/jdkXNIRIBO
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https://www.portofportland.com/FinanceAndStatistics
file:///C:/Users/garbe/Downloads/Material,%20Handling%20and%20Logistics%20News
https://www.mhlnews.com/technology-automation/consumers-are-changing-e-commerce-preferences
https://westernrealestatebusiness.epubxp.com/i/1001516-jul-2018/30

Figure 2. Percent of Retail Sales Made Online 2017

Food, Beer
& Wine-58%  Clothing-66% Computer hardware/

software-48%

Toys and Games-
61%

Music & Videos-74%

Sporting Goods- Furniture-66%
58%

Books & Office

Magazines-61% Supplies-68%

Drugs and Health Aids-
9%

SourceU.S. Department of Commerce

Table 5. Online and Store Purchases by Type and $ in 2017

Sales (in billions

Online| Store | % Onling
1| Clothing $13.6| $7.0| 65.9%
2 | Computer hardware/softwi $11.1 | $11.9| 48.1%
3 | Electronics $8.4 | $2.9 | 74.1%
4 | Furniture $7.8 | $4.1 | 65.8%
5 | Office Supplies $5.7 | $2.7 | 67.8%
6 | Drugs and health aids $4.8 | $50.0| 8.8%
7 | Books and Magazines $4.2 | $2.7 | 61.0%
8 | Sporting Goods $3.0 | $2.2 | 58.2%
9 | Music and Videos $2.8 | $1.0| 74.0%
10| Toys and Games $2.7 | $1.7 | 61.4%
11| Food, Beer and Wine $2.3 | $1.7 | 57.9%
12| Other merchandise $12.5| $16.5| 43.2%
13| Nonmerchandise $6.8 | $3.6 | 65.5%
$85.7 | $108.0 44.2%

SourceU.S. Department of Commerce
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It wasndédt | ong ago that shipping and handling
customers would expectb twe ekesc efiovre dehleii we rpyu.rac h
extraforfasterhi ppi ng and track the progress of shipn
time, followed by delivery within one day, and even within one or two hours. In this highly competitive r
suppliers are continually testing and evaluetingeasr 6 s pr ef er ences.

According to the annual eCommerce study conducted by 3PL provider Dotéém Distribution:

T 90% of those surveyed Ahighly value free |
shipping influences future purchGsesr eaways al so positively |

purchases. These factors outranked faster
1T "n62% would buy again from a brand offering
T "n67% are |ikely to add items to cart to re

Courtesy dfiaterial, Handling and Logistics September 13, 2018

Interestingly, consumers stated that free shipphtigh@rdbtivery is more important themstaipping:

T A0Only 25% of 2018 r es ponddeindhap contrastitatheg®@y e x

whoéd have paid up to $9 more for faster d
T "93% are greatly or somewhat i mpacted by s
T A77% said dél avperd doti chdédd uamrcievdut ure purcha

Finally, age is an indicator of delivery preferences. For example, younger caoswe@enealue
and faster delivery, while older buyers are more likely «wseek fee shippiagd free returns.

T AGen Zo (indivi dl990% and niDOOsh 36k mamedcsalang detivierg mi d
a top influence in future purchase degidiggieest of all groups; 87% are more likely to make

41 Consumers Are Changi#@pmmerce Preferendéaterial, Handling and Logistics Sieiesnbed 3, 2018
https://www.mhlnews.com/techraltmyation/consurs@nschanging-commercpreferences
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online purchases if they can retstorén 7% are more likely to purchase from retailer again if
online order came with free giveawayo

T AMill ennialso6 (those born between 1981 and
for free shipping; 36% prefer buyingdobltie highest of athgps; 79% are less likely to buy
from dailer (i.e., ano®mmerce retailer) again if delivery is delayed; 60% are more likely to

purchase fromeai | er again i f online order came wi

T ABaby Boomer so ( bor n expect omdag delivel§Olanest af alld 1 9 6 ¢
groups; 95% of purchase decisions are MfAson
hi ghest of all groupso

Anot her study found that the nAGen ademorendi vi c
orline purchases in 2016 than any other group, with an average of 18.6 purchases/yea®across the wol

V. Innovations for Improving La#dile Deliveries

Delivering merchandise in theniesportion of the trip in aeftesttive manner has been a challenge

for ecommerce vendors since its inception. The fundamental economics continue tordg dependent
route densiyy how many packages can be delivered on a given delive2y concanttated package

volumé& how many packages or items are delivered at each stop. As package volume has grown, carri
have been able to increase the number of deliveries per stop and/or per mile, although these efficien
cannot always be guaradt

Beginning with the point of origin, industrial

construct new fulfilment centers and wareho
often unavailable and/or very costly. Some dey
are repurposing older industrial buildings, inclut
of dyinghopping malls. Under construtiitiridago
is the Millennium Chicagenidst facility which

conversion of a portion of eowityed undergrour
parking garage in the
within 15ninutes of nearly 230,000 residents

In Seattle where industrial space is veryRnolibegs
is building a thrstory, 590,08@uardoot fulfillment  Courtesv of JLL Millenr@izaco

center3, the first mudtiory warehouse in the U.S. though

they are commonplace in other countries. The facility will accomreodateebctraad smaller-light

industrial tenants. (Prologis recently purchasedd¢he Rdfland Meadows horse racility fehich

they reportedly will redevelop as an urban logistics facility with up to ten buildings for warehouse, distrib
or light manufacturingjse.

42The truth about online consumers: 2017 Global Online Consutirv &dptatnational, 2017,
file:///C:/Projects/ECommerce%20for%20PBOT/TMes@@bittunlineconsumers. pdf

43BrochurePrologis Georgetown Cross@@il East Marginal \8ayth Seattle, Wips://www.prologis.com/industrial
logisticsvarehousspace/unitestates/seattle/prolegg®rgetowerossroads

44 Prologis Purchases Portland Meadows PropeBtephmnie Basalyga for the Portland Tribune, 9/11/2019,
https://pamplinmedia.com/but88/4382435037rologipurchaseportlangneadowproperty

PBOT
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Secondary Logistics Centers

Micro-hubs.Also referred to as miasbs or micro depots, riiakss are consolidation centers for
lastmile deliveries in dense urban districts. Goods are delivered from warehouses and distributi
centers via truck to the mmglofacility where they are either picked up by the customer or delivered
by cargo bike loicycle to their destination. The Redd in the Central Eastsieruis provicting

dry goods and refrigerated warehouse space, handling, packagiilg deliviexst by cargo bike.

Micrehubs can be:

1 Urban Consolidation Certdesger, permamefacilities located in urban areas that allow
businesses to consolidate and coordinate between freight carriers;

Delivery mictabs are urban consolidation centers with a smaller physical footprint; and
Neighborhood Lockesise small storage ulutsated close to the final delivery point which can

be conveniently accessed by customers. In Portland lockers are found at Amazon retail storefrol
7-Eleven stores, apartment buildings, and other locations.

T
T

l.’a

Rendering of ProLdgenrgetowdrossroadsSeattle

As of August 2018, there were seveimumhisroperating in Amstefésanving the postal system and
other |l ogistics providers where vans -milel oad r
delivery

45City deliveries using raicros and innowatifreight bike®020 Civitas Conference, Amsterdam, The Netherlands,
8/3/201&ttps://civitas.eu/eventidtiveriessingnicrehubsandinnovativéeighbikes
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In Frankfurt and Utrecht, DHL delivers standardized c

(which can |l oad up to 27F

|l ocati ons for transfer

specially equipped to handle the containers. DHL ex| &

i e a ayhHukCgameplace up to two standard del

vehicles, with an equivalent CO2 saving of over sixi § :

per year and a signi i c:

Neighborhood Lockeducdhe time that a delivery per
spends in a buildifend cosequenthyeduces the time th
curb space is utilized for active deliveries.

AsofNovembe2018 Amazomasdevelopedlstorefroribcationg Portlangvhergpackageare
deliveredbo a storagdockeffor pickuf?. Customers are notified of their arrival and provided with a
locker number and code to open the locker. Returns can also be transacted aMbsié facilities.
theirockefacilitiegrelocatedn othercommercigstablishmeniscludingrredMeyeiand Whole
Foodgroceriemsndsomeareindependeimazostoreshatarestaffed inadditionrsomehighrise
officeandresidentidluildinghaveAmazotockefacilitiesThesesatelitéacilitiesanreducelelivery

tripsby concentratirdgeliveriegndmayofferconveniende customerghod o havea mean®f
directlyeceivingarcelsaswellas providingdditionadecuritpverdeliveriemadeto unoccupied
home®rbusinesse®Vhileaheyw o significantheducerehiclenileoftraveltheycanbeameans

ofmakingthemonvehiculadelivergervicegeasible.

online.

Picky|
here.

46DHL expands green urban delivery with City Hub for cardaHiidyadss Release, 3/1/2017,
https://www.dhl.com/en/press/releases/releases 2017/all/lexpress/dhl_expands green_urbanhdblif@rycavith city

| a = T * s ad S : /
Amazon Locker Amazon Storefront at 1131 SW Jefferson St

reet

rgo_bicycles.html

4“According to Barb IlIvanov, Uhearlyw8@% of thettigne aodéliveWy pession isnirgthiso n

building is spent getting through security (12%) and riding elevators to different ftomts-dadrgoitendnts
6 7 ¥14/2018ttps://depts.washington.edu/sctlctements/ithenews/nextgesupplhchairnterviewarbara

ivanov
48 Calculated frdfmd an Amazon Locker in YourNaeamber 2018,

https://www.amazon.com/gp/help/customer/display.html/ref=hp 200689010 findlocker?nodeld=201117850
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Logistics Strategies

Logistics managers who dispatch fleets strive to combine a variety of packages with similar locations
each delivery. For example, Amazon is leveraging its acquisition of Whole Foods to combine grocery
other e&éommerce package offerings intormherease route density. ThisWeémaris completing

the construction of fApi ckup denmandeintosacsing&etdeliver® 0 o f
point.

Some carriers may be under contract to proaltieelivery according to a contract or on a per trip
basis. As discussed earlier, crowdsourcing (o
commoly used means of scheduling deliveries (Table 6 presents a sample of crowdsourcing delive
systems in operation in Portland). Much like the transportation network company apps used by Uber
Lyft, conventional trucking companies as well as tehed dajigery services or indivichralse

contacted about their ability to make a delivery. Company employees are also used for these purpo
and there are systems such as those created by Nimber and Roadie which put drivers in touch \
companie® conduct deliveries when they have available capacity in their trucks and / or have a simil
origin and/or destination as the cargo in their truck.

Table 6Crowd Sourcetdse Mobility Firms in the Express and Parcel Delivery Business Operating
in Portland

Start | Company| Modes: Insurance | Operation
Year Fee Package Siz€
Nimber | 2016 20% Walk, bike, cé Up to Price negotiated be+\

or van 500 pounds thewa y 0
Rickshaw| 2013 From Package Broker. Cooperate with carriers
$5.50 delivery
Roadie 2015 Up to pickp $500 free, | Price negotiated betwaeliverers and users. Pri

truck or 500 I up to $10,00 set based on mileage and package size
*This is a selected list and is current as of 11/2018. This industry has been genetgisigmaapbtanich are unable
to stay in business foldhgterm.

Many experts dondt believe these options are
i d e alastMile Exchéng® As shown in Figure 3, rather than responding to a customer order (or
predictions about orders), Atransportation <co

sales process and dynamically balance supply and demand, much as Upecingds sugmirage
more drivers to work duri®mg ti mes of peak nee

In other words, if retailers andhilestransportation providers share data in real time, carriers could
determine whether they could complete such & dwilicerybining it with other deliveries already
scheduled and what they should bid for the assignment. Those with deliveries to the same location
nearer to that location could offer a discounted price. The exchange would likely require a shared data

49Hundreds More Higgch Pickup Towers are Headed Y qumy\WesgirRushingWalmart Communications. April 5,
2018https://blogyalmart.com/innovation/20180405/hemdrekig htechpickugowersareheadee/ourway

50 Shifting Patterns: The Future of the Logistics RvdDsthgtwork, November 2016,
https://www.pwc.com/gx/en/transpddaisbios/pdf/tigtureofthelogisticsndustry.pdf

51The Rise of the Lddile ExchangBimLaseterAndrew ippingandrredDuivenstrategy businessluly2018,
https://www.stratdmysiness.com/articlefRiseoftheLastMileExchange
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Figure 3. LasMile Exchange Flow Chart

How a Last-Mile Exchange Might Work
The current system of delivering packages from an online retailer to the customer’s home could expand and evolve into a complex network informed by
data that would yield improved convenience, transparency, efficiency, and cost savings.
RETAILER RETAILER RETAILER RETAILER 7 RETAILER "%
ROUTE OF
INITIAL
PURCHASE h
CUSTOMER CUSTOMER CUSTOME CUSTOMER CUSTOMER
When a customer | The carrier, knowing that The carrier can also The retailer or its warehouse Ultimately, a last-mile exchange
orders an item a delivery is being made to offer the same retailer a might have neighbors as well. will allow a dynamic pricing model
online for a certain customer, can great price for an The carrier can offer nearby open to multiple retailers,
delivery, the offer the retailer a better additional package to be sellers better delivery rates for targeting a host of consumers,
“from™ and "to” price for delivery of delivered next door. The delivering to the initial bid on by a host of carriers.
addresses, which another item to the same retailer can encourage customer. Collectively, the “invisible hand™
are traditionally address, A retailer can the neighbors of the marketplace will drive
instructions fora | then encourage additional accordingly. greater efficiency and a win for
carrier, are also simultaneous purchases retailers, carriers, and consumers
valuable data with special offers or
points. discounts.
Source: Strategy&
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based system to pool package data, resource availability data, and analytics to dynamically optimize pi
and delivery routes.

Innovations for Accomplishing theastMile Delivery

The conventional method foemidestdeliveries involvesdichted employee afaariempicking up

parcels at a consolidation point before delivering them directly to the recipients. In addition to the logi
strategies and crowdsourcing approaches described above, the following innovative delivery systems
being tested or are in agraknt today and would provide direct benefits to ecommerce delivery:

Autonomous TrucksSelfdriving lonlgaul heawguty trucks, lasile delivery vans and other
commercial delivery trucks are being tested throughout the world; in many ifl&tances on puk
roadways. They carry stamglardz e d cont ai ners and are gener ;
truck fleets. The economic benefitsdriveedf trucks are numerous, including the cost savings

of phasing out truck drivers, and the ability forarucksp er at e 24 hour s/ day
be driver restricted hours issues to contend with.

Like autonomous passenger vehicles, autonomous trucks come with several issues of concerr
the City of Portland including safety regulations and théopatergased vehicle miles of
travel and congestion.

AVer ao, aeledric iruckecablfrens \&lyenty loperatesamfined areas
the Port of Gothenberg, Swetiere it trawkpetitive routes over short distances
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Autonomous CarsNuro,an autonomou
vehicle startup focused on the last mile ¢
oflocal goods and services, has teame
Kroger to delivery groceries using auton
vehicles (which can travel up to 25 mph)
pilot grocery delivery programs: the fir p 288
from August 2018 to March 2019 operat &g
of one store in Scottsdete, The other begi i
in March 2019 and serves two stor &
Houston, PXx For a cost of $5.95/deliv
cust omers place del
online system and
when the battgygwered vehicle shows u
their residenée

Other grocery chains have attempted to |
autonomous vehicle delivery services al
expected to have these serai@kable soor
Stop & Shop, a northeastern U.S. chi
grocery stores, intends to -dffckan
autonomous vehicle delivery service i ESES
Boston area sometime in 20T8e battery S8
poweredi R o b ovalscte twill restock
guarters at nearby Stop épSiores.

Nu r oelovehiclRcan catwelvegrocery bags stored in refriget
compartments and opened using.an app

Even though smaller than conventional d
trucks, these autonomous delivery vehic Robomart autonomous vehicle delivery will supplement £
utilize ostreet curb space, increas Shopo6s standard delivery
competition for vehicles seeking parki _

loading and unloading, as well as the occasional

blockage of kikanes, fire hydrants and crosswalks.

Robot DeliveriedAnother autonomous vehicle makingléadeliveries aelfdriving robots

that travel only on sidewalks and crosswalks and can carry orders as heavy as 50 pounds for as
as 30 milés They travel at slow speeds using a global positioning systdeyeswl GGera

sensors to allow autonomous nawgdiey need to be supervised by humans, but that can be
done remotely for several operating at any one time.

Amazon has been testirgs own fAScout o vehicles with six
County, WAor now, Amazon says, it will limit its testing to daylight hours Monday through Friday

52 Kroger and Nuro Launch Autonomous Delivery Service inKirtmestoRress Release, March 14, 2019,
https://www.prnewswire.comfred@ases/krogandnurelaunckautonomotselivengervicen-houston
300812183.html

531bid.

%St op & Shop is planning to roll oBogton Glaba, |JAnuEey 049, v er | e s ¢
https://www.boston.com/news/business/2019/08b@rstiopmardriverlesgrocenstores

%Post matesd new r over, ,bBMichael&rothausdFastaConapang hagaginegiDitenmbe s i g n
2018https://www.fastcompany.com/90281867/pasmatesiserves-adorabkdy-design

S6https://wwstarship.xyz/
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Scout will also have a human c htlgpaegateareundt o ma
pets, pedestri ans, 5Robotidelavarywehitlesmrg beend teStaddypn t h e i
Technologigbhroughout Europe aedently begun tests at George Mason UniVirsityiline

retail sales in the Urreasing by 16 pergast between 2016 and 2)®B& many as eight

sidewalk bot delivery vehicles have entered the marketplace including: Loomo Delivery, Anymal, Se
Marvel, Box B&liwibot, Scout, and Starship Robots.

A combination delivery system featuring an autonomous car that includes an autonomous bot ins
has been developedAryboticand Continentato accomplish the full roadway to sidewalk
delivery by unmanned de%ces

Cities have been struggling with how to regulate this new kind of vehicle creating confusion a
congestion on sidewalks. San Frasev&relyestrictethemachineattheendof2017 requiring
permits and mandating that startups test their delivery robots in quieter, more industrial neighborho

Scout Bot by Amazon Serve Bot by Postmates

Drones. Deliveries by drones are being used in limited environments and for selective delivery typ
in a few countries including the UK, France, Japan and China. Their use for delivering relief and me«
supplies to remote or difficult to reach areasgsidod@ligiare experimenting with drone delivery of

food and beverages to guests. In addition, its widespread use for other types pbdidiviznies

food and packagdms been delayed by additional tests, development of regulatioipgpeand for sh

to resolve several logistical challenges. The cost savings to shippers, and the benefits to commerce
well asreduced truck traffic and corresponding fuel consumption and emissions, would be enormou:
drones replaced many deliveries completed by more conventional means.

570ut of the Way, Human! Delivery Robots Want a Share of Ypby Satewsilisu for Scientific American, Reéhruary
2019https://www.scientificamerican.com/aridiewtyhumardeliveryobotsvanta-shareotyoursidewalk/

58The Last Mile Delivery Market in the Unitedz8tattrs Opportunities to 2023minerce is the Biggest PBusinesd/ire
Magazine, February 4, 26®s://www.businesswire.com/news/home/20190204005673/en/

59 Robotic Package Delivery with ANYmal 31, January 2019% Commentim News /by Péter Fankhauser
https://www.anybotics.com/2019/01/3 Yrataimpeieliveryithanymal/
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In Septembe2019, the FAA approtesting drone delivery of FedEx and Walgreens products b
Wing, a subsidiary of Goog@hristiansburdirgini®. The license was issued after the company
tested drone deliveries at Virginia Tech University adéneemdatems to homes near campus.

Thereds consi der at idctions tobegulate commerciakdimmelopetatonsolrf |
general, the FAA has authority over the air space while local jurisdictions have authority over lanc
sites. However, operations i n tlsafetyaandnd pace ¢
use, all of which fall under the purview of local jurisdictions.

After receiving an order fr dim, Googlmobi | e appg
fleet of drones can pick up a package from a business or home, fly to a designated

destination, hover ahd 20 feet over the delivery area, and use a tether to lower

the package to a precise location such as a backyard or a doorstep, according to

its exemption application. Wing uses its own unmanned traffic management (UTM)
system t o man a g peath frdmetakelffrtolandiiggo ehsure gpfe t

operations around obstacles such as buildings, trees, and other dfones.

\ . Y ln’lli;;‘i\
Wi ngébs drone |lifts from the ground verticatferthogely fl i es
fly up to five machines at one time, though that number may increase.

60Drone Deliveries Coming Soon, as Wing Unveils PlansifeKiFidsT rial with FedEx \Afadgreend-edEx press
release, September 19, 2@1185://about.van.fedex.com/newsroorlEi@niescomingooraswingunveilplans
forfirstofitskindtrialwithfedexandwalgreen/

SlHowever, Portlandés noi se o rhips:/iwaw.morlandomsgHcivio/GB268 i ncl ude

62Google drones may soon fly commercially ovebYidgihiaGallagher, Freight Waves Magazine, 4/19/2019,
https://www.freightwaves.com/news/technologlimoespiaysoonrfly-commercialbvervirginia
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Cargo bikesPortlanders are familiar with cargo bikes through the common appe@ence of B
Portland Pedal Power, Soup Cycle, and other delivery companies. Mosteaigotbdadly

powered, or electric power assisted, and some can carry up to 7563hef asegn ideal
Ssubstitute for many del i ver i ebsifabyparkingarea. par t i
In addition, they can be loadddunloaded in lesser time, and can move more quickly in congested
urban areas that have a bicycle route netwol
trucks and are an important means of delivering goods when roadways are ugavailable duri
emergencies or other incidents. In 2016, UPS began oelectticglljsassistelike tricycle in

Portland, and early 2019, UPS will start a licensed pilot proghéke foperations on sidewalks

and bicycle lanesthe downtown Seat@éa amcluding the Pike Place Market

Given their wider wheelbases and longer length, cargo bikes cannot always comfortably navig.
bicycle lanexs well as bicycles can, yet they are not permitted in travel lanes reserved for passenge
cars, trucks amaises. In addition, in some instances they are not permittedtieetisrick

loading zones, and they can reduce access for pedestrians if they park Einadigetaks.
economics of the cargo bike delivery business is very challengipgl Ferexat hey canot
many packages/ delivery, they arendt practica
of bathauI delivery that deliveries by truck, van, or passeloger car

Photo courtesy of bikeportland.org

63Cargo bikes Not Drones Are The FututebBa Deliverjdsy Carlton Reifbr Forbes Magazine, October 15, 2018,
https://www.forbes.com/sites/carltonreid/2018/10/15/cantgobiiesmrethefutureforurban
deliveries/#151b4abde790

64UPS To Launch F$ttsKind U.S. Urban Delivery Solution in 8&tleress Release, October 25, 2018,
https://www.pressroom.ups.com/pressroom/ContentDetailsViewer.page?ConceptTgp&ixRPrEs4048286 5617
103
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Bike CourierBike couriers are of course common today, but their usaule foeliasty is

expected to grow significantly as does theguamtdelivery market, especially for business
tobusiness documents and prepared food. According to a 2016gdiKinsey re

AUl ti mately, the best sol ut Haer htéta od dg !l ut
fashioned bicycles remain the mostoogsttitive choice for manymidest
deliveries. Alf droids @domahgst bewoméeesi §bi

couriers are |ikely to be the&®est deliver

L YT 2yv0a 5SSt A@PSNE  {nJuig2018 SAmazbnNdirgbdced this lp@dgiaml Y ®
to train individuals to operate a delivergsbusioving Amazon packages. For a minimum
investment of $10,000, individuals will also get accessloafoedorhicles, uniforms, and
discounts on fuel, insurance, and more, but they will not be Amazon employees. The program is
available at 75 defivstations throughout the ih@uding Portlarathd the company expects

to contract with Ahundreds of smal |
dri ¥¥er s. o

P Ak

_ 7,.‘7 is ,-} e ,. 1)

" B '®206 'm [
{ l’h*".{i, ., -
ApplicantacceptethtoA ma z mewstadupdeliverprogramvil getaccesso Amazoiranded
vehicleanduniformikethese.

650ut of the Way, Human! Delivery Robots Want a Share of YpibyJédemsdisufor Scientific American,

February 19, 20b8tps://www.scientificamerican.com/artidtvewayhumardeliveryobotsvanta-shareof
yoursidewalk/

66 https://logistics.amazon.com/
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V. Findings from Stakeholder Interviews

In addition to the research abowutneerce demand, delivery practices, logistics strategies, and
future trends, interviews were held with nine individuals between April 2019 and August 2019 to help
validate many of the research claims.

The interviewsntained six questions for carriers, shippers and thesagadeeven questions

for city agencies. Most of the interviews were conducted by telephone, though some were completed
independently and submitted by Afteaiteceipt of the surveyswafjoquestions were asked in

order to clarify responses and to try to ensure some level of consistency among the responses.

The interviewees fall into three categories: carriers debwemegce products in the City of

Portland; peer cititbeit areaddresgge-commerce delivery issues; and, academia involved in

national research current research ajooainerce. They were selected based on their experience

in delivering products orderedoammerce methods, or in the case of the city agetiges and

academic professionals, have been evaluating the effects and trends assumiateetagith e
deliveries. The study team also considered re
Austin, Denver, Minneapolis, Sacramento, Saty laalce &2in Diedgput f ound t hey hac
engaged in extensiveoeimerce analyses nor had they completed detailed freight planning.

Insights Gained from Interviews

In large part, the information collected via the questiorcemsesterasvith the research findings

For exampl e, t her eds uand coeflicts thdt oceugwitlesteesie nt t h a't
delivery zones is a major impediment to meeting delivery schedules; that highly automated distribution/
warehouseffiliment centers are simplifying the supply chains; and that smaller electric powered
vehicles are making up a growing percentage of the last mile delivery vehicle fleet. In addition, while
e-commerce deliveries are growing at unprecedentetiestes not providing capacity for
accommodating them, and in many instances were eliminating loading zones.

And while each of the cities are excited about theikise afhé other smaller nonpolluting vehicles

to make lastile deliveries, industgyresentatives indicated that 90%-comlirerce deliveries

are still made by truck. All agree that developing partnerships between cities and other roadway
authorities and shippers and carriers is critical to developing solutions.

While some citieg dnopeful that encouraginigooiifs deliveries will help overcome congestion at

the curb and along roadways, and shippers and carriers would like to be able to transfer more of their
loads to effour periods, their ability to do so is restrictedbloyhoeigmoise ordinances and

complaints from residential neighbors near distribution centers and delivéfy warehouses

In addition, carriers and shippers expect to see an increase in handoffs from one mode to another
either at distribution centers anaifpion roadways and/or parking lots.

E-commerce packages and deliveries are a relatively low margin enterprise compared to delivery of
businesto-business packagéshe profit margins tend to be higher with Hofinsisess

deliveries and the volismaore stabléccording to the FedEXx representative, that was the primary
reason for the company no longer serving Amazon.

The City of Portlandés noise ordinance covers noise fr
from legal animal facilities, but not from \ehslésvww.portlandoregon.gov/civic/63268
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The interviews also demonstrate that shippers and carriers are extremely flexible and open to the
mannerin whichlaslkedelier i es ar e made, and that thereds &
to complete lastile deliveries.

VI, Potential Adverse Impacts of@mmerce on City Policies,
Projects and Programs

There are at least five general areas whenenterce deliveriraay produce some adverse
impacts to the function and performance of the local transportation system and conflicts with other
PBOT priorities:

1 Contribution to traffic congestiowhile there are no accurate counts of the added trips made
by deliveries ocemmerce items, there is much evidence to support the assumption that e
commerce delivery vehicles are adding to our traffic congestion. As discussed earlier, vacancy
rates for warehouses in the City of Portland dropped from 7.2% in 2011 to 3.2% in 2018;
transportation and warehouse employment grew by 30% between 2011 and 2018; and cargo
plane traffic at PDX grew by twelve flights/day just in the past year. Each of these local
phenomena generate delivery trips.

Traffic delays on City streets are res®ix@agingly greater attention and it would be useful to
know what the contributiorcofrenerce vehicle delivery traffic is to those levels.

1 Competition for curb spabetween vehicles needing curb space to complete their deliveries
and the needs of buses, bicycles, and automobiles seeking parking festteetszumie on
areas is very high and leads to a significant amount of circulation to find available curb space
Moreover, some of the curb space is already dedicated for bus lanes, bus stops, bicycle lanes,
public parking, and parking reserved for handicapped motorists as well as governmental
organizations (e.g., Portland Police vehicles and PBOT Parking &Zelfiicieesnavith the
expected growth tnanmerce deliveries and the programmed City initiatives for dedicated bus
lanes and bicycle lanes also designated for curb areas, this competition will grow much worse.

1 Additional greenhouse gas emissigmedued by the growth irca@nmerce delivery
vehicles is not as simple as the added del]
customer demands for one day-daywdelivery requires carriers to make special trips rather
than consolidate thédr. i v e n b samedayn delivergs avsll asnehour delivery
companies are being pushed like never before to offer their products at a delivery speed that was
not previousdy industry standard. Walmart, Targegsiod now provide salagdelivery
and groceries are delivered in ome twurs by Kroger and Whole Foods.

In 2017, UPS disclosed thainemerce trends had decreased the number of packages it

dropped off per vehicle. Further, UPSO6 Dire
AThe time inltatamaisthilpad oa tdhier eartvi mr® n me nt
average consumer understands the environmental impact of having something tomorrow
vs. two days from now. The mére ti me you

68 America's addiction to absurdly fast shipping has a hiblgledacDs®Pillis, CNN Business, 7/15/2019,
https://www.cnn.com/2019/07/15/businskisfistenvironmentimhpact/index.html
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Further, a University of Washirsgiady found that grocery delivery can cut between 80% and
90% of carbon emissions compared to individuals driving to grocery stores on their own. However,
Professor Anne Goodchild, the studyoés aut hol

AThe efficiency acame framhcensofidatioreamcesharinga bigpf d e |l
vehicle. And as we move away from that, if we move towards basically paying someone
to make a trip for® us, those benefits are

This is consistent with research from the Sustainable Freight Resatathb Oaiersity
of California at Davis which found that Aif
emi ssion advé#&ntage disappears. o

I Creates sidewalk impedimeigtss common impagieiiag
of ecommerce delivery, particularly where dSSEEZ=
space (either @itreet or aftreet) is unavailable, &
where buildings ar enoOp
volumes of package deliveries. These impe¢
block pedestrian travel for disabled and
individuals and create safety hazards forgresles

mo d ¢

1 Reduced revenue for retail stores byproduct cEemmerce. Since 201dpmmerce
retail sales have grown from 9.5% of total retail sales to 14.3% of total retail, sales in 2018. This
growth has led to store closings resulting in unemployment, reduced tax revenues, and less
activityn our commercial districts. This is a national problem notakhowithstee#ts such
as Sears, Payless Shoes, Toys r Us, Brookstone and JC Penny filing for bankruptcy in 2018 and
2019, and many other retailers closing stores including Nargstiaweggand Walgreens.
The problem is very evident at several shopping malls such as the Lloyd Center Mall which has
multiple loAgrm vacancies.

Portland has weathered this storm better than other cities due to the large growth in our
population, bthe ecommerce phenomenon is also creating disruption locally in our retail
landscape.

1 Impacts to neighborhood circulatidhough there is no quantitative evidence citywide, there
may be some disruption to traffic and parking conditions imeggnbentiabds due to the
increasede o mmer ce delivery traffic directly to r
become commonplace in these neighborhoods during weekends, late night periods, and even
during holidays. They may result in setyecsaflicts and noise complaints as well and may
generally impact the quality of life desired by many City residents.

69bid.
70lbid.
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VII. Recommendationfor the City of Portland

Theinitialgoas$ of this projecteveto complete research to understand howrmrethes-

commerce delivemypactdraffic flow and curb usage in thea@ity determine if the subject
deserved a significant amount of attention in
research was wunfol ding, t he Suargedhptdhe sttt er Re v
result in recommendations and actions, which is what is described in this chapter.

These recommendations and finexdf stepsodo hay
Portland. Rather they are suggestions by the author, who further recommends that

they be more fully evaluated in PBOTO6s up:
under an independent process. Some of the recommendations can also be discussed

under ongoirlBOT anduBeau of Planning and Sustainabilitities. Prior to

reviewing these recommendations there may need to be development of work plans,
assessments of the resources required to organize and coordinate the work, as well

as to document and @oygthe appropriate materials. In totdfotheto initiate

development of theseommendatiomgll ultimately require the allocation of

additional professional staff resources.

Committee members and PBOWstafencouraged, in garthe effty ofcitieshat aebeang

proactive in accommodatiognanerce delivery before it becomes a problem that they must react

to. In addition, they noticed that manytoatigiedhatcould assist in reducing the impact of e
commerce delivery were sonse n t wi t h t hCay PPX intidtive o dutdize Smar t
technological and operational strategies to solve traffic problems.

Whil e we donét have reliabl e (incudingnohentyeon abou
commerce deliveries, hokpge, parcel, grocery and restaurant deliveriesrasiealting new

congestion awdrbsideonflictsve do know that it is a growing fact of daily ldalthgbiag to

increase. In that regard, these recommendations are more programmatic thanigiseng are site

specific. They require data, more analysis, and collaborative discussion among City officials and
shipper and carrier and related businedwktardn fact, many of the recommended strategies

that have been employed elsewhere have benefitted kiodstbbséaborations.

Sever al o f the recommendamoomstiaoers obgaauged
implemented without sagmif resources, do not require official actions, and are consistent with City
policies and practices. Others require a great deal more analysis, code changes, and land use actions.

Given this caution, and widthi corurPlgeaom,l si ti s nftad
City PDX technology solutions, and interest in maximizing our ability to share the roadway, it is
recommended that the City of Portland consider the following goods movement related innovations:

The recommendatiomghichare described below and summarized iniTadel@résented in the
aut horoés preferred order of I mportance; howe
strategies, there may be reason to consider them in a different order.

Recommendains that can be accomplished in the stesrh (generally those that can be
accomplished without new resources, programs, regulatory changes, or formal adoption):
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Recommendation d AnalyzeCurbside Usagm

the Central Citlyy DeliveryehiclesPrepare a budge
request for PBOT to bewmilledng data and compiet
analyses ddlldelivery patter(gackage, parcelc@nmerce,
groceries, restaurarig)all delivery vehiclies)cluding ong"
street usage, travel time to completerids]i origin anise
destination, etc. on a regular basis such as every five tcs
-in all Central City distringsafticulatheDowntown, Centr|

Eastside, LloydNorthwest and South Waterfront dis, &
including volume, by vehiclettgpeto conduct delivery, €
at curb locations. The potential outcomes of these
could include determining whether curb regulations
needs of deliveries\dwrether and where delivery vehi
must circulate for available curb. Sgasalataocldalsobe -
the foundation for consideration of variable pricing o~
zones as is done in San Francisco.

PBOT currently providestmet loading and unloagiages | Y=
based on requests from property owners or business,
with a review of the proximity of other truck loadingg
Under PBOTOGs recent Par B : —x : =
zone occupancy, turnover, violation rates and peaki ™ /?”f _;'_,,_'—d
usage will beeviewed every two years to ensure thio .

location of the-street truck loading spaces is appropriate and that they are being effectively served
for both loading and customer/ visitor lemand

Prior to jumping into these data collection a
they are trying to measure, what the goals of the analyses are, and the methodologies that will be
employed for the evaluations.

Analyze Curbsidsdde in the Central City by Delivery Vehicles
1 Short Term Action
1 Relevance to City PolicdySP, Smart City PDX
1 BenefitsMaximize curb usage, reduce circulation time
1 ChallengesComplex data collection effort
1 Next Steps:

o Work with the PBOT PaiRinigion staff to create a work plan and budget an
establish a stakeholder working group to include city staff, business intere
delivery companies.

o Prepare a budget request for data collection and PBOT staff time.

71 performance Based Parking Management Réatingdl Bureau of Transportation, April 2018,
https://www.portlandoregon.gov/Transportation/article/686017
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Recommendation 2 Variable Pricing 0 p

Central City Curb Spadis is a subject that v
soon be analyzed wunde

Mobility Community Task Force and by Metrc
Regional Congestion Pricing Study. A®ng#stion
pricing on freeways, bridges and tunnels in the B
Southern California, Seattle, Miami, Dallas
elsewhere, delivery vehicles would be charged a
rate to load and unload goods at the curb base«
time of day. For examplie 8arloon period is tF , 2
peak usage period for deliveries, then the rate v "o purchase vist
highest during that period, and may have the ¢ SFMW‘"_’"T"’”‘,’ﬂ —
moving deliveries to time periods where curb usuyc wiu T
corresponding rates are lower.

This type of progracaledSFpark has been implemented in San Francisco at all of its 28,000 on

street parking metered spaces and-awvgty metered parking lots and gabkgeskuses

sensors to identify where spaces are available and the length of time thabeevgbacleetias

Charges range from $0.50 to $7.00 per hour depending on length of time parked and, most importantly,
the availability of other nearby spaces (i.e., peak periods). Rates can also be reduced if there is an

ample number of available spattesvitinity of a parking space. After five years, the program has

found that average parking rates are lower than they were prior to the program, parking availability has
improved, and vmt and associated GHG emission have been reduced.

Variable Pricing of Central City Curb Space
1 Short Term Action
1 Relevance to City PolicySP, Smart City PDX, Parking Management Manual
1 BenefitsMaximize curb usage, balance traffic and curb peak usage
1 ChallengesCompliance/Enforcement, extensive outreach, review of possible exemy
changes
1 Next Steps
0 More fully evaluate the operational and administrative requirements foudjiis wd
discussion with appropB&iearkersonnel at the SFMTA and develop a work plaj
complete initial feasibility studies.
oConduct initial feasibility studies;g
Task For ce priomgl @adgestianiPricingeStudyo 6 s Re g

PB
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Recommendation & Dropoffs to Parcel

Lockers At last count, Amazon had develop: .' amazon
storefront locations in Portland where packa :
delivered to a storage locker for pickup. The Order at

Amazon,

essentially Mienabs. With the partnership of «
throughout Germany, DHL has been able to
3, 00cOk sfitPaat i ons o or pa
within 10 minutes o B
many of whom collect their packages on foc g *
bicycle. And the packages themselves [* "
consolidated for del:]

To further consolidate deliveries to these parcel lockers,
residents could have their packages sent to thei
of empl oyment . A i

encouraging employees of City of Portland age
have their person al deliveries adheit places ¢
employment where these lockers may be in plac

The City of Portland may find that their participati
lead to an expansion of satellite parcel lockers. J

Dropoffs to Parcel Lockers

9 Short Term Action

1 Relevance to CiBolicy NA

1 BenefitsConsolidate deliveries, reduce delivery vehicle vmt

1 ChallengesSiting them, maintenance, providing adequate parking/circulation space a
them

1 Next Steps:

o Develop a work plan outline and budget for conducting reseactfsitettolokers have
been installed at retail outlets, commercial and residential buildings, and the opg
requirements and costs to develop them.

0 Reach out to possibly interested parties including the USPO, UPS, FedEx, Ama
others, tdetermine if there is interest in developing a pilot project.

o Work with central city business groups and the PBA to determine market feasib

o Work witBureau of Planning and Sustainability and Development Services staff
manager® dentify regulatory impediments and building code constraints for inst|
stations and opportunity areas.
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Recommendation & Incentives for Emissiefree

Delivery VehiclesSimilar to providing preferential parkin
carpool vehicles and electric vehicles, the City of Portl
encourage the use of cargo bikes, and other-faesgainicles
(i.e., electric or other -fussil fueled vehicles) with va
incentives.There are currently 141 free electric vehicle ©
stations throughout the Central City (534 in the City overal
which are available for public use. Many electric delivergrve
accomplish a dahargesThevQycokild imstal s
rapid charge battery chargers for electric delivery vehicles
curb spaces for cargo bike deliveries, and possibly even a
purchase of emissitee vehicles (e.g., subsidies or busine
deductions). With the cosepicing fostileled fleets so hig
strategic incentives might help carriers make the busines
purchase electric vehicles.

Incentives for Emisdioee Delivery Vehicles

1 Short Term Action

1 Relevance to City Policjlimate Action Plan

1 BenefitsReduce GHG and other emissions

1 ChallengesCost, siting them, maintenance, meeting needs, may not be feasible
trucks/vans/cars, difficult economics for cargo bike services

1 Next Steps
o PBOT staff develop Low Emission Zone options anld stekehwlders
oSimilarly, update the work compl e

establishment of an expert stakeholder committee.

2The USPOO6s el ectric step Vv a reiselectricoargb vaaswcanltravd Gp ton200 e s

bet\

miles on one charge. U1R Bodrs/day am one charge Thexeigno rellablekdata c an g «

just yet on the distance and time an electric poweosit sinfgleger truck can travehercharge.

P
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Reconmendation 5- Improved N pup—

Building Management of Deliverias &
many instances the time lost between arriv\
the delivery destination and completing
delivery can be verl A\
building staff to accept package or a storage™—=
to deliver them to. According to a study b
University dVashington Urban Freight Lab
downtown Seattle deliveries, as much as 8
total delivery time is lost when buildings arjgees
set up to efficiently receive and cataldQue
deliverie® Requirements for providing adequate facilities could be poovgdedoide based

on the number of residential units or amount of commercial square footage, Alternately, property
owners could be advised about best practices in handling delivery packages through their professional

associations.

Improveth-Building Management of Deliveries

Short Term Action

Relevance to City Poli¢dyA

BenefitsReduce time at curb

ChallengeshNone

Next StepsCoordinate a meeting (or more) between PBOT, Bureau of Plannin
Sustainability and DevelopBmmices staff and property managers, building owr
business representatives and others about their challenges and issues with hg
package delivery volume in order to resolve problems associated with ae/ay {
for delivery operaticarg] possibly develop best practices for use in developmen
and zoning updates.

E

BAccording to Barb I|Ivanov, Unearly 80% af the time a delivéijapsrdon isigt o n

the building is spent getting through security (12%), riding elevators to different dioots-dadrgoitenants
( 6 7 %PB/1462018, https://depts.washington.edu/sctictements/ithenews/nextgesupplychaiAntervier
barbaravanov
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Table 7. Lastile Delivery Strategies Implemented or Being Planned

Strategy

Potential Benefits

Where itods

City
Reduce # of delivery vehicles;
related vmt, emissions, congeg
andé

Industry
Consolidation of deliveries; @

related reduced operating €og
andé

Initial Stefs)

1. Monitoring and analyzing us
curbi monitor usage

Seattle, Washington, DC, NY(
Houston

9 Efficient use of curb for all users
1 Potential to price usage baseeak
and ofpeak demand

1 Improved curb availability
fIReduced circulation time

i. Establish technical team and
work program

ii. Convene a work group to rey

above findings

2. Variable pricing use of curb
space

San Francisco

Efficient use of curb for all users
Revenue source for trans needs

== =

1 Improved curb availability
1 Reduced circulation time*

. Review findings from M
Pricing Study / SF program
. Collect datiasee above

3. Parcel Lockers

In Portland stores; Germany
England satellite lockers

1 Reduce competition for curb spac

1 Reduced travel time

. Discuss with carrigrdJSPO,
UPS, Amazon

4. Incentives for emisdiae last
mile delivery**

Rotterdam, Stockholm,
Gothenburg

1 Reduce number of fessiled deliver
vehicles

1 May defray some capital / ope
costs

. Consider pilot at The Redd
elsewhere

5. Improved BuildiMgnagement
of Deliveries

In Portland and elsewhere

1 Reduce time at curb

1 Reduce delivery time

. Interview property owners;

ii. Establish guidelines

6. Ofthours deliveries

NYC, Ports of LB/LA, Sao Pal
Bogota, Barcelona

i Efficient use of curb for all users

1 Improved curb availability
1 Reduced circulation time

i. Pick up where Sustaing
Freight Strategy left off

7. City support of development
crowekourced strategies

None found

9 Ensure access to all carriers

fOperational option
fUtility for all carriers

i.Reviemi hkaEkc
concept

8. Central city logistics centers

Paris, London, Amsterdam,
Utrecht, Berlin, Portland

1 Increased lastile delivery by bicyq
foot, smaller vehicles

fOperational option
1 Reduced travel time

i. Pick up whereSustainablé
Freight Strategy left off

9. Direct tru
available curb space

LisbopnWashington, DC

9 Efficient use of curb for all users

1 Improved curb availability
1 Reduced circulation time

. Review Lisb@md Washington
DCprograms

10. Increase Regs foiSDitet
Loading

Portland and elsewhere

9 Efficient use of curb for all users

1 Reduced delivery time

i. Review Japan and Aust
progranior integrating -effeet
facilities into new developme

11. Forrbased ordinances/ codes
warehouse/ distribution cente

Albany, NY, Japan, Australia

1 Maximize loading facility and curb
efficiency

1 Reduced travel time

i. Review Albawydinance

ii. Review consistency with Co

Plan

*May resul t i

n higher or

| ower operatin

g costs

depending

on carri

**Paris only allows emissmmdelivery vehicles access to their delivery hub centers; London wifuethedgeetossiy vehicles to access their congestion che
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Longer term Recommendatiqm$ere more substantial research and possibly partnerships are
necessary):

Recommendation 6 Develop an OHour
Delivery Program for Central City Delivel
This was one of the pr
Sustainable Freight Strategy and has achieved st
New York City where over 400 companies deliver
the hoursof 7pm and 6am in :
di stricts. N e avboostowithk ad fedel
grant that allowed the City to subsidize compani
$1,500 for the extra expense thedusftielivery entail
However, as those subsidies are about to expire [
companies have found that their cost savings have »
great that they plan to continue operating dhong il
periods. We have an opportunity to find carriers and

shippers who are curious about whether such changes would result in decreased operating costs to
volunteer in a pilot program.

s Jati ons i

t conges

Develop an @ibur Delivery Program for Central City Deliveries.
9 Long Term Action
1 Relevance to City PolicySP, Climate Action Plan
1 Benefits Reduce peak period travel and curb usage; could be a useful operation f
to parcel lockers and logistioters
1 ChallengesMay require subsidy to offset shipper and carrier costs; may not be fe
grocery or restaurant items which may require heat and/or cold storage, or thosg
where there is no one to receive goods
1 Next Steps
o0 Prepare a ofpage description of how these programs work, including reduce
costs for industry for review with relevant stakeholder groups such as the Pq
Business Alliance, Central Eastside Industrial Council, Portland Freighogbn
TMA, retail associations, and others.
o Prepare a brief survey to those participants and others to gauge interest an
pilot programs, etc.
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RecommendationdD e v el o pMial e0 LEaxsct"
CrowdSourced Strategies to Providelivery Options fo

Shippers and Carrierthese are already in place in the p
sector; most notably thrdligiberRoadiend Uber Freigktowever,
these services doe the completion of deliveries that have alrea
ordered and therefore donodt
and more importantly, donot
retailers and lasile transportation provideneghdata in real tim
carriers could determine whether they could complete such ¢
by combining it with other deliveries already sclesdulgtat the
should bid for the assignment. Those with deliveries to the sal
or nearer to thepcation could offer a discounted price. The e;
would likely require a sharedbdated system to pool package !
resource availability data, and analytics to dynamically optin
and delivery routéss with developing arhotir delery program
there needs to be a leader for this initiative and the City of Pc
be a good candidate for that Hidever, this could be initiated
pilot project

View full

load details

«— Load Details (g
ume
- ° . ef
a -
$475

e Pickup

Book Load

Devel opMi heiEashangeo
9 Long Term Action

9 BenefitsReduced vmt and emissions
1 Next Steps:
carr.i

providers, | ocal

a universal exchange.

Technology or Business Administration programs.

1 Relevance to City Poli§mart City PDX, Climate Action Plan
1 ChallengesFinding an organization to set up and managing the program

o Organize a meeting of a small group of dispatchers from Plugistidsarea
er s

o Consider developing a pilot exchange with support from Portland State Uni
as a class project for students in the Supply and Logistics Management, In

and s ma
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Recommendation & Develop Cerdl City Locnstlcs Center:
Portland has a Central City logistics center at The Re *

goods are delivered to the facility by truck and rep:i

stored, and delivered to Central City locations by carc

this case Bine and SoupCycle). T highly success!

operation that has grown to include food ware
packaging and food processing. This kind of operatio
expanded afThe Redd, but also employed elsev
throughout the Central City to increase the voluméeof «
deliveries by bicycle (i.e., bicycles can carry a maximi !
Ibs. of cargo, while city dellvery parcel vans as much
10,000 Ibs., and medsimed trucks can carry up to 26;
l bs.). I n other words,
todivert a large portion of cargo from trucks). The Cit
has developed multiple urban logistics centers as part
use projects, and the City of Chicago developed oMé
existing downtown reNtel parking garage. Here too, the GityawfcRcould develop such centers
in Cityowned buildings or permit them esw@ig land.

Freight Epot Central Tokyo

Develop Central City Logistics Centers

9 Long Term Action

1 Relevance to City PolidyA

1 BenefitsConsolidate deliveries that ctnat&ferred to smaller vehicles or deliven
bike or foot, reduced vmt and curb usage

1 ChallengesCost and making a business case for development and ongoing nf
and maintenance.

9 Next StepsConsult EcoTrust, Prosper Portland and the Buaeaungfaid
Sustainability about whether theyo
centers, and develop an understanding of how to determine their feasibility., §
possible creation of another urban logistics center.
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Recommendation & Direct Trucks to Available Curb Deliv

SpacesThis kind of program is in place in Lisbon, Portu§alevrek:
Labs (part of the Google Alphabet group of companies) has deV/
Coord platform which collects informatioseabaaihobility services "
well as curb usage. The data collected is being used for navigatif
mobility service apps-ties bidding and reservations for freight I
zonescurbFlow, a mobility company that coordinates commercié
pickugnddropoff activity to available curb space in real time, wor®
pilot project in Washington, DC where parking spaces were ref
commercial loading zones for online food delivery service or ¢,
delivery platforms. After registeitinghe program, delivery drivers u :Q
free app to reserve space free of difarimassadawho signed drive: "
up, put up cones to reserve spaces, and collected usage data in and around

these zonesurbFlow is also working on similar projestisHioNMAeood, CA and Columbus, OH.

The City of Portlgmdvides informatmmvariable messaga
signsabout the number of available parking space
Downtown and Lloyd District parking gaveagdsaigton
DC6és APar kDCO app commun
offstreet ananstreetspaces and navigation to availa
loading spaces is alsovprod ed by San
program.

Direct Trucks to Available Curb Delivery Spaces
91 Long Term Action
1 Relevance to City Polidjarking Management Manual
1 BenefitsReduced vmt, travel time, and curb usage
1 ChallengesCost and cost recovegyoval of spaces that may be needed for pat
other uses.
1 Next Steps:
0 Request that PBOT Parking Division staff consult with personnel workin
projects in San Francisco, Washington, DC and Seattle to understand th
and capital regements, etc., and conduct a preliminary initial feasibility a
costs, challenges, etc., of introducing these systems to Portland.
o Consider partnering the above assessments with PBOT staff that will be
the Pricing for EquitableilMo@ommunity Task Force project or with Metrg
directing the Regional Congestion Pricing Study.
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Recommendation XIncrease Requirements for-C™*

street Loading Facilitiewhile providing -stifeet loading
facilities is challenging because it dedicates such large a—
leasable area to a #mewenue producing function, it w ,
significantly reducestreet congestion due to truck deliver—
well as significamdgluce the time needed to complete delive
ordinance development the City can continue to seek way

the development of-stféet loading facilities more finar =
feasible, and in development review City staff could cc |
encouragéheir construction. Another strategy which he 5
employed in Japan and Australia is the developmsineedf =

Increase Requirements fest@#t Loading Facilities

1 Long Term Action

1 Relevance to City Polidjarking Management Manual

1 BenefitsReduced curb usage, improved safety and traffic flow

1 ChallengesAdded cost and reduced revenigxétopers/property owners; also
introduces a new sidewalk blockage issue

1 Next Steps:

o Convene staff from PBOT, Bureau of Planning and Sustainability, and
Services to review current regulations, guidelines, etc., and oatpoestad|
offstreet loading facilities.

o Determine whether additional guidance or criteria is needed when-requ
street | oading facilities such &
adjacent estreet loading area, or whether thele Bb@uthreshold variable
when oftreet loading should be required (e.g., 30 dwelling units or mor

o Also, consider whether mitigation of expected delivery volume is neces
street loading facilities are not being provided.
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Recommedation 11 o
Formbased Ordinances
Codes for Freigh

Facilities There can be
disconnect between the land

-

and zoning requirements

freight facilities and how th
facilities function; particul
with the dynamic evolution
goods movement ithw e
commerce. As with other-fc
based codes, the City of Port
could complete due diligenc. _.

1l
7
iy o

warehouse and distribution developments including reviews with the adjacent communities which could
reduce the time for public review and allow thgeCity rieturn the kinds of facilities that could

reduce delivery traffic. This may be very meaningful in rapidly evolving areas like the Central Eastside
and Northwest districts where industry, office, retail and residential uses mix.

Formbased Ordinances / Codes for Freight
Facilities

1 Long Term Action

1 Relevance to City Policy:

1 BenefitsAccelerates permit approvals,
addresses neighborhood needs, and c§
reduce vmt and emissions

1 ChallengesRequires code rewrite and
official review aapproval processes; wil
only be effective with each new
development?

1 Next Steps:

o Convene staff from PBOT and Bur
of Planning and Sustainability to re
whether current regulations, guidel
etc., address the increased level of
deliveryraffic.

o Ifitis determined that the current
regulations are inadequate, begin t
analyses and steps necessary for ¢
and ordinance development.
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VIII. Conclusions

As with other successful consumer driven bushoesse®ree is generating adtivayghout

the City of Portlandds economy, including 1inc
properties, growing warehousing and distributionljpbly, and d ded tr af fi ¢ v ol ume
have an accurate grasp about how muchnehftialis being generateecbynenerce deliveries,

whet her or not ités causing traffic delays
accomplished in a more efficient manner, including thodtigicalrops in business districts, use

of nomolluting vehicles, dedicated delivery zamas,soffeliveries, etc.

Some cities are collecting data and completing analyses to find methods for accommodating delivery
traffic. For e xtounpdeligery pidgram wasossizkblafteria tigprous and f f
comprehensive data collection effort found that peak hour deliveries took 150% to 180% longer than
deliveries during off peak periods (i.&piaperiod). The City of Seattle in partnership with the

Uni ver sity Utban Fidighd haboragoty omil e installing sensors in curb spaces
throughout the downtown to measure and monitor curb usage by all vehicle types in order to develop
solutions that efficiently accommodate delivery and other vehicles.

Other cities are tagtand/or developing solutions such as Washington, DC with its robot delivery pilot
program which may reduce the number of delivery vehicles in the roadway and at the curb. The City
of Seattle requires that arstreet delivery spaces that are remopadking, or bus and bicycle

lanes must be replaced at an adjacent location. And the City of Chicago an urbahdegistics center
been created a floor of one of its downtown municipal parking garages.

There are also numerous examples where iasldstvelloped and implemented solutions for last

mile deliveries including those generatesbroynerce. In Portland,irl® has established a
warehouse/distribution centéreaRedd in the Central Eastside where trucks drop off packages for
delivery by-Bne cargo bikes. UPS is experimeittingargbikesto complete urban deliveries

throughout the U.S. (including a proposal to Rortladazon has installed neiglooddctkers

in multiple grocery and convenience stores as well as at staffed storefronts where packages can also
be received and returned.

Interestingly, shippers, carriers and the City of Portland have common goals when it comes to e
commerce. Theywd#nt the business to succeed and they all want to have the most efficient
operations. For industry that means to reduce the added labor and fuel consumption costs associated
with traffic congestion and extended circulation seeking available spabedéivetiye City of

Portland, it means reduced carbon emissions ffapiddsidlivery vehicles.

These goals could be met in part or in whole incrementally over time without any actions by the City of
Portland, but given City policies and ddadlmesting mobility, safety, and climate goals, it may

be appropriate and the right time for the groups to begin to collaborate on projects and programs that
may accelerate accomplishment of these goals.
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Preface

The City of Portlando6s Bureau odommercansport a
retail sales, and in particular, the delivery of retail prodcatsmeace methods to

residences, is chamgyfreight demand and the handling, storage, packaging, logistics and
delivery traffic that accompany it. The exceptionally high-agnonvteroeeetail sales since

the first recordeg@mmerce transaction (of a Sting CD) in 1994 and the dsswndted

for quick delivery and h&asseereturns has dramatically changed logistics strategies, speeded
construction of clesefulfillment centers and warehouses, and created innovatons in who
makes final deliveries and when and where those aeliveries o

To many, delivery @benmerce products is synonymous with new technologies that are highly
efficient and environmentally sustainable and may result in fewer large trucks on the road. To
others, 1tb6s simply gwehcleddelivering packages.f i ¢ fr om

There are questions about whetlenmaerce deliveries have implications on streets that may
already be congested, on residential streets where they may bring unwanted traffic, and to and
from distribution centers and tirdusireas. Moreover, do these changes warrant
corresponding adjustments to the functional classification and design of some City streets,
including estreet loading and parking spaces.

Businesso-business -eommerce has been in place for a longdr gietime than e

commerce transactions between businesses and consumers, and much of their logistics were in
place when the Portland Freight Master Plan was adopted in 2006. One new and important
phenomenon since the 2006 Plan has been the rapidiytearatsyiassociated with
businesto-consumer-eommerce of retail products.

The City of :Portland is now seeking to gain an understanding of the changes to supply chains
and delivery patterns resulting from-deenand economy in order to know how they may

affect traffic conditions, use -sfreet loading areas, and changesyaf commercial

buildings and lanthile eommerce industries develop fulfilment centers and distribution
facilities, and lamtle carriers create new logistics and operating strategies to handle the
demands, cities meissure these economic trarssamrur smoothly.

This memorandum is a first step toward examination of this very dyneamigiagtopide

It focusesonthedyp of del i veries being made, how th
growth, and provides profiles of seroeneerce sectors. As readers will note, the
memorandum not only touches on transportation effects, but the accompanying new distribution
centes and logistics management practices that allow them to conduct deliveries so quickly and
at a relative low cost.

Some of the major findings of this research include:

1 Nearly 70% of all Americans have miaue mrchases.

1 Online purchases represent 44% of total retail salesineitial®es of many
products exceeding sales made of those same products at stores.

1 Between 2010 and 20i¢Gramerce retail sales grew by 175% while total retail sales
grew by 29% during thmes period. Amazon transacts 49%adralinerce sales.



https://www.supplychaindive.com/news/smart-city-logistics-congestion-strategies/440371/

1 To accomplish this increase in deliveries, the three largedti 8BSietdPS and
FedEx began delivering on weekends and during late evening hours, and significantly
increased their vehieet§.

1 Many dailers offer same day delivery with minimum purchase amount, and some even
provide delivery within one or two hours.

1 Meeting these demands has led to the developmentofclase ul f i | | ment ce
as the two Amazon Fulfillment andudisn Centers in the Portland region built in the
past year.

1 In addition, cargobikes, delivery -soomaing, shared mobility and use of
transportation network companies are all now commonplace in Portland.

1 The number of local delivery service rgrevgtewing, and future delivery methods
will likely include autonomous vehicles, drones, and robots.

In addition to this review, the Portland Bureau of Planning and Sustainability and the Portland
Bureau of Transportation are assessing how warestobsgéiendcenters and like facilities

are adapting to the demanddomenerce products. There has been a significant increase in
these developments including the three regional Amazon facilities (in Troutdale, Rivergate and
Hillsboro), and a large rarmabother logistics warehouses located nearer to population centers

in order to meet the requirements that many consumers have for rapid delivery.

Together these efforts are supporting the incremental update of the Portland Freight Master
Plan.

Other dcuments being completed for-@mrierce and Emerging Logistics Technology
Research Project are:

!  Technical Memorandum N&wWnmary of Interviews with Freight Service Providers
1 Final Summary Report

This study is funded by the City of Portland.
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Background

E-commerce, or electronic commerce, is the buying or selling of goods and services over an electre

network, primarily the internet. \Abiteraerce transactions occur bdtwsieesses, from businesses

to consumers, and from consumers to consumers, it is most commonly associated with online shoppi
retail products (i.e., the specific subject of this memorandum), primarily clothing/apparel, consur
electronics/technola@qd beauty products. These transactions are growing at a very significant rate whict

has led to reducesdiare sales, and in some instances even displacememtdrhbriek storé’s
Shopping online is very convenient and provides nearly assoreméet of goods that can be

purchased in stores. It also allows consumers to research similar products from other vendors with diff
price structures, and typically simplifies any returns of ordered products (which can run as high as 30

all puchasesy

Illustration by Lars Leetafbourtesy of strategic + business magazine

One of the more remarkable phenomenacontezce is how shippers and carriers are responding to
consumer demand for fast delivery (within a daynstanaag) of specialized products without paying
extra for shipping. This means that shippers must provide faster service bt favteAoaszo6

Prime subscribers in Porflatheé service is not yet universally avait@nenow get free thowr

delivery on more than 25,000 items or within an hour for an addBional $7.99

74In most instances, retailers ueeoand bricndmortar stores interchangeably, as they provide multiple options for
customers to shop, compare and purchase.

75Riding the Returns Wave: Rekegisticand the U.S. PosBalrvie, Office of the Inspector General of the US Post
Office, Report Number R 8008, April 30, 204iBps://www.uspsoig.gov/sites/defaultdfilesgdbbrary
files/2018/RARER18008.pdf

76 Prime Nomattps://primenow.amazon.com/
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The ability of businesses to meet these demanoct
Centerso) which provi deandwdives togistics,iandgare nbmabeidgl i n ¢
developed nearer to consumer demand. Deliveries are being achieved by a larger fleet of U.S. Po
Service (USPS), UPS and FedEx light and medium trucks with expanded hours of operation to homes
businessesase | | as t o neighborhood mail box faciliti
directly to your doorstep and inside your hom

In addition, shippers utilize shared use mobility systemdlsamdadtbyft where registered drivers in
passenger cars or a companyds employees can b
instances, individuals with cars are competing against trucking companies. Other innovations incl
systemsreated biMimbeandRoadievhich put drivers in touch with companies to conduct deliveries
when they have available capacity and/ or have a similar origin andas tihestiaagmm their truck.

While many of these strategies have increased the productivity of carrier fleets, there is a shortage of
drivers for all of these deliveries. This has led many industry experts to predict that there will be a signi
increase in the use of bicycles and tricycles (motorizedandzeal) for local deliveries, and that in

the next few years deliveries will be made by autonomous vehicles, robots, and even drones.

As our abilities to make purchases electronmaly doam more accessible through smartphone and
other internet connectivity, we will likely see continued high growtbmatescs €ales and their

corresponding delivery traffic. | t 6sinfetailpor t an
stores.
In many waysceo mmer ce del i very doesnoét differ much f

They both use the same types of vehicles and vendors for deliveries. What is ditferer@riethat e

often involves same dapneor tweday delivery of a very wide assortment of items, which has required
the construction of fulfillment centers and new warehouses within or on the edges of the urban areas, v
has provided more stress to thailastelivery and supplynshai

In addition, deliveries of retail products to stores is based on an order of items that the store expects t
and are delivered at either prescribed times or otherwise when the retailer can receive the goods. T
supply chains aschedules are predictable. In contrast, delroenypieece retail items is based on

A

the individual customerd6s order requirements,

Il n comparison to the freight ,rvérand@igeliné sygiems al | vy
(such as, heavy bulk products, containers, and heavy eqogmnmeaiteedeliveries of retail products

is a relatively minor percentage of the freight moved in the Portland region. In the Central City and in s
of our othhedense neighborhoods, however, the vehicles corophetmeyae deliveries are smaller,

more efficient, and generally less disruptive to local traffic operations than the truck fleets of the past. -
volume and unique characteristics may requieeettaahine our street design, regulations and future
plans for accommodating deliveries.

Table 1 below illustrates the various logistics supply chains utilized for different business models.
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Table 1. Logistics Strategies Utilized by Different BasiModels
Segment Business Model Carriers Customer

Logistics Service Provide| Freight forwarders, 3rd and 4t| Manufacturers,
party logistics service providerl wholesalers, and retaile

Businesto-Business Carriers Trucking, rail, sea, andraight | Logistics Service
companies Providers

Courier/Express/Parcel | Courier/Express/Parcel compd Retailers, manufacturer
and retailers

Businesto-Consumel  Courier/Express/Parcel | Courier/Express/Parcel compg Private consumers

TheUSostal Serviceds operations i s tecusmmenponent
transactions such as those completed through eBay may also utilize these same strategies

Growth in ECommerce

According to an article in the New York Tifivss pffieiatl@mmerce transaction occurred on August
12, 1994:

iAt noon yesterday, Phi l Brandenberger of Phil ad
for it with his credit card and made history.

AMoments | ater, t heppioglnaenabhtgstoey frame hokise in Nashua, N.pl.o
There, a team of young cyberspace entrepreneurs celebrated what was apparently the first retail
transaction on the Internet using a readily available version of powerful data encryption software
desigred to guarantee privacy.

AExperts have | -dadl gsecusitg asna necessany fiistr seem before commercial
transactions can become common on the Internet, the global computer network.

AiFrom his wor kst atBraodenburger |dgded dn@ the dorpplter an Nasihia, and
used a secret code to send his Visa credit card number to pay $12.48, plus shipping costs, for the
compact disk "Ten Summoners' Tales" by the rock musician Sting.

A" Even if the Nthé& coldn'tgeths crédit catd rumben"gaidi Daniel M. Kohn,

the 2Lyearold chief executive of the Net Market Company of Nashua, N.H., a new venture that is the
equivalent of a shopping mall in cyberspace. Mr. Kohn was referring to the NationalyS&ganty,

the arm of the Pentagon that develops and breaks the complex algorithms that are used to keep the
most secret ele€tronic secrets secret.o

Since that remarkable evertpemerce sales have become a significant percentage of total retail sales.
The globaleommerce market for all goods surpassed $2 trillion in 2&péctetbisearlydouble

by 20218 Businesgrbusiness sales have represented a lamgeofseammmerce but that share is
expected to decline by B0$4..1trillioA°d by 2020 as retail busies®nsumer-eommerce grows.

77 Attention Shoppers: Internet is ®ptar Lewis, New York Times, 8/12/1994,
https://www.nytimes.com/1994/08/12/businesshitamermternets-open.html

78Retail @ommerce sales worldwide amounted to $2.3 trilliondns28 praected to grow to $4.88 trillion by 2021.
statista, 201Bttps://www.statista.com/statistics/379046/wataieidemmerceales/

79US B2BCommerce To Reach $1.1 Trillion BaR@2BoaApr 2, 2015 Forresketps://go.forrester.com/blo@g¥15
02us b2b_ecommerce to reach 11 illia@20/

PB . . .
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I n Oregon, retail represented approxi mately 1f¢
and ecommerce retail employment ikljdsofotal retail employment in the Portland metPé region

According to recent data compiled for the National Household Transportatimer&gesayntbera

of monthly online deliveries made per household more than doubled from 2.4 i2Q@DP9 to 4.9 in
Looked at another vamgording to a March 2018 survey by Periscope, nearly 70% of all Americans have
made online purchases, which was consistent among all age groups, butlikig8gsans tid

cohortwi t h 66 % st at iimgst hyide asdhioegst indthe@Dyears oldocohort

wWith 20% stating t halihes2t Thely.S. Dapartmgnbof Gommefcenwhsch | y «
tracks retail sales reported tbatmenerce retail sales grew from $165 billiondrs262btllion in

2017, a 175% increase, while total retail sales grew by 29% during thé3&coenpesiod.now

represents about 10% of all retail sales revenue in the U.S. To place ttii® inucob&exbf e

commerce packages delivered grinub# U.S. was estimated at 1Bbilianther way to appreciate

this volume is that if 11 billion stasideddoooks (a commaommerce purchase) were placed end

toend they would circle the earth 84 times.

The effect of this phenomenal griodtliveries has resulted in changes to motor carrier and local pickup
and delivery operations. According to the American Transportation Research Institute, the average le
of a typical truck box trailer (the most common truck cargo) has de6realesd y33o, between

2000 and 20%8 Despite the reduced mileage of an average haul, truck vehicle miles of travel (vmt)
particularly in urban areas, has increased by 17.7% between 20%] pmuc2l &lue to the
significant growth in shauland lasmile trips. Moreover, employment grew by 85,000 new employees
at courier and messenger services establishments between 2007, and 20iglenit truck
registrations grew by 7.8% while combination truck registrations grew by jtrst 4attre gheaniitil

Amazondés role in this transformation cannot b
in the U.S. in 2017 and as shown in Table 2 was responsible for 49% of all online r&ailgales in 2017
from 44% in 2016.

80 Retail and-Eommerce (Graph ofWreek)Josh Lehne@regon Employment DepartManth 16, 2018,
https://oregoneconomicanalysis.com/2018/03h6keet@ihmercgrapkoftheweek/
81National Household Travel Survey)(NRddi&ral Highway Admatish, Washington, DC 2019,
https://www.fhwa.dot.gov/policyinformation/nhts.cfm
82CPG Goes Omnichannel Shoppers Grasp the Digital Gpgistanieyby McKenzie, March 2018,
https://www.periscgiodutions.com/download.aspx?filelD=3456
83 Estimated Quarterly U.S. Retail Sales: Totabamddece).S. Department of Commerce,
https://www2.census.gov/retail/releases/historical/ecomm/17g4.pdf
84 The Rise of the LMite ExchangBimLaseterAndrewilippingandrredDuivepstrategy+businassgazineluly
2018https://www.stratdmsiness.com/article/Rimeofthel astMileExchange?gko=7cf43
85E-Commerce Impacts on the Trucking |ndimgtrican Transportation Research Institu2d, patpeuary 2019,
https://truckingresearch.orgdntent/uploads/2019/02AmpactefE-CommereenTruckin®2-2019.pdf
86 |bd, page 22
87 |bid, page 23
88 |bid, page 24
8Amazonds SGommearce s hiowW¥Wa%r 5%f Retailr@aldd unden, Tech Crunch magazine July 2018,
https://techcrunch.com/2018/07/13/arsbhamustheuse-commercmarketsnow4dor5-ofaltretaispend/
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https://techcrunch.com/2018/07/13/amazons-share-of-the-us-e-commerce-market-is-now-49-or-5-of-all-retail-spend/

Table 2. Top 10 U.S.
E-commerce Companies

% of ECommerce
Sales in U.S.

2017
Amazon 49.1% ;
eBay 6.6% Lf
Apple 3.9% hi
Walmart 3.7% 28
Home Depot 1.5% -
Best Buy 1.3% e
QVC Group 1.2%
E;/Iggé SO 1'22;2 Amazon Key incorporate§ a smart lock fitted tc

. : c ust o memdé secuctyocanmera toaecord

Wayfair 1.1% the movements of the delivery person

Sourceemarketer, July 2018

There arendét any reliabl e rted growthnrasalesss géneratinghno w n
Portlandor any other city or region for that naateno field surveys of these activities were made for

this project. From the explosion in local fulfillment center construction (which is intehdeekto serve loc
demands) and the number of new delivery bays they incorporate, we can surmise that delivery traff
growing. Other data sources were consulted, sirirerttiékegion Commodity Flow Faregaest
destination data collected by ODOT Region 1,
numerous permanent traffic recorder machines in the PortNoerefithose data sources provide
specific enough information about truck types that could be correlated to the range of smaller delivery ti
used in-eommerce, and the Commodity Flow Forecast only reports on generalized commaodity types (e
thecle e st category in the forecast for say book
productso, which cover a much | arger group of

Also considered was whether there was any increase in the number of velseldddygediaky
packages to homes and businesses. For example, in 2018:

o The USPS has 215,000 mail trucks in operation # the U.S.
o UPS international utilizesua 119,000 package cars, vans, tractors, métorcycles
o FedEx has filv8eb5h,i%cOOe snbot ori zed

Information about the numbecaheerce deliveries to residences, or the types and number of vehicles
used for these deliveries in the Portland area was considered proprietary by UPS and FedEXx, &
unavailable by the USPS.

% Postal Factd).S. Postal Servi2zd1ghttps://facts.usps.¢om

91 About United Parcel Servic®/2018http://www.vault.com/compeofifes/airlines/unipedceberviceeo/company
overview.aspx

92 About FedBxxpress Fact She@28/2019itps://about.van.fedex.comtony/compaisyructure/exprefetsheet/
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WhichProducts are Being Purchased Online?

Retail consumers are primarily purchasing clothing, electronics, computer equipment, and furniture o
which hasndét fluctuated in the past five year
being purchased online, most exceed the sales generatéd at stores.

Delivery of groceries and other food iteraemia@rce is growing at a very significant rate (the offering
to consumers is so0o new that t lo®.rThese delivaiiesaree | i a
truly revolutionary in that it involves perishabiecdliterns that require refrigeration (and an expected
demand for a 20% increase in refrigerated warehddskaspleckto an entirely new set of equipment,
facilitiesand delivery mechanisms. Sparked birtbeaestaurant deliver se@iogbhub nd A maz on 6
purchase of Whole Foods and their delivery service to Amazon Prime members, grocery and resta
delivery have become comiamc@pvernight.

Figure 1. Percent of Retail Sales Made Online 2017

Food, Beer

& Wine-58% Clothing-66% Computer hardware/

software-48%

Toys and Games-
61%

Music & Videos-74%

Sporting Goods- Furniture-66%
58%

Books & Office

Magazines-61% Supplies-68%

Drugs and Health Aids-
9%

Sourcel.S. Department of Commerce

93 Consumers Are Changi@pmBmerce Preferendéaterial, Handling and Logistics Segesnbed 3, 2018
https://www.mhlnews.com/techraltmyation/consurs@nschanging-commercpreferences

94 Millennials, Ecommerce Cause Cold Storage Businesbyd\®liggPay, Western Real Estate Business. Page 1, July
2018https://westernrealestatebusiness.epubxp.com/AjlRDIRIB0
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Table 3. Online and Store Purchases by Type and $ in 2017

Sales (in billions$
Online Store % Online
1| Clothing $13.6 $7.0 65.9%
2 | Computer hardware/softw| $11.1 $11.9 48.1%
3 | Electronics $8.4 $2.9 74.1%
4 | Furniture $7.8 $4.1 65.8%
5 | Office Supplies $5.7 $2.7 67.8%
6 | Drugs and health aids $4.8 $50.0 8.8%
7 | Books and Magazines $4.2 $2.7 61.0%
8 | Sporting Goods $3.0 $2.2 58.2%
9 | Music and Videos $2.8 $1.0 74.0%
10| Toys and Games $2.7 $1.7 61.4%
11| Food, Beer and Wine $2.3 $1.7 57.9%
12| Other merchandise $12.5 $16.5 43.2%
13| Noamerchandise $6.8 $3.6 65.5%
$85.7 $108.0 44.2%

Sourced.S. DepartmenGdmmerce

| 2yadzYSNBEQ { KALILIAY3I wSIljdANBYSyGa | NB [/ KIy3
It wasndét |l ong ago that shipping and handling
customers would expect to receive theirc has-6 Wweek &®i hod del i very. o L
delivering on weekends and late evening hours. One could then opt to pay extra for faster shipping anc
the progress of shipments. S o o itowed bytdelivery withime f r
one day, and even within one or two hours. In this highly competitive market, suppliers are continually t
and evaluating customerds preferences.

-

XX ]

U
?_L‘.
[

Courtesy dfaterial, Handling and Logistics Beptember 13, 2018
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According to the annual eCommerce study conducted by 3PL provider Doté&m Distribution:
T 90% of those surveyed n0hi glpdrchases,@1% sy fleg e e |

shipping influences future purchases. Gi v
purchases. These factors outranked faster
1T "n62% would buy again from a brand offering
T "n67% wreoladdli tems to cart to receive fre

Interestingly, consumers stated that free shipphtigh@raktivery is more important than faster shipping:

T A0Only 25% of 2018 r esponddeindghap contrastitadthrg@ay e x

whodod have paid up to $9 more for faster d
T "93% are greatly or somewhat i mpacted by s
T A77% said del ayed order arrival would infl

Finally, age is an indicator of deliverynmeser&or example, younger consumersovaier@ence
and faster delivery, while older buyers are more likely ‘wseek e shipping, and free returns.

T AGen Zo (indivi dl930% and niDOOsh 360 mamedcesalang detivierg mi d
a top influence in future purchase degisiayisest of all groups; 87% are more likely to make
online purchases if they can retstorén 75% are more likely to purchase from retailer again if
online order came with free giveawayo

T AMi | | e seborabetsvéen 1982had 2001): 76% would add items to online carts to qualify
for free shipping; 36% prefer buyingdoblitie highest of all groups; 79% are less likely to buy
from dailer (i.e., ano®mmerce retailer) again if delivery is ded8yeakebmore likely to
purchase fromeai | er again i f online order came wi

T ABaby Boomerso (born bet wiagdelivel§Oldwgst adalld 19 6 ¢
groups; 95% of purchase deci sshippingcosty e s on
hi ghest of all groups?o

Another study found that the AGen NMadenorendi vi c
online purchases in 2016 than any other group, with an average of 18.6 purchases8fcross the world

Methods used tdeliver Ecommerce Goods

In fact, meeting these customer preferences has altered our traditional supply chains from creat
inventories in warehouses and shippirfgyos i ¢ a | stores to Apullingo
location including honmesrby stores, lockers, or other convenient locations (seBheigimiét Xo

meet these requireméniast delivery with free shipfiag required a significant investment in new
facilities (AFul fill mentlogi§iesnstrategies dhpt candoladate aad e |
increase the number of deliveries to smaller geographic areas, and a wider range and number of carri

9 Consumers Are Changi@pBmerce PeeéncesMaterial, Handling and Logistics Siegesnbef3, 2018
https://www.mhlnews.com/techraltmyation/consurs@nschanging-commercpreferences

9% The truth about online consumers: 2017 Globab@nimer®RepokPMG International, 2017,
file:///C:/Projects/ECommerce%20for%20PBOT/TMes@@bithunlineconsumers. pdf
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Figure 2. The B2 YYSND S
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Mixing

Line haul
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—» E-commerce flows
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Distribution

Retailer owned
or brand owned
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1 (click and collect)

Line haul centers
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distribution
Line haul center

« Unit or eaches picking to basket

« Pick against consumer order
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== ===
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a===" (pick-from-store)
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» Lockers
Retailer's .com A

distribution
center Last mile

« 750 to <50 miles (subject to order
lead time: 3 days vs. same day)
« Parcel express trucks if next -3 days
« Delivery vans, courier, drones
if same or next day

SourceA.T. Kearney analytics
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Inside a typical Amazon Fulfillment Center

Fulfillment Centersin contrast to warehouses which store inventory in bulktenmabbsig in
generally exrban areas, fulfillment centers are located at the edge of Ugbahiarease instances

in the middle of central business disndistock a wide garof finished goods for short periods of
time. This enables same day or next dayidelWaring handling, packaging, and labeling the shipment

and delivering it directly to the customer. In addition to these outsourced functionssfal@lment center
also charged with inventory management, negotiating rates with carriers, and managing returns. The
as the middleman for all activities that occur between the manufacturer and the customer.

Fulfillment centers are larger than the warehousgsmstf fl#ir ceiling heights have risen from
yesterday's 2t 26foot ceiling height to thet@@6foot rang@because new robotics have enabled

picking and placing packages within just a few feet of clearance from ceilings. They regfuire a great de
space for storage racks, conveyors, and other sophisticated equipment to quickly break down L
shipments and prepare goods for distribution. Fulfilment center properties need to accommodate scor
truck bays and large truck turning radiieessangile parking areas for the large numbers of employees.

The Amazon Fulfillment Center in Troutdale, which is a reftuagio@lfiotirs) facility, sits on 51 acres,
contains 2.24 million square feet, 64 truck bays, 276 truck trailer paghidgtsgg680 employees
have 2,500 parking spaces and 40 bicycl&spaces

The Amazon regional distribution facility in Rivergate, scheduled to open in early 2019, contains 880
square feet, approximately 1,000 parking spaces, and will emgiagd 1800 i

97 Five Things Ydleed To Know About Industrial Rea) Bgtitampaign WilliaRerbes Magazine, 4/25/2017,
https://www.forbes.caegfbisnow/2017/04/2BiBgsyouneedtio-knowabouindustrialealestate/#599cff141c5e

%Site Plans for AProject Piper Warehouseo, produced for

991bid.



https://www.forbes.com/sites/bisnow/2017/04/25/5-things-you-need-to-know-about-industrial-real-estate/#599cff141c5e

Amazon Fulfilment Center in Troutdale opened in October 2018

Amazon Regional Distribution Center in Rivergate will employ approximately 1,000 when it opens in early 2019
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Where industrial land to construct these cer
unavailable some developers have repurpose
industrial buildings, and some are considerin
dying shopping malls. Under constrnucioicago is
the Millennium Chicago-nalgt facility which is
conversion from a portion of-aveitgd ureground
parking garage located at Michigan Avenu
Randol ph Street in th:
within 15ninutes of nearly 230,000 residents.

In Seattle where industrial space is veryRnolibegs >
is building a thrstry, 590,08@uardoot fulfillment Courtesy ofJLL Millenr@inicago

centel, the first multistory warehouse in the United

States, though they are commonplace in other countries. The facility will be able to aceommodate bo
commerce and smaller-ilghistrial tenants and is in the-osee8outh Seattle neighborhood.

ST

S —

g

Rendering of ProLdgeorgetown Crossrq&sattle

Logistics Management Strategi®elivering merchandise in thenlesportion of the trip in a cost
effective manner has been a challengeofomerce vendors since its inception. The fundamental
economics continue to be dependent on 1) routé dewityany packages can be delivered on a
given delivery run; and, 2) concentrated packag® holwmeany packages or items are delivered at

100BrochurePrologis Georgetown Cozsdt050 East Marginal Way South Seattle, WA
https://www.prologis.com/inddstyiisticsvarehousspace/unitestates/seattle/prolegg®rgetowerossroads
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each stop. As package volume has grown, carriers ablestberecrease the number of deliveries per
stop and/or per mile, although these efficiencies cannot always be guaranteed.

Fulfillment Centers are hgpenected facilities utilizing artificial intelligence in the form of new software,
automated guideshicles, and robotics. These are essential for the interdependentpaoegasgs of
inventory, sorting and inspecting packages, operating equipment, predicting pricing, monitoring deli
schedules, communicating shipping schedule, and othérstresmméining operations. With these
technologies and equipment in place, logistics managers can quickly make and execute decisions.

On the road, logistics managers who dispatch their own fleets strive to combine a variety of packages
similar locats into each delivery. For example, Amazon is leveraging its acquisition of Whole Foods
combine grocery with othmaynemerce package offerings in order to increase route density. This year,
Walmait s compl eting the construction of #d@Apickup
into a single delivery p&int 1| n  Ger ma n yPacksiatibbs twas c B, 0 @@yfAcl ai m
minutes of about 90 percent of the German gépulation

As discussed in the next sect@oanthie range of vehicle assets (including trucks, vans, passenger cars,
taxis, and bicycles) are contracted to comptiaite Eediveries as well. Some carriers may be under
contract to provideaai delivery according to a contract or on dperstrips . Cr owdsour ci |
shippingo) and shared mobility strategies are
4 presents a sample of crowdsourcing delivery systems in operation in Portland). Much like transport:
network corapy apps used by Uber and Lyft, conventional trucking companies as well as other register:
delivery services or individaale contacted about their ability to make a delivery. Company employees
are also used for these purposes, and there aresagbt@mshose created by Nimber and Roadie
which put drivers in touch with companies to conduct deliveries when they have available capacity in
trucks and / or have a similar origin and/or destination as the cargo in their truck.

Table 4 SharedUseMobility Firms in the Express and Parcel Delivery Business Operating in
Portland

Start | Company| Modes: Insurance | Operation
Year Fee Package Size
Nimber | 2016 20% Walk, bike, c¢ Up to Pricnegoti ated bet wee-n

or van 500 pounds thewa y 0
Rickshaw| 2013| From Package Broker. Cooperate with carriers
$5.50 delivery
Roadie 2015 Up to piclp $500 free, | Price negotiated betwaeliverers and users. Pri

truck or 500. | up to $10,00 set based on mileage and package size
*This is a selected list and is current as of 11/2018. This industry has been lately genanasingnamgnyf starch are
unable to stay in business for thtetomg

Many experts donot believe these options are
i d e aLagMile Exchang¥® As shown in the flow chart below (Figure 3), rather than responding to a
customer order ( or nsporadoth companies ans re@ilkers eotld engindee r s )

101HundredMore Highliech Pickup Towers are Headed YquoyWesgirRushingValmart Communications. April 5,
2018https://blog.walmart.com/innovation/20180405/mordndgistechpickugowersareheaded/ourway

10zpackstatieWikapedia, 3/30/204t8ps://en.wikipedia.org/wiki/Packstation

103shifting Patterns: The Future of the Logistics RvaDdthgtwork, November 2016,
https://www.pwc.com/gx/en/transpédaaittios/pdf/tgtureofthelogisticsndustry.pdf
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Figure 3. Lasmile Exchange Flow Chart

How a Last-Mile Exchange Might Work
The current system of delivering packages from an online retailer to the customer’s home could expand and evolve into a complex network informed by
data that would yield improved convenience, transparency, efficiency, and cost savings.
RETAILER RETAILER RETAILER RETAILER 7" RETAILER .
ROUTE OF
INITIAL
PURCHASE %
: : I8 e 1
CUSTOMER CUSTOMER CUSTOME CUSTOMER CUSTOMER
When a customer | The carrier, knowing that The carrier can also The retailer or its warehouse Ultimately, a last-mile exchange
orders an item a delivery is being made to offer the same retailer a might have neighbors as well. will allow a dynamic pricing model
online for a certain customer, can great price for an The carrier can offer nearby open to multiple retailers,
delivery, the offer the retailer a better additional package to be sellers better delivery rates for targeting a host of consumers,
“from™ and “to” price for delivery of delivered next door. The delivering to the initial bid on by a host of carriers.
addresses, which another item to the same retailer can encourage customer. Collectively, the “invisible hand™
are traditionally address. A retailer can the neighbors of the marketplace will drive
instructions for a then encourage additional accordingly. greater efficiency and a win for
carrier, are also simultaneous purchases retailers, carriers, and consumers
valuable data with special offers or
points. discounts.
Source: Strategy&

demand earlier in the sales process and dynamically balance supply and demand, much as Uber uses surge @mcohveysetacourage m
wok during times of %%eak needs in peak |l ocations. 0

In other words, if retailers andhiestransportation providers could dynamically share data in real time among all the players, carriers
determine whether they could ceraptdt a delivarypy combining it with other deliveries already stlaedigtht they should bid for the

104 TheRise of the Ladlile ExchangBimLaseterAndrewlippingandrredDuivenstrategy businessluly2018https://www.stratedmysiness.com/article/Riseof
theLastMileExchange
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assignment. Those with deliveries to the same location or nearer to that location could offer a discou
price. The exchange would likelyereqshared ddtased system to pool package data, resource
availability data, and analytics to dynamically optimize pickup and delivery routes.

Innovations for Accomplishing the Ladtle Delivery.The big three national carriers (UPS, FedEX,
and the USS) with their wadlveloped haimdspoke delivery networks and extensive fleets account for
85% of the lastile market in the U.S. t88dg addition, regiosiabrthaul shippers (suchCagrac
andXPO Logisti¢sboth of whom operate in Oregon) move about 12%nufeatidétiseri®’§ and

the balance is composed of all carriers including local operattsewEedrplatforms (incliihy

and Uber).

The conventional method for completmddastliveries involvesdichted delivery employee of a

parcel delivery service provider who picks up the parnstdidataropoint and delivers them directly

to the recipients. Large vans are typically used as delivery vehicles. However, many companies

exploring a range of new technologies and practices. In addition to the logistics strategies a
crowdsourcingroaches described above, the following innovative delivery systems are being tested «
are in development today and would provide direct beoefitseice delivery:

Autonomous TrucksSelfdriving lonlgaul heawguty trucks, lasile delivery vans and other
commercial delivery trucks are being tested throughout the world; in many instances on puk
roadways. They carry starglaed containers and are generallye s ame wei ght as
fleets and are often powered by fully electric-eleleyfizidnotors. The economic benefits of self
driving trucks are numerous. For example, phasing out the 900,000 truck drivers in the U.S, would ¢
hundreds ofllmns of dollars in labor costs, and the trucks could operate 24 hours/day since there
woul dndot be driver restricted hours issues t
manage, or otherwise assist in autonomous delivery operations.

iVer ao, aeledric fruckecibindol/dasnot yatlavailable for purchasesartdnded to be operatec
inconfined areas. such as ports or transitlmeras. would be able to travel repetitive routes over short ¢

105yS ECommerce Trends and the Impact on L @giskesrney, April 20ifps://www.atkearney.es/operaciones/ideas
perspectivas/artigigset publisher/L CcgOeS4t85q/cortartimmercendsandtheimpacbrHogistics/10192
106]bjid.
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z e
As with autonomous passenger vehicles, they
official testing is occurring and with a driver in the cab to take over drivin iApet28d4yy.

trucks from major manufacturers indadlinognd theDaimler Compangmpleted a week of
autonomous driving across Eldrofence October 20&idtonomus trucks have been hauling
Frigidaire refrigerators alonglibdreeway, from a warehouse in El Paso, Texas, to a distribution
center in Palm Springs, Califétnihe 65@nile trip includes a human driver to monitor the
operations, be available ke tver driving if necessary, and to drive the truck when it leaves the
interstate freeway. Once in Palm Springs, a driver unhitches the trailer, and passes the load to ano
driver who takes it the | astbutbrecentemi | es t o Fr

Uber'ssutonomousuckoegarhaulingaseofBudweisalondl20milesofl-25betweelrt.Collins
andColorad&pringsn 20189 The driver sat in the back of the cab, while the truck navigated the
highway itséf albeit with a police escort. As of March 2018, Uber said its autonomous trucks hac
driven a collective two million miles, and that they had begun regularlyeigirispohtizgria.

Uber, however, suspended all their autonomous trials in the U.S. and Canada after one of the compe
autonomous test cars struck and killed a pedestrian in Tempe, Arizona.

Like autonomous passenger vehicles, autonomous trucksewvenal iggues of concern to the
City of Portland including safety regulations and the potential for increased vehicle miles of travel
congestion.

107F|eet of setfriving trucks completes joatregs EuropBusiness Insider Intelligekme 11, 2016, 10:0Q PM
https://www.businessinsider.cowffeldrivindrucksompleteurneyacroseurope0164

108SelfDriving Trucks are now Deliveginigdtatordby Alex Davies for Wired Magazine, 11/12017
HTTPS://WWW.WIRED.COM/STORY/EBBARKRIVINGRUCKDELIVERIES/

095elDr i vi ng Tr uc k ddeBe€riRurigyMikeMaag Neiw ¥aork Times, 1 2 0
Oct. 25, 201Bttps://www.nytimes.com/2016/10/26/technadoiirseifcksirstmissiora-beesrun.htmil
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Autonomous Cars.Nuro, an autonomou
vehicle startup focusetherast mile delivery
local goods and servichas teamed wil
Kroeger to delivery groceries using auton B
vehicles in two pilot grocery delivery prog |
the first ran from August 2018 to March jg z88
operating out of one store and covered ¢ Hgf
code in Scottsdale, AZ, and the other be
March 2019 and serves two stores and
four zip code areas indttmy T340 For a cost
of $5.95/deliverystomers place sadasy
delivery orders usi
Nurobs app and ar-
powered vehicle shows up at the curb ¢
residendél The delivery vehicles travel up to
25 mph on local roads.

~ TS X , ; — B
N u r oldwehicl® can catwelvegrocery bags stored in refrigel
compartments and opened using an app ry

Other grocery chains have attempted to |
autonomous vehicle delivery services ar
expected to have thesgvices available soc
Stop & Shop, a northeastern U.S. chain of
stores, intends to lotkan autonomous vehi
delivery service in the Boston area somel ES8
20112 The battery powefe®R o b ovehile wil S
restock its quarters at neatdyy & Shop stores.

As stated earlier, even though smaller
conventional delivery trucks, these auton
delivery vehicles will utilizetreet curb spact Robomart autonomous vehicle delivery will supplement €
increasing competition for vehicles seeking Shopos standard delivery ¢
or loading and unloading, as wek ascasional

blockage of bike lanes, fire hydrants and crosswalks.

Robot DeliveriesAnother autonomous vehicle makingléadeliveries a@fdriving robots that

travel only on sidewalks and crosswalks and can carry orders as heavy asaSGgroam@$ fo
mile$!3 They travel at slow speeds using a global positioning systdeyeeelc26era sensors

to allow autonomous navigétiorhey need to be supervised by humans, but that can be done
remotely for several operating at any one time.

Amazon has been testing its own AScouto vehi
County, WAor now, Amazon says, it will limit its testing to daylight hours Monday through Friday

110 Kroger and Nuro Launch Autonomous DelitegyirSeloustoliroeger Press Release, March 14, 2019,
https://www.prnewswire.comfred@ases/krogandnurelaunckattonomoudelivergervicanhouston
300812183.html

111]bid.

125t op & Shop is planning to rol | ,BostonGlesbmddnuary @g2019v er | es s
https://www.boston.com/news/business/2019/08b@rstiopmardriverlesgrocengtores

Ppost matesd new r over ,, bySMMehaal @rgthaus Bast Eanpanyaniagazine, Degcembeeld,i g n
2018https://www.fastcompany.com/90281867/pastmatesiserves-adorabkdy-design

114https://www.starship.xyz/
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when sidewalk traffic is lowest. Scout will also have d#harpa@ r one t o make sur e
and efficiently navigate ar oun d>Rpmottdsliverypede s
vehicles are being teste®tayship Technologdiesoughout Europe aadently begun tests at

George Mason UniverSitghonline retail sales in the ldc3easing by 16 pergast between

2016 and 20%% as many as eight sidewalk bot delivery vehicles have ensmiaztptihee

including: Loomo Delivery, Anymal, Serve, Marvel, Box Bot, Kiwibot, Scout, and Starship Robots.

A combination delivery system featuring an autonomous car that includes an autonomous bot ins
has been developedAnyboticend Continentako accomplish the full roadway to sidewalk
delivery by unmanned de¥ites

Cities have been struggling with how to regulate this new kind otinghodefusem and
congestion on sidewalks. San Frasew&relyestrictethemachineattheendof2017 requiring
permits and mandating that staeipkeir delivery robots in quieter, more industrial neighborhoods.

Scout Bot by Amazon Serve Bot by Postmates

Drones Deliveries by drones are being used in limited environments and for selective delivery typ:
in a few countries including the UK, France, Japan and China. Their use for delivering relief and me
supplies to remote or difficult to reach areas isagrdWwotgls are experimenting with drone delivery

of food and beverages to guests. In addition, its widespread use for other typédrof deliveries
particular, food and packabes been delayed by additional tests, development of regulations, and
forshippers to resolve several logistical challenges. The cost savings to shippers, and the benefits
commerce, as well as reduced truck traffic and corresponding fuel consumption and emissions, we
be enormous if drones replaced many deliveriésdcbhynpiere conventional means.

After successfully using drones to deliver medical equipment to hospitals throughout the world inclu
the U.S., UPS received FAA certification (ir
to adddrone delivery to markets outside the health care industry and is constructing a centralize
operations control center for drone deliveries.

The Federal Aviation Administration (FAA) enacted rules governing the commercial use of drone
e.g., theynust wigh less than 85s., fly no higher than 400 feet, at speeds less than 100 mph,

115 Qut of the Way, Hunmaalivery Robots Want a Share of Your Siolevdetkmy Hsu for Scientific American, February
19,2019https://www.scientifiedoan.com/articlefotthewayhumardeliveryobotsvama-shareofyoursidewalk/

116The Last Mile Delivery Market in the United58tatths Opportunities to 2628minerce is the Biggest PHusiness
Wire Magazine, February 4, 283€//www.businesswire.com/news/home/20190204005673/en/

117Roboti®ackag®eliverwithANYmas1,Januarg019% CommentisiNewsbyPételFankhauser
https://www.anybotics.com/2019/01/3 Yrataimpeieliveryithanymal/

Technicallemorandum No. 1: Expected GrowZlomrierce Delivery Page |20


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=2ahUKEwjG7_ScpoTfAhXXGTQIHUU0D78QwqsBMAF6BAgEEAQ&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DP_zRwq9c8LY&usg=AOvVaw0ujOX2WBY3D62AXWNg6xeN
https://www.businesswire.com/news/home/20190204005673/en/
https://www.anybotics.com/
https://www.continental-corporation.com/en-us
https://www.wired.com/story/san-francisco-just-put-the-brakes-on-delivery-robots/
https://www.scientificamerican.com/article/out-of-the-way-human-delivery-robots-want-a-share-of-your-sidewalk/
https://www.businesswire.com/news/home/20190204005673/en/
https://www.anybotics.com/2019/01/31/robotic-package-delivery-with-anymal/
https://www.anybotics.com/2019/01/31/robotic-package-delivery-with-anymal/#comments
https://www.anybotics.com/category/news/
https://www.anybotics.com/author/peter/
https://www.anybotics.com/2019/01/31/robotic-package-delivery-with-anymal/

operated only during daytime hours, and that drone operators qualify for flying certificates and be
least 1§ears old8 In 2017, a presidential directive was issuailethancdhe FAA and the U.S.
Department of Transportation (USDOT) to create initiatives that would enable American companie
eventually use drones for delivery putpddasch 2018, the USDOT announced that ten state and
local governments had bedgcted for a pilot program which would include parcel delivery over a
period of 2 %2 yeldPsAt the conclusion of the pilot the USDOT may elect to propose new regulations.

In April 2019, the FAA approved a license for commercial drone delivermshsdialingfa
Google, in two rural counties in Virginia. The license was issued after the company tested drc
deliveries to students at Virginia Tech University am@thandomems to homes near campus.

After receiving an order from a mobile appeon of t he companyods fl ee
can pick up a package from a business or home, fly to a designated destination,

hover about 20 feet over the delivery area, and use a tether to lower the package to

a precise location such as a backyard or a doorsteporalieg to its exemption

application. Wing uses its own unmanned traffic management (UTM) system to
manage t he dr on e 6-6ff tdldnding totensyreasafé opdratiansn t a k e
around obstacles such as buildings, trees, and other dréfes.

\\_ . ..u:*’" J s

n"a,ri‘)’.‘:"ﬁ\
Wingds drone | ifts from the ground vertical
d r o n ecarmfirgniotelpflly @p to five machines at one time, though that number may increase

118Fgct ShegBmall Unmanned Aircraft Regulations (Paddi@VAviation Administrdgicd3)i2018,
https://www.faa.gov/news/fact sheets/news story.cfm?newsld=22615

119.S. Transportation Secretary Elaine L. Chao Announces Unmanned Airtegt&8imidrilet Program Selectees
US Department of Transportation, May 92048/ ww.transportation.gov/braimédot3419

120Google drones may soon fly commercially ion@byidghn Gallagher, Freight Waves Magazine, 4/19/2019,
https://www.freightwaves.com/news/technologlimoespiaysoonrfl-commerdilgovervirginia
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Thereds consi der at i anreguiationstatboet the ability of Iecal prisdictioRsA A 6
to regulate commercial drone operations. In general, the FAA has authority over the air space w
local jurisdictions have authority over landing sites; however, operations in the airspace can img
citizensd privacy, safety, and | aRegentlys e, al
a federal judge struck dawewprohibitions adopted by the city of Newton, MA. The judge wrote:

frhis (the ordinance restrictionon dydneéfls under 400. 06) t hwarts
objectives, but also those of Congress for the FAA to integrate drones into the national
airspace. Although Congress and the FAA may have conteemplddédrncof

drones to a certain extent, see 81 Eedi2ZR63 8 (lI1)(K)(6), this hardly permits an
interpretation that essentiall y2lconstitute

The judge, however, did allow other sections of the ordinance that had to do with privacy, noise,
safety to remairfance.

At this time, the City of Portland has an ordinance prohibiting drones to fly in or over any city pz
except in places that have been designated for such use.

Cargo bikesPortlanders are familiar with cargo bikes through thepjmeanaoce ofLihe,

Portland Pedal Power, Soup Cycle, and other delivery companies. Most cargo bikes are electrically
powered, or electric power assisted, and some can carry up to 758bshey casgan ideal

substitute for many deliveriesbyvapar t i cul ar | y $ifanyparkingbhreay dono
can be loaded and unloaded in lesser time, and can move more quickly in dense and congested ur
areas that have a bicycle route nymastmucks k. The
and are an important means of delivering goods when roadways are unavailable during emergenci
or other incidents. Accor di2bgkestanrepldteeondNY C De p
delivery vehicle with CO2 savings of appnoxs 16 ¥#elra201®, UPS began operating its

electrically assistelike tricycle in Portland, ardrig 2019, UPS will start a licensed pilot

program forleke operations on sidewalks and bicycie tarefowntown Seattle area including

the Pike IBce Mark&t

Given their wider wheelbases and longer length, cargo bikes cannot always comfortably navig
bicycle lanes as well as bicycles can, yet they are not permitted in travel lanes reserved for passer
cars, trucks and buses. In additiorméniisstances they are not permitted to-sissebpiruck

loading zones, and they can reduce access for pedestrians if they park on sidewalks.

121 Singer vs. City of Newton, U.S. District Court District of Massachusetts, 9/21/2017
https://lwww.documentcloud.org/documents/&gavdilewtoecision.html#document/p13/a376954
122Cargo bikes Not Drones Are The Future ForelirbagsdyCarlton Refdr Forbes Magazine, October 15, 2018,
https://www.forbes.com/sites/carltonreid/2018/10/15/catgobilesmrethefuturdorurban
deliveries/#1b4abde790
12ZFr e i g ht i Opporudities tdlanprove Efficiency of Last Mile DeliveDimedy @eters Mendes, NYCDOT,
TRB 2019 Annual Meetittg;//amonline.trb.org/68887.4353651/t00051505752/10904507308/p1 971
1.4495977/pP49711.4507316
124UPS To Launch F@sttsKind U.S. Urban Delivery Solution in 8&8tleress Release, October 25, 2018,
https://www.pressroom.ups.com/pressroom/ContentDetailsViewer.page?ConceptTgp&iRPrEs443286 5617
103
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Microhubs.Also referred to as miarbs or micro depots, microhubs are consolidation centers for
lastmile deliveries in dense urban districts. Goods are delivered from warehouses and distributi
centers via truck to the microhub facility where they areeeitiieryi the customer or delivered

by cargo bike or bicycle (or even robot or drone) to their destination.

Microhubs can be:

1 Urban Consolidation Certdasger, permanent facilities located in urban areas that allow
businesses to consolidate andioate between freight carriers;

1T Delivery microhubs, such as DHLO6s Packstat
centers with a smaller physical footprint; and

1 Lockers (see below) are small storage units located close to the findlwlkioclecapdie
conveniently accessed by customers. In Portland lockers are found at Amazon retail storefronts
Eleven stores, apartment buildings, and other locations.
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PBOT

As of August 2018, there were seven microhubs opr
AmsterdalPserving theostal system and other logic =
providers where vans unload packages to be deli §&
Afreight |bmnlekdeligetdy. f or t he

In Frankfurt and Utrecht, DHL delivers standardized ¢ [T
(which can |l oad up to 27]

| ocations for transfer

specially equipped to handle the containers. DHL ex|
i e a ayhHulCgameplace up to two standard del
vehicles, with an equivalent CO2 saving of over sixi
per year and a signi f2 can

DHL Cubicycle ot he

Neighborhood LockersSmart lockers reduce the time that a delivery person spddatg#i a bu
and consequentyluces the time that curb space is utilized for active deliveries.

AsofNovembe2018 Amazomasdevelopedlstorefroribcationg Portlangvhergpackageare
deliveretb a storagdockerforpickug?® Customers are notified of their arrival and provided with a
locker number and code to open the locker. Returns can also be transacted aMbseé facilities.
thelockelfacilitiegrelocatedn othercommerciastablishmenitscluding-redMeyeandWhole
Foodgroceriemsndsomeareindependemazostoreshatarestaffed lnadditionrsomehighrise
officeandresidentidluildinghaveAmazotockefacilitiesThesesatelitéacilitiesanreducelelivery
tripsbyconcentratiragliverieandmayofferconveniende customerahod o havvea meanof
directlyeceivingarcelsaswellas providingdditionadecuritpverdeliveriemmadeto unoccupied
home®rbusinesse®Vhileheyw o significantheducerehiclenileoftraveltheycanbeameans

Piz peileg e’ 7 /
Amazon Storefront at 1131 SW Jefferson Street Amazon Locker

125City deliveries using rdicrios and innovative freight,[#k2€ Civitas Conference, Amsterdam, The Netherlands,
8/3/201&ttps://civitas.eu/eventiidtiveriessingmicrehubsandinnovativéeighbikes

126DHL expands green urban delivery with City Hub for cargaHiidyadss Release, 3/1/2017,
https://www.dhl.com/en/press/releases/releases 2017/all/lexpress/dhl _expands green urban_delivery with_city _hub_fo
rgo_bicycles.html

2ZIAccording to Barb Il vanov, Uearlynwsed% ofthettime aodélively person imirgthiso n U
building is spent getting through securityil2y®levators to different floors and gotogildoay r t o t enant s (
3/14/2018https://depts.washington.edu/sctictements/ithenews/nextgesupplychairAnterviewarbaravanov

128Calculated frdamd an Amazon Locker in YourNaoreamber 2018,
https://www.amazon.com/gp/help/customer/display.html/ref=hp 200689010 findlbtk&&5®deld=20
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Bike CouriersBike couriers are of course common today, but their usagéefdelastry is
expected to graignificantly as does the fpmpuint delivery market, especially for btrginess
business documents and prepared food. According to a 2016 McKinsey report:

AUl ti mately, the best solutiotnedhé.aolgdl ut
fasioned bicycles remain the mostaopttitive choice formanylast e del i ver i es.
droids do not become significantly cheaper
be the best delivery f8rm for instant del.

LYLFT 2yQa 5SSt AGSNE {16 NieR018, Amdzodlntodudéd this Bragiain 16 ©
train individuals to operate a delivery business moving Amazon packages. For a minimum investn
of $10,000, individuals will also get access tehfamalzmhveties, uniforms, and discounts on

fuel, insurance, and more, but they will not be Amazon employees. The program is available at
delivery stations throughout the idcBuding Portlandnd the company expects to contract with
Ahundredses$ ewmaetsbwbBonwould hirl tens of t

| o211 |

i ‘,. | -
ApplicantacceptethtoA ma z mewnstagupdeliverprogramvillgetaccesso Amazoirandedehicleand
uniformgkethese.

1290ut of the Way, Human! Delivery Robots Want a Share of Yplby$édemgdisufor Scientific Ameridaebruary
19, 201%ttps://www.scientificamerican.com/ariéiewayhumardeliveryobotavanta-shareofyoursidewalk/
130https://logistics.amazon.com/
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E-Commerce Transportation Profiles

In order tprovide some context fooramerce delivery phenomena, profile descriptions of the ordering
and delivery processes were prepared for three types of transactions: international packages, clothing
locally delivered groceries. These descriptiomsraneesuof the complex logistics that control these
flows for ordinary types of transactions that are often made by Portland residents and business
Information about the package volume of these transactions and their specific travel bbaracteristics of

deliveries is either unavailable or is proprietary data kept by the companies.
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Profile I- International Express Mail

2

Over the course of an average day, tens of millions of packages and r = i}
between the USA darckign countries and involve multiple modes including
truck, and rail for portions of the trip. This profile involves the delivery ¢
weighing less than 1 Ib. shippedioditmor between a downtown location in Pc
OR to a downta location in London, UK through FedEx.

Ex I began its international delivery service in 1984 and today is the largest courier of international packages serving 220
and territories. On an average day the company moves six million packaajes FeeifBaioffers International Next Flight, International First,
and International Priority services with different rates and schedules. Packages from the U.S. to Londbovaraiiiitidadytishilpieenphis,

TN central facility and them tlogvfollowing morning to Stanstead Airport in London, sorted and delivered by truck to the addressee.

Sample Shipmea#toriginating on Tuesday between &&om: Shipping Options:

From: SGA, 1120 SW'Avenue, Suite 500, Portland, OR 97205 Fees | Arrival

To:  Arup, Ind3 Fitzroy Street, London W1T 4BQ Kimy@oim | FedEx International Next F| $241.00| By 5pnwWednesday
FedEXx International First | $118.57| By 9am Thursday
FedEx International Priority $66.63 | By 12pm Thursday

FedEx picks up SGA's package during 1 SGA's packagedriverotFedEx PDX terminal whg SGA's package is put on a plane at Memphis, Bergirport
pickup offuesday 11/26/2018 at @7 | —*| it's placed on a plane at 11pm PST on Tuesdayp.., | Wednesday mornbynd for London'srStead Airport wher;
11/26/2018 destinedMemphis, TN airport it arrives at Noon CET Wednesday 11/27/2018
!
At FedExo6s London central] SGAds punloaded fram plare driderto FedEx's
truck and delivered\tap, Inbefor&ePM CET Wednesday London central facility.
11/27/2018
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Profile II- Clothing

In 2017, neatlywethirds of all clothing sales were made online, with domestic sales of $13.6 billion. It is the nunibertemasretail item

salesreventiep ur ¢ h a
Portl and, OR

sed
t o a

other continental U.S. locations.

" cotopaxi

throughout the U.S.

Manufacturers like Cotopaxi can sell through wholesalers, marketplaces such as Amazon and eBay,

shipping department.

is a Salt Lake Glitya s e d

onl i ne.

Thi s

maker of

profil e

w0 me ndnd gear which opened
business in April 2014. Their apparel is manufactured in Tianjin, China and Portland, OR and has two |
Their goods can also be purchased at the three REI stores in the Portland region, and dtrataidsoret

Shipping Options

Cotopaxi Amazon Prinfe Amazon
Free Shipping 7-11 days, orders + $9 Same day, 1 day, 2 d§ 7-10 days
Standard Shipping 4 days, $7.33 2 days, Free 57 days, $5.00
Expedited shipping 2 days, $12.78 1 day, Free 3 days, $25.00

Same day, Oday/Overnight

AOCdayo, $2

Same day, Free

AOvernight

Interesfree payment plan?

Three payments of $6

For purchases + $149

For purchases + $149

Free Returns

Within 90 days

Within 30 days

Within 30 days

* Amazon primegembership costs $119/year

Ah

r
h.

Ly

L
] \
o ! -
Cotopaxi Pacay®o me n
Insulated Hooded Jacket
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Profile Ilig Local Groceries

Food has been delivered since the first grocery stores were opened. Dairy, beverages, meats, bread, and |prechccowere diten de

or sold by a vendor from the stieetever, in the past 50 years those deliveries began to fade away, and when conducted, were very expe
That is, until recently. While 78% of all shoppers still buy their groceries at stores, online purchase8f g okiendsusa@sl017,

which was a 2.3% growth from 2016 sales. In addition, sales of health care products grew 3.2% from 2(dibidor. a total of $43.5

purchased Whole Foods in 2017 and began dEebruay0l8 ng t |
and expanded to Portland area stores in August 2018. Amazon Prime members get free deliveries for orddreurgear®Bbanmifbary two
$7.99 if they request delivery wit hiodsstoree.g.,lihe nearest ViheleHoods dtoreyoo u 6
downtown Gresham is in the Hollywood neighbd8tdoN&tSandy Blvd, Portland, OR, or about 12 niilethamnsgrvices like Envoy will
complete the delivétghole Foods accounts for about 2tb&olbfS. elne grocery market, Walmart, Kroger, and Target have expanded
online delivery aneiare pickup, poured money into supply chains and technology improvements, and kept prices low, even in the face
costs, to prevent customectiefs. Just one year after Whole Foods began providing free delivery through Prime Now service, more that
Walmart stores now offer free grocery pacgep hasameday delivery choice for household essentials for a $99 membership fee, and Kroge
now has 1,250 curbside pickup stores and offers delivery

When ordering for a delivery from Whwebsie, afish a chsaurantsiard lothec stores vihieh m
also deliver in or near your zip code is just another click away on the same screen.

Selected Grocery Store Delivery Options

Whole Foods Walmart Kroger Target
U.S. Stores providilgdivery 446 800 1,250 1,100
Free Shipping Within two hours Not available For orders over $35 For orders over $35
Expedited shipping Within one hour, $7.99  $9.95 for orders over $] $4.99 for orders under § $7.00 for orders under
Delivery Service Area Limited as per location| Limited as per location| Limited as per location Limited as per location
Membership Required? Yes, Prime Now, $199/yi No No Yes, Shipt, $99/year
Curb side pickup? Yes, for Prime Now meml| Yesfree for orders over § Yes, $4.95/order Yes, $4.95/order

Technicallemorandum No. 1: Expected Grow@oinrgerce Delivery Page |29


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://money.cnn.com/2017/12/13/news/companies/target-same-day-delivery/index.html?iid=EL
https://money.cnn.com/2017/12/13/news/companies/target-same-day-delivery/index.html?iid=EL

Bibliography

Growth and Trends4toExmerce

Parking Conditions for Residential Delivery in New York City: A Case RietyeAbstpsid,

Quanquan Chen, and Alison Conway, TRB Annual Conference 2018,
https://mail.google.com/mail/u/0/#sesavolfdfcaxwDrvDcCzjtL WHDxbZxGcLxlbbg?projector=1&m
essagePartld=0.1

Commercial Vehicle Parking in Downtown Seattle: Insights on the Battl&amridla Gerb
Carmen Giréralderrama, Jose” Luis Maebaolo, and Anne Goodchild, TRB Conference 2019
https://mail.google.com/mail/u/0/#inbox/FENDWMZxHpgNCffmSjvicKQVKkxRnZPML ?projector=1&m

agePartld=0.1
Data Stories from Urban Loading@agsmo Dalla Chiaralayntkette CheaBuropean
Transportation Research Review, October 2017

Trends of Home Daiies in the U.S.: Changes from 2009,té03blia Schmid, Xiaokun Wang,
TRB 2019 Annual Meelittg;//amonline.trb.org/

Fly ZoneDrone Impacts 20Mctor Walker Idaho National LabpTd&®&2019 Annual Meeting,
http://amonline.trb.org/688874353651/t00051505752/10904507308/p4 971
1.449597p19219711.45073162gr=1

National Household Travel Survey (Red& gl Highway Administration, Washington, DC 2019,
https://www.fhwa.dot.gov/policyinformation/nhts.cfm

MillenniaJE€commerce Cause Cold Storage Business toyNete Day, Western Real Estate
Business. Page 1, July 20ti8s://westernrealestatebusiness.epubxp.comAilLADNRBI80

How ECommerce is Changing CHigwin Lopez and Jennifer McKeevit for Supply Chain Dive, April
189, 201 https://www.supplychaindive.com/news/wardéiesusgtgeneratioshopping
ecommece/440705/

Last Mile Logistics and eCommerce,&DdvBlodpttp:/Itxsolutions.comiiaitlogistics
ecommeregrowth/

Uncovering @emand Delivery Services Dat¥ictoria Wilson, Dan P. K. Seedah, Ph.D., P.E.,
Texas A&M Transportation Institute, August TRB)2819 Annual Meeting,
http://amonline.trb.org/6888.4353651/t080.4505752/11-484507147/4312841.4503252/19
042841.4507158/

Supply Chain Innovations of 2014, 2015, 2016 &nal/2@lanchavdrienne SelkbDecember
11, 2017 published in MH&L Material Handling &higagstiesvw.mhinews.com/technology
automation/td»supplhychaiAnnovation2017

4 Big Ecommerce Trends That Will Shape 201 Misi203dapl€&emo Video Conference, Blog
June 20, 20hitps://www.demoup.com/blegfiltrecommereieendshatwillshape201 Ao
2020/

The truth about online consumers: 2017 Global Online ConsutR¥&dptatnational, 2017,
file:///C:/Projects/[ECommerce%20for%20PBOT/T MeaRabibudnlineconsumers.pdf

Technicallemorandum No. 1: Expected Growtlomrierce Delivery Page |30


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://mail.google.com/mail/u/0/#search/alsion/FMfcgxwDrvDcCzjtLWHDxbZxGcLxlbbg?projector=1&messagePartId=0.1
https://mail.google.com/mail/u/0/#search/alsion/FMfcgxwDrvDcCzjtLWHDxbZxGcLxlbbg?projector=1&messagePartId=0.1
https://mail.google.com/mail/u/0/#inbox/FFNDWMZxHpgNCffmSjvtcKQVkxRnZPML?projector=1&messagePartId=0.1
https://mail.google.com/mail/u/0/#inbox/FFNDWMZxHpgNCffmSjvtcKQVkxRnZPML?projector=1&messagePartId=0.1
http://amonline.trb.org/
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1090-1.4507308/p19-21971-1.4495977/p19-21971-1.4507316?qr=1
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1090-1.4507308/p19-21971-1.4495977/p19-21971-1.4507316?qr=1
https://www.fhwa.dot.gov/policyinformation/nhts.cfm
https://westernrealestatebusiness.epubxp.com/i/1001516-jul-2018/30
https://www.supplychaindive.com/news/warehouse-cities-next-generation-shopping-ecommece/440705/
https://www.supplychaindive.com/news/warehouse-cities-next-generation-shopping-ecommece/440705/
http://ltxsolutions.com/last-mile-logistics-ecommerce-growth/
http://ltxsolutions.com/last-mile-logistics-ecommerce-growth/
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1148-1.4507147/19-04284-1.4503252/19-04284-1.4507158/
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1148-1.4507147/19-04284-1.4503252/19-04284-1.4507158/
https://www.mhlnews.com/author/dave-blanchard
https://www.mhlnews.com/author/adrienne-selko
https://www.mhlnews.com/technology-automation/top-10-supply-chain-innovations-2017
https://www.mhlnews.com/technology-automation/top-10-supply-chain-innovations-2017
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/Misha%20Staples
https://www.demoup.com/blog/the-4-big-ecommerce-trends-that-will-shape-2017-to-2020/
https://www.demoup.com/blog/the-4-big-ecommerce-trends-that-will-shape-2017-to-2020/
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/the-truth-about-online-consumers.pdf

Consumers Are Changi@piBmerce Preferend¢d&L StafSeptember 13, 2018,
https://www.mhlnews.com/techraltmmation/consusarechanging-commercpreferences

Supply Chain Leaders Say Top Priority is Responding to Custokhid Faist#ugust 1,
2018https://www.mhlnews.com/techraltmpation/supglyaideadersaytoppriority
respondingustomerfaster

Final Delivery: The Last Mild;alllMeeting:-EGommerce Session, Curtis Spencer, IMS Worldwide
Inc., Chris Caton, Prologis, Ben Conwell, Cushman WakefielitpuliuR@18/wp
content/updols/Ul-Documents/Caton_FinalDelivery.pdf

Industry Perspectives on Trade and Logistics Growth andIhteovatiGorrespondence, June
2018, Portland Bureau of Planning and Sustainability and Portland Bureau of Transportation, intern
notes

Growing-commerce means less urban,tdaiicortright, City Observatory, August 25,.2015,
http://cityobservatory.org/greaommercemeansessurbardraffic/

Crowded streets: Cities face a surge in online déditeigeSherman, BBC News, January 4, 2018,
https://www.bbc.com/news/busi@@d$367

US ECommerce Trends and the Impact on Lddistieel HWAT Kearney, no date provided,
https://www.atkearney.com/retail/articleRanisercerendsandtheimpacbnlogistics

Ship Smarter: Building a Competitive Advantage with a Connected TedimEDesyssay,
October 2018https://www.mhlnews.com/techraltmmation/sksmartebuildinacompetitive
advantageonnectetechecosystem

Vitual Reality Is the New Rellithael Fieldndustry Week, September 17, 2018,
https://wwwmdustryweek.com/emesgicignologies/virtuadlitynewreality

Supply Chain Complexity Could Drive TMS Market to $25 BillwH&lY 30f8eptember 1,
2018 https://www.mhlnews.com/techraltmmation/supglyaincomplexitgoulddrivetms
markef5billiof2023

A Smarter Way to Haadigé Move Materjf8H&L StafAugust 22, 2018,
https://www.mhlnews.com/techrsltmmyatiosthartewayhandleandmovematerials

Material Handling in the Digital Factory: A LoadA&eastafAugust 1, 2018,
https://www.mhlnews.com/techrmltmmation/matehahdlingligitafactoryjookahead

Supply Chain Leaders Say Top Priority is Responding to Custokhid&l Faist#ugust 1,
2018https://www.mhlnews.com/techraltmppation/supglyaideadersaytoppriority
respondingustomerfaster

6 Ways to Get Supply Chains Ready for the, NbliflayStafSeptember 27, 2018,
https://www.mhlnews.com/egabalychain/@vaysgetsupplchaingeadvholidays

CSCMP Edge 2018: How to Build a Future SupivehBlanchar@ctober 2, 2018,
https://www.mhlnews.com/techraltmation/cscragge2018howbuildfuturesupplychain

Logistics Simplified: Three Keys to Solving Your Supply ChaMiPab&afugust 31, 2018,
https://www.mhlnews.com/transpediatidyution/logistgimplifiethreekeyssolvingyoussupply

chairproblems

Technicallemorandum No. 1: Expected Growtlomrierce Delivery Page |31


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/MH&L%20Staff
https://www.mhlnews.com/technology-automation/consumers-are-changing-e-commerce-preferences
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/MH&L%20Staff
https://www.mhlnews.com/technology-automation/supply-chain-leaders-say-top-priority-responding-customers-faster
https://www.mhlnews.com/technology-automation/supply-chain-leaders-say-top-priority-responding-customers-faster
http://uli.org/wp-content/uploads/ULI-Documents/Caton_FinalDelivery.pdf
http://uli.org/wp-content/uploads/ULI-Documents/Caton_FinalDelivery.pdf
http://cityobservatory.org/growing-e-commerce-means-less-urban-traffic/
https://www.bbc.com/news/business-42245367
https://www.atkearney.com/michael-hu
https://www.atkearney.com/retail/article?/a/us-e-commerce-trends-and-the-impact-on-logistics
https://www.mhlnews.com/author/Jim-Dempsey
https://www.mhlnews.com/technology-automation/ship-smarter-building-competitive-advantage-connected-tech-ecosystem
https://www.mhlnews.com/technology-automation/ship-smarter-building-competitive-advantage-connected-tech-ecosystem
https://www.industryweek.com/author/Michael-Field
https://www.industryweek.com/emerging-technologies/virtual-reality-new-reality
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/technology-automation/supply-chain-complexity-could-drive-tms-market-25-billion-2023
https://www.mhlnews.com/technology-automation/supply-chain-complexity-could-drive-tms-market-25-billion-2023
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/technology-automation/smarter-way-handle-and-move-materials
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/technology-automation/material-handling-digital-factory-look-ahead
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/technology-automation/supply-chain-leaders-say-top-priority-responding-customers-faster
https://www.mhlnews.com/technology-automation/supply-chain-leaders-say-top-priority-responding-customers-faster
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/global-supply-chain/6-ways-get-supply-chains-ready-holidays
https://www.mhlnews.com/author/dave-blanchard
https://www.mhlnews.com/technology-automation/cscmp-edge-2018-how-build-future-supply-chain
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/transportation-distribution/logistics-simplified-three-keys-solving-your-supply-chain-problems
https://www.mhlnews.com/transportation-distribution/logistics-simplified-three-keys-solving-your-supply-chain-problems

Thereal impact of high transportation@asts,Russell, John J. Coyle, Kusumal Ruamsook and
Evelyn A. Thomchick, CSCMP Quarterly August 6, 2018,
https://www.supplychainguarterly.com/topics/StrategyiR@fetdididacbfhightransportation
costs/%20(fantastic%20article)/

Worldwide Retail Ecommerce Sales Will Reach $1.915 Trilliemiwiketedugust 22, 2016,
https://www.emarketer.com/Article/WdRdtmilcommereBalesWilReacHL 91 5trillioAT his
Year/1014369

Delivery Practices Associated W@itimiEnerce

Los Angeles Department of Transportation Technology Adubility|&ata Specification), March
2019https://ladot.io/about/

NextGen Supply Chain Interview: Barbareb@aoy ForgeBupply Chain Management Review
Urban Freight Lab at the University of Washington, 3/24/2018,
https://depts.washington.edu/sctlctements/ithenews/nextgesupplychaiAntervievarbara
ivanov

Fr ei ghti Opporiudities tManprave Efficiency of Last Mile DeliveRimeldy @eters
Mendes, NYCDOT, TRBO2Annual Meetihtip://amonline.trb.org/68887.4353651/t0005
1.4505752/10904507308/pP49711.4495977/pP49711.4507316

Push and Pull Factors in Adopting a Crowdsourced Delivéityré&stemagukmanda
Stathopoulp&pril 23, 2018ttps://doi.org/10.1177/0361198119842127

Can Common Carrier Lockers Eas€timargerce Delivery Explosion in CHes?a Kim, Anne
Goodchild, Barb lvanov, Manali Slegidrtment of Civil andienmental Engineering
University of WashingiéB 2019 Annual Meetittg;//amonline.trb.org/68887
1.4353651/t00124369182/11-864369411/4915131.4361601/40 5131.4369436/

How Will-Bommerce Growth Impact Our Transportation N&ltewofR@tter, David Bierling, Dahye
Lee, Curtis Morgan Jeff Waregas A&M Transportation Institute PRE B’ugust 2017,
https://static.tti.tamu.edu/tti.tamu.edu/documerits/BR df

Evaluating Zero Emission Vehicles in Last Mile DeliveryMigcatidadier, Leticia Pineda, Hanjiro
Ambrose, TRR1902809, TRB 2019 Annual Conference,
https://docs.google.com/document/d/12ukkl@B3KOPJIJu3HU3sZaXNON1KKRs5znpSQ/edit

Geographic Heterogeneity of Home Deliveries inibshue&Schmid, XiaofCara) Wang,
Department of Civil and Environmental Engineering, Rensselaer PolyteTREDEdtAteual
Meetindhtp://amonline.trb.org/6&B87.4353651/t001241369182/11-354369480/4%185
1.4361702/4%1851.4369485/

Parcel delivery The future of lasMaitin Joerss Jurgen Schréder Florian Neuhaus Christoph Klink
Florian Mann, McKiney & Co. Travepadrtaand Logistics, September 2016,
https://www.mckinsey.com/~/media/mckinsey/industries/travel%20transport%20and%?20logistics/ou
Oinsights/how%20customer%20demands%20are%20reshaping%20last%20mile%20delivery/parcel
very the future of last mile.ashx

Technicallemorandum No. 1: Expected Growtlomrierce Delivery Page |32


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://www.supplychainquarterly.com/topics/Strategy/20140311-the-real-impact-of-high-transportation-costs/%20(fantastic%20article)/
https://www.supplychainquarterly.com/topics/Strategy/20140311-the-real-impact-of-high-transportation-costs/%20(fantastic%20article)/
https://www.emarketer.com/Article/Worldwide-Retail-Ecommerce-Sales-Will-Reach-1915-trillion-This-Year/1014369
https://www.emarketer.com/Article/Worldwide-Retail-Ecommerce-Sales-Will-Reach-1915-trillion-This-Year/1014369
https://ladot.io/about/
https://depts.washington.edu/sctlctr/news-events/in-the-news/nextgen-supply-chain-interview-barbara-ivanov
https://depts.washington.edu/sctlctr/news-events/in-the-news/nextgen-supply-chain-interview-barbara-ivanov
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1090-1.4507308/p19-21971-1.4495977/p19-21971-1.4507316
http://amonline.trb.org/68387-trb-1.4353651/t0005-1.4505752/1090-1.4507308/p19-21971-1.4495977/p19-21971-1.4507316
https://doi.org/10.1177/0361198119842127
http://amonline.trb.org/68387-trb-1.4353651/t0012-1.4369182/1166-1.4369411/19-01513-1.4361601/19-01513-1.4369436/
http://amonline.trb.org/68387-trb-1.4353651/t0012-1.4369182/1166-1.4369411/19-01513-1.4361601/19-01513-1.4369436/
https://static.tti.tamu.edu/tti.tamu.edu/documents/PRC-17-79-F.pdf
https://docs.google.com/document/d/12uEclzxGK-vknd2jxQPJu3HU3sZaXNOn1KKRs5znpSQ/edit
http://amonline.trb.org/68387-trb-1.4353651/t0012-1.4369182/1135-1.4369480/19-02185-1.4361702/19-02185-1.4369485/
http://amonline.trb.org/68387-trb-1.4353651/t0012-1.4369182/1135-1.4369480/19-02185-1.4361702/19-02185-1.4369485/
https://www.mckinsey.com/~/media/mckinsey/industries/travel%20transport%20and%20logistics/our%20insights/how%20customer%20demands%20are%20reshaping%20last%20mile%20delivery/parcel_delivery_the_future_of_last_mile.ashx
https://www.mckinsey.com/~/media/mckinsey/industries/travel%20transport%20and%20logistics/our%20insights/how%20customer%20demands%20are%20reshaping%20last%20mile%20delivery/parcel_delivery_the_future_of_last_mile.ashx
https://www.mckinsey.com/~/media/mckinsey/industries/travel%20transport%20and%20logistics/our%20insights/how%20customer%20demands%20are%20reshaping%20last%20mile%20delivery/parcel_delivery_the_future_of_last_mile.ashx

The Final 50 Feet Url@oods Delivery System: Research Scan and Data Collectigdhd’roject for
Seattle Department of Transportatimersity of Washington Supply Chain Transportation and
Logistics Center Urban Freight Lab, August 2018,
https://depts.washington.edu/sctlctr/sites/default/files/SCTL Final 50 full_report.pdf

Robotics and Drone Market Growing 19.6%, Mit&hlgtaffuly 27, 2018,
https://www.mhlnews.com/techraltmpation/robotarsddronemarkegronng196annually

Amazon Will Deliver Packages Straight into Your LivikegdRaoronBloomber@ctobe?5
2017 https://www.bloomberg.com/news/articlé§f28/bmazoewillnowbeableto-deliver
parcelsnteyoudiving.oom

The Future Is Now for LogiBt#sd SparkmaviHL News, August 14, 2018,
https://www.mhlnews.com/transpeadiatidyution/futumewlogistics

DrivingHard to Secure L-&&te LogisticBatrick J. Kig&drban Land Magazine, ULI, February 5,
2018 https://urbanland.uli.org/indsestitgrs/industrial/driving%E2%80%88bardastmile

logistics/

How ECommerce is Changing Trudkeimrah Lockridd#DT Trucking Info, February 13, 2017
https://www.truckinginfo.com/1572#5¢bawnercis-changingrucking

Cities Seek Deliverance from@uwiinerce BopAndrew Zaleski, CITYLAB, April 20, 2017,
https://www.citylab.fiommsportation/2017/04/sBekdeliveranekEontthee-commerce
boom/523671/

Cargobikes Not Drones Are the Future For Urban, DaliitenéReidontributor, Forbes
Magazine, October 15, 2048s://www.forbes.com/sites/carltonreid/2018/10/15/c@tgobikes
dronesarethefutureforurbardeliveries/#1lelae6aee790

A SPECIAL DELIVERY: UPS pilot kicks off with a public/private partnership creating a new urban
delivery systemgbonimSeattle DOT Blog, October 26, 2018,
http://sdotblog.seattle.qov/2018/18p26ladeliverypspilotkicksoffwitha-publieprivate
partnershipreating-newurbardelivergystem/

The Rise of the L-Mite ExchangBimLaseterAndrewippingandFredDuivenstrategy &
business magazidely 30, 20¥&utumr2018/Issu@2,https://www.strategy
business.com/article/Rimeofthel astMie-Exchange?gko=7cf43

Warehousing/Fulfillment Centers

Zero Emission Urban Freighnsport Decarbonization Alliance, May 2019,
file:///C:/Projects/[ECommerce%20for%20PBOT/TM%ZHTIAIotUrbar-reight.pdf

May 2019 Data Challenges in Urban Freight Research: The Cassiod \MaddDistribution,

Genevieve Giuliano, PhD Sanggyun Kang, TRB 2019 Annual Meeting, 8/1/2018,
https://drive.google.com/drive/folders/14 NEPUhyBINT2d64Y JdSikinX1Se30
%201/DATA%20CHALLENGES%20IN%20URBAN%20FREIGHT%20RESEARCH__ %20THE%20!
E%200F%20WAREHOUSING%20AND%20DISTRIBUTION%20.pdf

9 Ways to Transform Warehpuéé%L StafSeptember 28, 2018,
https://www.mhlnews.com/warehowsaygieansforavarehouses

Technicallemorandum No. 1: Expected Growtlomrierce Delivery Page |33


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://depts.washington.edu/sctlctr/sites/default/files/SCTL_Final_50_full_report.pdf
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/technology-automation/robotics-and-drone-market-growing-196-annually
https://www.bloomberg.com/authors/ASJngRAeTYw/nate-lanxon
https://www.bloomberg.com/news/articles/2017-10-25/amazon-will-now-be-able-to-deliver-parcels-into-your-living-room
https://www.bloomberg.com/news/articles/2017-10-25/amazon-will-now-be-able-to-deliver-parcels-into-your-living-room
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/David%20Sparkman
https://www.mhlnews.com/transportation-distribution/future-now-logistics
https://urbanland.uli.org/author/patrick-kiger/
https://urbanland.uli.org/industry-sectors/industrial/driving%E2%80%85hard-secure-last-mile-logistics/
https://urbanland.uli.org/industry-sectors/industrial/driving%E2%80%85hard-secure-last-mile-logistics/
https://www.truckinginfo.com/authors/3278/deborah-lockridge
https://www.truckinginfo.com/157235/how-e-commerce-is-changing-trucking
https://www.citylab.com/transportation/2017/04/cities-seek-deliverance-from-the-e-commerce-boom/523671/
https://www.citylab.com/transportation/2017/04/cities-seek-deliverance-from-the-e-commerce-boom/523671/
https://www.forbes.com/sites/carltonreid/
https://www.forbes.com/sites/carltonreid/2018/10/15/cargobikes-not-drones-are-the-future-for-urban-deliveries/#1e1ae6aee790
https://www.forbes.com/sites/carltonreid/2018/10/15/cargobikes-not-drones-are-the-future-for-urban-deliveries/#1e1ae6aee790
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/nelsonlm
http://sdotblog.seattle.gov/2018/10/26/a-special-delivery-ups-pilot-kicks-off-with-a-public-private-partnership-creating-a-new-urban-delivery-system/
http://sdotblog.seattle.gov/2018/10/26/a-special-delivery-ups-pilot-kicks-off-with-a-public-private-partnership-creating-a-new-urban-delivery-system/
https://www.strategy-business.com/author?author=Tim+Laseter
https://www.strategy-business.com/author?author=Andrew+Tipping
https://www.strategy-business.com/author?author=Fred+Duiven
https://www.strategy-business.com/article/The-Rise-of-the-Last-Mile-Exchange?gko=7cf43
https://www.strategy-business.com/article/The-Rise-of-the-Last-Mile-Exchange?gko=7cf43
file:///C:/Projects/ECommerce%20for%20PBOT/TM%201/TDA-Zero-Emission-Urban-Freight.pdf
https://drive.google.com/drive/folders/14_NEPUhyBiNT2d64YJdOkbX1Se3oKsgm
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/warehousing/9-ways-transform-warehouses

MIT and Tl Develop Hardof RFID Chigyan Whitwafebruary 4, 2016, Extreme Tech
https://www.extremetech.com/extreme/2@28idbe xasnstrumenisevelofackpratrfidchip

Invisible Marker to Help Fight Counterfeit RvidditictStaffuly 26, 2016,
https://www.mhlnews.com/egapalychain/invisibirarkehelpfightcounterfegiroducts

Can a Robot Be a MH& Btgune8,2@& st Compani on?,
https://www.mhlnews.com/warehoushofpahepickeis-bestcompanion

Material Handlimgthe Digital Factory: A Look ABgladenderspdohn RyarAugust 6, 2018,
https://www.mhlnews.com/techraltmmation/matehahdlingligitafactoryookahead

Growth in-Bommerce Driving Larger Warehouse Desdagselanuary 11, 2018, Urban Land
Magazine, Ublttps://urbanland.uli.org/plaigieisign/growsdicommercdrivingargemwarehouse

designs/
Fulfillment Centers Spur Competition for Industrial RBatriestadteKig€rctober 26, 2017, Urban

Land Magazine, Uittps://urbanland.uli.org/indsesttgrs/industrial/fulfillrcenterspus
competitiemdustriaiealestate/

Prologis Georgetown Crossr6@86,East Marginal Way South, Seattle, WA, 2018,
https://www.prologis.com/indiistyisticsvarehousgpace/unitestates/seattle/prolegis
georgetowerossroads

Technicallemorandum No. 1: Expected Growtlomrierce Delivery Page |34


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
https://www.extremetech.com/author/rwhitwam
https://www.extremetech.com/extreme/222376-mit-and-texas-instruments-develop-hack-proof-rfid-chip
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/global-supply-chain/invisible-marker-help-fight-counterfeit-products
https://www.mhlnews.com/author/mhampl-staff
https://www.mhlnews.com/warehousing/can-robot-be-picker-s-best-companion
https://www.mhlnews.com/author/Bill-Henderson
https://www.mhlnews.com/author/John-Ryan
https://www.mhlnews.com/technology-automation/material-handling-digital-factory-look-ahead
https://urbanland.uli.org/author/gose/
https://urbanland.uli.org/planning-design/growth-e-commerce-driving-larger-warehouse-designs/
https://urbanland.uli.org/planning-design/growth-e-commerce-driving-larger-warehouse-designs/
https://urbanland.uli.org/author/patrick-kiger/
https://urbanland.uli.org/industry-sectors/industrial/fulfillment-centers-spur-competition-industrial-real-estate/
https://urbanland.uli.org/industry-sectors/industrial/fulfillment-centers-spur-competition-industrial-real-estate/
https://www.prologis.com/industrial-logistics-warehouse-space/united-states/seattle/prologis-georgetown-crossroads
https://www.prologis.com/industrial-logistics-warehouse-space/united-states/seattle/prologis-georgetown-crossroads

Freight Master Plan Updat&oramerce and Emerging
Logistics Technology Research Report

Technical Memorandum No. 2

Summary of Interviews with EZommerce Delivery
Stakeholders

September 2019

Prepared for:
Portland Bureau of Transportation

Prepared and Submitted by:
Sorin Garber & Associates




Acknowledgements

The following individuals serve on the Peer Review Committgeofomtree and Emerging
Logistics Technology Research Report:

Giacomo Dalla Chiara, P| University of Washingtdrban Freight Lab

Alison ConwakhD City College of New York

Steve Dotteer Citizen, former Portland Bureau of Transportation
Scott Drumm Port of Portland

Miguel igliozzi, PhD Portland State Univeiisifyansportation Technology and Peopl|
Amanda Howell University of Oregddrbanism Next Center
Denvelgarta Portland Bureau of Transportation

Steve Kintz Portland Bureau of Planning and Sustainability
Eliot Rose Metro

Pia Welch Fed Ex

Peter Hurley Portland Bureau of Transportation

For more information abouCitlyeof Portland Freight MasteplRise contact:

Robert Hillier

Freight Planning Coordinator

Portland Bureau of Transportation

1120 SW 5th Avenue, Suite 800
Portland, Oregon 97204

Phone: 503 82567
E-MailRobert.Hillier@portlandoregon.gov

Technicalemorandum No. 2: Summary of InterviewSowitin&ce Delivery StakeholddrP a g e


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567
mailto:Robert.Hillier@portlandoregon.gov

Table of Contents

o G N - T o < TR RPRURPR U
[a) (e Yo [UTe3 [0] o HPUUETT TP SO

Stakeholder INtervieW Q U € S T 1 0 N S oottt et et e e et e e e e e e e e et e aea e
Stakeholder I nterview Findings. . . ..
Il nsights Gained from Interviews. . . ........L................
Considerations for the City of Portland. ...............

Appendix A:Questionnaire issued to following ECommerce Industry Shippers,
Carriers, Freight Forwarders, and Professor of Freight Planning............ 143

Appendix B:Questionnaire issued to following City Departments of Transportation..145

Tables
Table 1. Organizations Interviewed for-£1 | | AOAA 2AO0AAOAE 2ADPT 00

Technicalemorandum No. 2: Summary of InterviewSowitin&ce Delivery Stakehold&$P a g e


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjr4Oy90rHeAhXpx1QKHdf8AjIQjRx6BAgBEAU&url=https://twitter.com/pbotinfo&psig=AOvVaw2l2iVOxRqaw6fwkggvtIcs&ust=1541108356519567

Preface

The City of Portlandbés Bureau oftommereensport a
retail sales, and in particular, the delivery of retail precoiciei@ze methods to residences,

is changing freigletmand and the handling, storage, packaging, logistics and delivery traffic that
accompany it. The exceptionally high grevetimofezce retail sales since the first reeorded e
commerce transaction in 1994 and the associated demand for quickhdsbiergeand

returns, has dramatically changed logistics strategies, speeded constricfidfillohese

centers and warehouses, and created innovatons in who makes final deliveries and when, where
and how those deliveries occur.

This technical merandum documents interviews held with representatives of nine organizations
that are directly involveddaonemerce delivery in Portland and other cities to help validate the
research ona@mmerce deliveries conducted for Technical MeorandixebiedlGrowth

in ECommerce Delivdry. addition, these individuals provided insights and details about how

theydbve changed their delivery practices tc
commerce sales for quick deliveryand cdrisaiggr t ur ns, particul arly de
mi | eo.

The interviewees agreed with the earlier research that dsdinengafesitems will continue

to grow at significant rates, and that carriers and shippers will not only exhaust all current remedies
from crowdourcing to fulfillment centers to using a range of delivery modes and facilities to
accommodate them, but will be developing new ones. Moreover, many of the current iniovations
have been developed in partnership between cities and thestrgight in

Some of the major insights gained from these interviews include:

1 Partnerships between cities and carriers, shippers and logistics providers is key to
resolving delivery issues.

1 Cities can manage curb parking and loading spaces thtiougmastdring
sensors.

1 Warehouses and fulfilment centers are moving closer to city centers to help expedite
lastmile delivery demand.

1 Technology, smaller vehicles, extended delivery hours, and increased carrier staffing are
all part of the range of solutioaddressing lastle delivery requirements.

T Cr owd sour cofnfgs danlde tileeemd modes ar e ot h
accomplishingcemmerce delivery.

In addition to this review, the Portland Bureau of Planning and Sustainability and the Portland
Bureawf Transportation are assessing how warehouses, distribution centers and like facilities are
adapting to the demand-tmmemerce products. There has been a significant increase in these
developments including the three regional Amazon facilitestdake, Rivergate and

Hillsboro), and a large number of other logistics warehouses located nearer to population centers
in order to meet the requirements that many consumers have for rapid delivery.

Together these efforts are supporting the inttgdateaf the Portland Freight Master Plan.
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Cther documents being completed forCbmrgerce and Emerging Logistics Technology
Research Project are:

f  Technical Memorandum MNdexpected Growth lC&mmerce Delivery
1 Final Summary Report

This study is funded by the City of Portland.
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Introduction

In addition to the research aboaneerce demand, delivery practices, logistics strategies, and future
trends completed Technical Memorandum No. 1: Expected GravaimmeEce Delivanterviews

were held with nine individuals between Apni2A@d§ust 2019 to help validate many of the research
claims.

The interviews contained six questions for carriers, shippers and the academic participants, and s
guestions for city agencies. Most of the interviews were conducted by telepbimeeywtdreugh
completed independently and submitted by email. In some cases, after receipt of thepsurveys, follo
guestions were asked in order to clarify responses and to try to ensure some level of consistency al
the responses.

The interviewees, shawrmable 1 below, fall into three categories: carriers detwenggce
products in the City of Portland; peer cities developing programsdonangnessdelivery issues;
and, academia involved in national research current reseacomaimat e

Table 1. Organizations interviewed f6oBmerce Research Report

Organization Organization Typ¢q Interviewee

FedEx Carrier Name withheld

Postmates Carrier Vignesh Ganapathy, Sr Governmé
Relations

Fred Meyer Shipper/Carrier | Rob Freema8upply Chain Logistig

Seattle Department of Transportat City Mary Catherine Snyder, Parking
Strategist

San Francisco Municipal Transpor City Becca Homa, Senior Transportati

Agency Planner

Washington, DC Department of | City Name withheld

Transportation

New York City Department of City Diniece Mendd3irector, Freight

Transportation Mobility

SUNY Albany Department of Academia Catherine Lawson, PhD, Associat

Geography and Planning Professor

USC Center for Global Supphin | Academia Nick Vyas, Assistant Professor of

Management Clinical Data Sciences and Opera

The interviewees were selected based on their experience in delivering produetsrardered via e
methods, or in the case of the city agencies and the academic professionals, have been evaluatin
effects and trends associated-adtmemerce dadives. The study team also considered reaching out to
several of Por t Awtmdénver, Mareapolis, Sacraneesto, Haft cakelCdyiamddgan
Diegpbut found that t hey -dorantercéanalyges nor hadtiggleteed d | n
detailed freight planning.
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Stakeholder Interview Questions

The following six questions were asked of the five industry (i.e., carriers, shippers and logistics provi
representatives and the two academic professionals:

1. What are your companies’ top challenges and
customers and moving freight? What keeps you up at night?

2. What are some logistic industry trends and innovations you expect with regard to:
o Warehousing and Fulfillment Centers
0 Use of different delivery vehicles types and modes (cargo vans, electric trikes,
drones, autonomous vehicles)
o Federal, state and local regulations
o Other?

3. What changes, if any are you making to your business practices in response to
growing e-commerce delvery demand?
0 extending delivery hours
o adding more fleet vehicles and drivers
0 change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike,
hand carts, etc.)
o technological improvements (routing and tracking software)
0 use of centrally loated fulfilment centers/warehouses

4. What adverse impacts, if any, do you seea®mmence having on the Portland economy?
1 Reduction in labor force?
1 Higher level of workforce training needs?
T Reduction in traditional “brick and morta
1 Greatertraffic generation from increased deliveries?

5. In your view what can the City of Portland do to help facilitate efficient freight
movement. What are your greatest “last mile”

Allocating curbside loading and parking space

Improved truck wayfinding signage

Require dedicated | oading space in centra

New infrastructure projects

Land use changes

Other?

6. Is there anything else that you want to add to help the City of Portland and other policy
makers understand concerns and challenges in-eommerce logistics and how it is
changing?

=A = =8 =8 -8 =1

The seven questions below were asked of the four peer city representatives which differ slightly fron
guestionnaire issued to the indegtesentatives:

1. What are your City’ s top challenges and <con
freight deliveries?

2. What are some logistic industry trends and innovations you expect with regard to:
o Warehousing and Fulfillment Centers
0 Use of different delivery vehicles types and modes (cargo vans, electric trikes,
drones, autonomous vehicles)
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0 Federal, state and local regulations
o Other?

3. What changes, if any, are you seeing from carriers and shippers in response to growing
e-commerce delivery demand?
o0 extending delivery hours
o adding more fleet vehicles and drivers
0 change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike,
hand carts, etc.)
0 technological improvements (routing and tracking software)
o use of centrally locatedfulfillment centers/warehouses

4. Does your City have any pilot projects, plans, etc., underway that are associated with
accommodating ecommerce delivery?

5. Has your City collected data focused on the volume et al egEemmerce delivery
trips,?

6. Inyour view what can the City of Portland do to help facilitate efficient freight
movement. What are your greatest “last mile”
o Allocating curbside loading and parking space
Improved truck wayfinding signage
Require dedicated loading spaceincnt r al ci ty buil dings ("1 ¢
New infrastructure projects
Land use changes
o Other?

7. s there anything else that you want to add to help the City of Portland and other policy
makers understand concerns and challenges inr@mmerce logistics and how it is
changing?

O O 0O

Stakeholder Interview Findings

The industry and City representatiwed| @s the national researcher had very similar takes on trends
and business practices-toramerce delivery, but their answers about how to improve conditions for
delivery efficiencies varied.

Industry Responses

1. Top Challengeshe shippers andrrierdiave similar concerns with accomplisiomnerce
deliveries, such as:

I Addressing the rising demandsoohmerce.
T Attracting the necessary personnel at both dockside and for deliveries to meet demand.
T Congestion and lack of available caebtsgamplete lasie deliveries-schedule.

One of t he | Mhedirstvandelasensils endronenéne rdquireshidifferent
strategies, and we need to be thinking of tailored options and strategies and understand
chall enges. o

T | tingpertant that we collect data about the utilization of curb space by all users befor
eliminating its use by delivery vehicles.
I Safety and the potential for serious accidents, particularly between trucks and bicyclists.
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2. Logistics Industry Trends and Imatons
o Warehousing and Fulfillment Center

T Expect to see more siting of fulfilment centers, distribution centers and warehouses clos
to central business districts and other locations with a high density of last mile delive
destinations.

I Functions araltivities at new warehouses and fulfilment centers will be increasingly
automated with improved inventory management anslitewsroyees.

o Use of different delivery vehicles types and modes (cargo vans, electric trikes, drone
autonomous vehigles

T Smaller persorsted vehicles and drones will become a regular part of last mile delivery.

T Theredol |l b estora mickp andchoneealadiveery.i n i n

T We will also see many more electrically powered trucks, and while autonomous delive
vehicles ara certainly, they will not be a major player in the delivery market anytime soor

o Federal, state and local regulations

T There is concern about the potentiatdoidtaule legislation to increase operating costs

(i.e., fuel costs).
o Other?

T Each ofhe industry interviewees mentioned that we will increasingly see different forms c
transportation that are most appropriate to the delivery type and its destination. Shippers:
consider trucks, vans, bicycles, etc., for every type of delivery.

T Moreove , i ntervi ewees b anile deliveges tompldted uwsmgd | S
hub and spoke model where thereol]l be |
terminal to a car to a bicycle.

T One of the academic researchers stated that sofogieechike Al, machine learning,
blockchain, and robotic automation are driving logistics strategies and supply chains. Alc
with this is also the uberization and Air Bnb of warehouses such as Warehouse Exchan
are emerging and becoming critical catsmdreeommerce logistics.

3. Changes to business practices

o0 extending delivery hours

T Most carriers have already expanded their delivery services to seven days/week, and w
extended hours.

i While shippers and carriers would like to condnighttione deliveries or during off
peak traffic hours because of the improved efficiencies they would gain, neighborhood no
ordinances can restrict their ability #¢'do so

o0 adding more fleet vehicles and drivers

T Some shipper/carrier industri@sldneg drivers to gain more control and limit the expense
of hiring"8party carriers.

o change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike, hand cal
etc.)

0 As described above, shippers and carriers are using a mugé ofidetivany vehicle
types, particularly for-hasd deliveries. Fred Meyer is focusing on custiomeepick
up and home delivery througipar8/. Kroger outside of the Pacific Northwest is building

BThe City of Portlandds noise ordinance does not <cover
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distribution centers specific for homerydaind using Sprinter vans and copying the
Ocado model from Eu¥&pe

0 technological improvements (routing and tracking software)

T Shippers and carriers have updated their logistics software ability to route and trac

deliveries.
0 use of centrally locatdfllfnent centers/warehouses
T FedEXx oper ates from its airport facil |

warehouse&red Meyer is not adding any new distribution centers or warehouses in the
Pacific Northwest, but its parent company, Krogingiglistribution centers in other
regions specifically for home delivery.

T Many companies are struggling not just with staffing needs to meet the rising demands o
commerce, but with meeting their speed and accuracy requirements esgeaally for mid
and small companies.

4. Adverse Impacts
1 Higher level of workforce training needs?
T Focus of training is on achieving very high efficiencies due to the high expectation
for meeting delivery requirements.
T Reduction in tr astdresPi onal Abrick and mort a
i I'ndustry interviewees all agree that fe
understand thatemmerce packages and delivery have a very low margin compared to
levels achieved with business to business packages.
1 Greater trafficrggration from increased deliveries?
T No answers provided.
1 Other?
T The Postmates interviewee stated that is unknown-gdmetherce is contributing to
any adverse economic impacts because it is satisfying a workforce need. That is, the
workforce is madp of individuals who can work as many hours as they want without
committing to a longer or permanent position. They have employees who are collec
students who need to work while on vacation, or new parents who need a flexible schedt
or seniors who wan t o wor k | ust a few hours, et

opportunities for a disaggregated workf
conventional work week.

5. What <can the City of Port | atmadspodationkhallergesi ndu s
1 Allocating curbside loading and parking space
T Each of the interviewees said that this is needed. Further, at some locations, the locatior
onstreet parking spaces impacts the ability for trucks tosioceetemdihg facilities.

132fDcado Retail Ltd is a joint venture between Marks & Spencer Group and Ocado Group. It is responsible fooouthén.com and our tw
retail brands: Fetch, our online pet store, and Ocado Zoom,-boungwoer service.
fOcado s t he worl ddéds | argest dedtanilliaraetide costorherspadtloshame of thenldkr oklieet . It
grocery market.
fOcado Zoois our new ofmur grocery service. Customers can have a wide range of groceries delivered in under 60 minutes, or in a
sameday slot of theiroite.
fFetchis our rapidyr owi ng petcare destination website, offering a cur e
P a r e httpsg/Gcadoretail.comiwbare/
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1 Improved truck wayfinding signage

T No answers provided.

1 Require dedicated loading space in central city buildings

T No answers provided.

1 New infrastructure projects
T Recommend tHatge commercial vehicle access be part of all newocopsijects,
and that major arterials be widened
1 Land use changes
T No answers provided.
1 Other?

T Modernizing curb allocation and usage. That is, we need data about curb usage in order
have a better idea for maximizing use of it. As an examgui¢ delstaties probably
donot needt ewasm mgpmayc elsomgs t heydve had in
growing and not as many customers drive to restaurants, or restaurant delivery busine
may be growing so much that they need additionakdartispadcelivery vehicles. A
restaurant may be able to expand their reach with more pickup and 1&&ding zones.

T Educational effort/campaign to improve the sharing of roadways with trucks

T Eliminate neighborhood noise delivery restfictions

I According to the FedEXx interviewee, the most lucrative part of parcel delivery companies
businesto-business transactions. The margins tend to be better and the volume is more
stable.This is why FedEx recently ended its relationship with Aomagsticfexgress
service, precisely because the margins are so low.

T 1tdéds i mportant not t o g rammerceldeliveries Wisils t o
both delivery types may utilize the same curb spaces, any data collection efforts regardi
deliveries should try to disaggregate them.

i All of the shippers are willing and happy to work with the City of Portland on this subject.

City Responses
1. Top Challenge¥Vith respect to their top challenges, the cities listecciiagorags:

1 Managing Curbside Deniarzith of the four cities indicated this as a top ¢hatkrmieg
issues such as

133 PBOT currently providestoaet loading and unloading spaces based on requests from property owners or businesses
along with a review of the proximity of otherttruck I
Parking Managnent Manual, however, uses a data driven process to maximizetuisag#wiloloading space in
conjunction with its new Acombination zoned designati
encourage turnover witmiB@ite loading time limits during designated time periods, can be used as timed zones for visitor
or residential uses at other times of the day. The City will review loading zones at least once every two years to ensure
the location of thegtreet trck loading spaces is appropriate and that they are being effectively served for both loading
and customer/ visitor demand. Key metrics to collect as part of the review should include TLZ occupancy, turnover, dure
of stay, violation rates, and pealohose Performance Based Parking Management Rtatiaatl Bureau of
Transportation, April 201t®s://www.portlandoregon.gov/Transportation/article/686017

134Not applicébin Portland where there is no ordinance related to noise produced from vehicles.
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T Double parking by trucks, and trucks parked in bié¢yedethbes lanes.
T Accommodating multiple modes at curhkideing the multiple users who seek limited
number of curb spaces.
T Enforcement of-stneet/curbside loading zones to keep them free for loading purposes as
well as to encourage delivery drivers to use them when available.
T Emerging priorities and neecls as transit lanes and bicycle lanes often replace loading
zones.
T Lack of offtreet loading capacity exacerbates our system which has high density and
relatively low sffeet loading and parking availability.
1 Growth Management
T Goods movement isMggng even faster than population and 90% of it is by truck.
T Congestion impacts travel time reliability and increases business costs.
T Freight conditiohdemands and logistiesr e conti nuously changi
to develop long term solutions.
i The representative from San Francisco d
greenhouse gas emissions including those produced by delivery vehicles.
1 Safety
i There are conflicts between trucks and vulnerable radileiteisks are involiveal
relatively low number of crashes citywide, they make up a higher percentage of crashes t
involved someone being killed or severely injured.
I These conflicts will grow more challenging with our expected increases in the volume
truck, pedestrian and bicycle.traffic
1 Other
I There arenot any available areas=ityfor o
deliveries need a place taoesimply with their hours of service limitations

2.  What kinds of logistics industry trends and innovations is your City experiencing or expecting?
The four cities are seeing similar innovations from carriers and shippers.

1 Warehousing and FulfillmenteC
T Large fulfillment centers are being located closer to consumers (reverse sprawl effect
logistics), though in some cases, high land prices in central business districts are limiti
their location to just outside city limits.
I Carriers are expegiting with satellite lockers, and package consolidation at storefront
locations has become commonplace.
o Use of different delivery vehicles types and modes (cargo vans, electric trikes, drones,
autonomous vehicles)
i Cargebikes and-tikes are beinged in each of the four cities.
I One city representative mentioned that
and an increase in more single unit trucks and vans.
T One of the city representatives stated that they expect citiesetamacesgiviate for
smaller, cleaner vehicle; while another said that the adoption of electric trucks is limite
because thereds not yet enough infrastr

rvi ewee, fAwhich is expected sinc

BSAccording t e
I he vicinity of the previous spaces

to one in
bicycle anes) in t
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T While one city has a pilot program using a small gelrsery robot program with
Starship Enterprises, another City believes that stensityiglities will outlaw drones
or have very strict limits on their usage.
1 Federal, state and local regulations
T One City representative believes that futateonsgwill lead to improved safety and
efficiency in fleet truck design, larger adoption and incentivizing of commercial electr
vehicles.

. Are you witnessing any changes to business practices by the delivery companies?
City representatives mentioned that theyore
freight vehicles are now becoming more ambiguous as passengelingisstrenileadeliveries
as well.
1 extending delivery hours
i Yes.
o adding more fleet vehicles and drivers
o0 Yes, as well as augmenting them with independent contractors making deliveries in th

vehicles.

o change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike, hand cal
etc.)

o Cargo vans,tekes, hand carts, personal cars are all completing freight and food
deliveries.

o technological improvements (routing and tracking software)
A No answers provided.

o use of centrally located fulfilment centers/warehouses

0 See above responses to question 2.

. Have you tested or introduced any pilot projects to mamageneerce deliveries?

Each of the four cities are piloting curb managementipvotyiagslata collection about curb
usage and type of u sCarrgRow Pilbtips//ddotalsgowkkdeaske/ddotg t o n
announcesextinrovatiorturbsidenanagemeptogram  and its PUDO Pilot
https://ddot.dc.gov/release/rayeseandddotannouncpickupdrogzonepilotprgram

expansiarin addition, the cities are testing:

i Residential loading zone pitiesignating / expanding No Parking curbside, and its
regulations to accommodate package deliveries in select residetyataigas
front of apartmeaimplexes, at hydrants, and at corners

T Ongoing personal delivery robot program (with Starship Enterprises)

T Off Hour Deliveries Program expansion

i Installing sensor equipment in load zones to monitor usage and to direct drivers to free ci
space.

One citgautioned that because there so many different types of deliveries, that cities should not exf
that one single solution or program such as flex hours, adding smaller vehicles, etc., will resolve is
with ECommerce deliveries. Further, a relatyelpumber of deliveries are now being made by
passenger cars, and cities should be minditdrtivaeece delivery is a-moaitial enterprise.

. Have you collected data regardirmpmmerce delivery activity?
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I NYC DOT conducts a robust annual travelcallece the Citywide Mobility Survey
(CMS) which assess the travel behavior, preferences, and attitudes of residents of the ¢
including finding that 41% of New Yorkers receive deliveries at least several times a we

T Seattl e DOTOsr eiqmutierren aal rpervoiceews soefs t he i m
removed for bicycle lanes, transit lanes, or other reasons, and requires that any commert
space thatodés eliminated must be repl ace

T Seattle DOT collects data about usage, and thegluteeequestions about delivery
activity in the travel diary survey issued to City residents.

6. What are your greatest 0 I|Thesetwasmmiudh agbeenientanmoagp O r t
the cities about curb management, wayfindirggtiotiding, and partnerships with the freight
community.

1 Allocating / enforcing curbside loading and parking space
T Yes, allocating the correct amount of loading space (making sure that zones are lor
enough to accommodate all the types of trucks thédrgreledigaring) is provided.
1 Improved truck communication of truck routes and restrictions, via digital maps, GPS rout
systems and wayfinding signage
i Yes; ensuring compliance with MUTCD critical.
1 Require dedicated loading space in centralicitygudld ( il ast 50 feet 0)
T Washington, DC requirestiadét loading docks via PUD zoning process, but exceptions
or hardships are often granted.
T Yes. dense vertical markets demand longer dwell time, need to consider consolidatic
initiatives.
T Yes, updatingilding codes to requirstodiet loading as well as a designated package
drop location can increase efficiency.
1 New infrastructure projects
T Suggestion that when creating a dedicated use zone (e.g., for a protected bicycle lan
transibnly lane, etc.) make sure to accommodate truck loading and freight or work witl
businesses to reschedule to off hours.
1 Land use changes
T No answers provided.
1 Other?
T Explore using the power of city procurement contracts to adopt safer, more efficient frei
management practices such as si-tber guar c
deliveries.

7. Is there anything else that you want to add to hel@iti of Portland understand concerns
and challenges in@mmerce logistics and how it is changing?

i Develop partnerships with freight industry, establish a freight advisory committee or frei
quality partnership to bring them to the table andohdr@rentogether.

i Updating the payment schedule for comme
day and geography.

T Placing sensors in commercial loading spaces to monitor usage and to direct truck drive
to where tspaga ebs avail abl e

T Replace any spaces lost to mobility projects that remove commercial spaces.

T Limits of some kind will need to be placed on freigbtremeree deliveries or the
Citydébs sustainable transportation goal s
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T Understanding the full scopeofirban freight operation is an important first step in
bringing all types of businesses to a planning process to understand what efficienc
changes can be made easily and what will require more incentives or legislation and |
longer term projects.

Insights Gained from Interviews

And while each of the cities are excited about thdilkes ahd other smaller nonpolluting vehicles to
make lagnile deliveries, industry representatives indicated that 9&8mpfeaitteedeliveries are still

made by truck. All agree that developing partnerships between cities and other roadway authorities
shippers and carriers is critical to developing solutions.

While some cities are hopeful that encouragung aféliveries will help overcome aamgeste curb

and along roadways, and shippers and carriers would like to be able to transfer more of their loads t
hour periods, their ability to do so is restricted by neighborhood noise ordinances and complaints
residential neighbors nesriloluition centers and delivery warehouses.

In addition, carriers and shippers expect to see an increase in handoffs from one mode to another eitl
distribution centers or informally on roadways and/or parking lots.

E-commerce packages and delivezias@atively low margin enterprise compared to delivery of business
tobusiness packagd#$e profit margins tend to be higher with hotinsisess deliveries and the
volume is more stalecording to the FedEx representative, that wasyiregsonaor the company

no longer serving Amazon.

The interviews also show that shippers and carriers are extremely flexible and open to the manner in
lastmi | e del i veries are made, and tcomaptete ladnier e 6 s ¢
deliveries.

Considerations for the City of Portland

The comments and response from the interviewees not only verified and provided additional detail t
research uncoveredechnical Memorandum NBxpected Growth i&&mmee Deliveryhey also

provided information about several strategies that could provide benefits to the City of Portland. These s
be reviewed with the Studyds Peer Review Comm

In noparticular order, they are:

1 Monitoring and analyzing use of curb sgacelifferent types of vehicles by time of day and
length of timeunderway in Seattle, Los Angeles and New York City.

T Direct truckers t o wh é&examine iEfaivereeds of thee vaage bfa b | e
apps on the market to detect availatiteetrdelivery zones such as those that already identify
available estreet and effreet parking spaces, artuait truck parking at truck stops.

1 \Variable pricing use of curbeggbased on usage and intended purposeSuecmas Fr anci s c
pricing program which adjusts rates every two months.

91 Ofthours deliveries program in New York City has been a true partnership with industry and has
over 400 subscribers.

1 Incentives for erssionfree lasimile delivery e.qg., installation of electric charging stations with
discounted rates for electric trucks, or preferstriagt alelivery zones for electric trucks,
bicycles, and other+poliuting delivery vehicles.
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1 Developing a conon oftstreet loading and/or pickup facility for tendrasn a pool of
adjacent or nearby developméntommonly employed throughout Japan and-Aastiatia
considered during development review.

1 Formbased ordinances/codes for warehouse/disimiifiteight developmernitssome cities
have adopted these kinds of hybrid code ordwhangbs City has completed due diligence
including getting approval from adjacent/nearby communities which can reduce cost a
development review time for devalapget the City exactly what it wants.

1 Central city logistics centeirghese are very common in Paris, France, and are often part of a
mixeelse facility containing recreational/institutional/cultural facilities. As discussed in Techni
MemorandulNo.1, they are also in place in the CBD of ChicagownadJugrking garage.
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Appendices

Appendix A. Questionnaire issued to fol@emgiErce Industry Shippers, Carriers,
Freight Forwarders, and Professor of Freight Planning

City of Portland Bureau of Transportation: E -Commerce Research
Project

E-Commerce Research Interview Questions

Project Purpasellow the City of Portland to better understand how heoreasede delivery is

impacting the transportation network and iteshgssugdply and what implementing actions the City can
pursue to help facilitate efficient delivery services demand while also accommodating multiple roadwa
user needs.

Interview Objectiain insights from the delivery service providers penspewtitree growing e
commerce market is shaping the logistics industry and company travel patterns and what actions local
governments and other public road authorities should take to ensure efficient goods movement.

Interviewer Types
1 Carriers/WarehoysedEx, 3PLs, Supermarkets).
1 Customers/Receivers (tduléint office buildings, private customers, individual businesses).
1 City DOTs

Questions:
Do you wish to remain anonymous in our documentation?

1. What are your ¢ ompan ireesgecttogagyvingyour ¢ustenergand a n d
moving freight? What keeps you up at night?

2. What are some logistic industry trends and innovations you expect with regard to:
o Warehousing and Fulfillment Center
o Use of different delivery vehicles types and mgaesifsaelectric trikes, drones,
autonomous vehicles)
o Federal, state and local regulations
o Other?

3. What changes, if any are you making to your business practices in responsertorgrmeing e
delivery demand?
o extending delivery hours
o adding morffeeet vehicles and drivers
o change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike, hand
carts, etc.)
o technological improvements (routing and tracking software)
o use of centrally located fulfilment centers/warehouses
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. What adversapacts, if any, do you seeremence having on the Portland economy?
1 Higher level of workforce training needs?

f Reduction in traditional Abrick and mor
1 Greater traffic generation from increased deliveries?
1 Other?

In your view what can theo€Rprtland do to help facilitate efficient freight movement. What are your
greatest fAlast mileo transportation chall eng
Allocating curbside loading and parking space

Improved truck wayfinding signage

Require dedieakloading space in central city buildings

New infrastructure projects

Land use changes

Other?

O O O O o o

Is there anything else that you want to add to help the City of Portland and other policy makers
understand concerns and challengesnmerce logistics and how it is changing?
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Appendix B. Questionnaire issued to following City Dep@ramsptstafion:

I Seattle

1 San Francisco
1 Washington, DC
1 NYC

City of Portland Bureau of Transportation: E -Commerce Research
Project

E-Commerce Research Interview Questions for City DOTs

Project Purpasallow the City of Portland to better understand how heoreasedte delivery is

impacting the transportation network and industrial land supply and what implementing actions the Cit
pursue to help facilitate efficient delivery services hiteread accommodating multiple roadway

user needs.

Interview Objectiain insights from the delivery service providers perspective on how the growing e
commerce market is shaping the logistics industry and company travel patterns amdiwhat actions lo
governments and other public road authorities should take to ensure efficient goods movement.

Interviewer Types
1 Carriers/Warehouse (FedEx, 3PLs, Supermarkets).
1 Customers/Receivers (ftuléint office buildings, private customers, individssg$usine
1 City DOTs

Questions:
Do you wish to remain anonymous in our documentation?
1. What are your Cityodés top challenges and conc

2. What are some logistic industry trends and innovations you egguektowith re
o Warehousing and Fulfillment Center
o0 Use of different delivery vehicles types and modes (cargo vans, electric trikes, drones,
autonomous vehicles)
o Federal, state and local regulations
o Other?

3. What changes, if any, are you seeinggimoens and shippers in response to grooimgerce
delivery demand?
o extending delivery hours
0 adding more fleet vehicles and drivers
o change in delivery vehicle type (cargo vans, passenger cars, delivery bike/trike, hand
carts, etc.)
o technological impements (routing and tracking software)
o0 use of centrally located fulfilment centers/warehouses
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4. Does your City have any pilot projects, plans, etc., underway that are associated with accommodat
e-commerce delivery?

5. Has your City collected data focngbd volume et al @oenmerce delivery trips,?

6. In your view what can the City of Portland do to help facilitate efficient freight movement. What are
your greatest Al ast mileodo transportation cha
o Allocating curbside loading and parking space
Impoved truck wayfinding signage
Require dedicated | oading space in cent
New infrastructure projects
Land use changes

Other?

O 0O O0OO0Oo

7. Is there anything else that you want to add to help the City of Portland and other policy makers
understand concerns and challengesmmerce logistics and how it is changing?
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