Are Home Deliveries Increasing during the
Pandemic? Update 6
Sorin Garber 8/31/2021
In this sixth update of the series, I am again providing the latest quarterly data on ECommerce (retail) sales, development of warehouses and distribution centers for ECommerce products, and the changes in employment of those handling, assembling,
packaging, and delivering E-Commerce products.
And finally, we have some research on the actual vehicle traffic changes
associated with E-Commerce delivery – see below. Also in this update are some new
findings of large-scale pilot testing of drone deliveries, and efforts by shippers and
carriers to reduce their carbon footprint.

2021 Second Quarter E-Commerce Indicators
Once again, this past quarter showed:
•

E-Commerce Sales - Double-digit
growth in E-Commerce sales, aided by
the highest ever rate of growth – 21.3%
- in total U.S. retail sales from one year
to the next (see Table 1). E-Commerce
retail sales, however, experienced
slower growth in comparison to the 2nd
quarter of 2020 (much slower but still a
remarkable 4.8% rate of growth). This
slower rate of E-Commerce sales
growth is likely due to its comparison
with the 2nd quarter 2020 levels which
represents the peak of the online
pandemic shopping. But another
important variable is that the declining rate of coronavirus cases and more
vaccinated U.S. consumers resulted in shoppers flocking back to physical stores
and shifting some of their dollars to the brick-and-mortar channel from
ecommerce sites.
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Table 1. U.S. Retail Sales in 2nd Quarter from 2015 through 2021 (in $millions)
In Stores
On-Line
Total
% On-Line

Apr-June
2015
$1,087,439
$ 84,019
$1,171,458
7.2%

Apr-June Apr-June Apr-June Apr-June Apr-June
2016
2017
2018
2019
2020
$1,103,938 $1,143,450 $1,209,307 $1,214,772 $1,099,750
$97,392
$111,369
$130,068
$147,141 $211,595
$1,201,330 $1,254,819 $1,339,375 $1,361,913 $1,311,345
8.1%
8.9%
9.7%
10.8%
16.1%

Apr-June
2021
$1,444,296
$222,484
$1,666,780
13.3%

Source: Quarterly Retail E-Commerce Sales, US Dept of Commerce,
https://www2.census.gov/retail/releases/historical/ecomm/21q2.pdf

•

E-Commerce Employment - The first six months of 2021 repeated the trends
found in 2020 with truck driver jobs remaining about the same but
warehouse/storage worker and courier/messenger jobs – i.e., those closely
associated with E-Commerce - growing by 36% to 42% from 2019 levels (see
Table 2). More importantly, while still at only 93% of 2019 levels, statewide
and Portland region employment began creeping up in the 2021 second
quarter by 0.05% to 0.08% from 2020. After a steep drop in 2020, retail job
numbers at both the state and regional levels are nearly at their 2019 levels.
For context, Oregon and the Portland region unemployment rates were as
high as 14.8% and 16.2%%, in 2020, respectively, while they were at 5.2%
and 6.3%, on June 30, 2021.

Table 2. Changes in Selected Employment Categories State of Oregon and Portland
Metropolitan Area, 2019, 2020 and 2021*
2019

Oregon-Statewide
2020
2021*

Total Private Sector
Employment
1,655,800 1,544,000 1,556,150
Truck Drivers
18,958
18,542
18,717
Couriers and Messengers
10,558
13,242
14,467
Warehouse & Storage
Workers
13,717
18,767
19,533
Retail 210,083
200,517
207,300

Portland / Vancouver Region
2019
2020
2021*
1,075,500
11,100
7,600

997,800
10,800
9,500

1,002,667
11,017
10,333

9,000

12,900

118,100

111,400

12,833
114,683

Source: Oregon Employment Department, Current Employment Estimates (CES) - QualityInfo
* - January through June 2021 data

•

E-Commerce Related Land Development – As shown in Table 3 an additional
314,000 square of industrial/manufacturing/warehouse area was added in
the second quarter, growing the total inventory to 227 million square feet of
such space. Moreover, 1,392,000 square feet is under construction. The
overall vacancy rate climbed a bit from 4.9% to 5.2% from the first quarter
2021, which may have contributed, in part, to the 0.01 cent/square foot lease
rate reduction.
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Vehicle Traffic Changes Associated with E-Commerce Delivery
It’s nearly impossible to determine the vehicular traffic making E-Commerce
deliveries, and to understand their impact on traffic congestion levels. First, many of
E-Commerce deliveries use the same vehicles and from the same companies that
make traditional freight and package deliveries. For example, the U.S. Post Office, Fed
Ex and UPS use the same step vans and small trucks for both types of deliveries. In
addition, E-Commerce deliveries are also made by passenger cars, including those
delivered by Uber and Lyft, which are difficult to distinguish from other passenger
vehicles in a heavily trafficked environment. Further, as E-Commerce deliveries are
made to individual households, their traffic patterns cover a very wide network of
streets many of which are overlooked in our traffic counting programs.
Table 3. Changes in Warehouse, Distribution and Flex Space in
the Portland Metropolitan Area in 2020 and 2021
2020
2021
2020
2021

2020
2021

New Supply (in 1,000’s of square feet)
1st Qtr.
2nd Qtr.
3rd Qtr.
178
1,686
437
385
314
Under construction(in 1,000’s of square feet)
1st Qtr.
2nd Qtr.
3rd Qtr.
6,098
4,742
3,823
2,947
1,391
Vacancy Rate
1st Qtr.
2nd Qtr.
3rd Qtr.
4.2%
4.4%
4.4%
4.9%
5.2%

4th Qtr.
315

4th Qtr.
3,827
4th Qtr.
4.5%

Source: Portland Metro Industrial Report, Colliers International 21Q2 Portland Industrial Report.pdf

We know that there has been a significant increase in E-Commerce delivery from both
our observations as well as through the data published by some shippers and carriers.
For example, Amazon delivered about 2.5 billion packages in the U.S. in 2019, an
estimated 20 packages for every household, and the U.S. Post Office experienced a
doubling in package deliveries in the past ten years.
In addition to package deliveries, restaurant and grocery sales deliveries are
considered part of the E-Commerce retail economy and their delivery vehicles have
become ubiquitous on neighborhood streets. Online grocery orders alone more than
tripled to almost 63 million in November 2020 from August 2019, and the number of
customers has more than doubled during this same period. Much of this growth is
attributable to shoppers staying home during the pandemic, but many grocery
industry analysts predict that shopping on-line will continue to increase beyond the
pandemic.
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How much E-Commerce Vehicle Miles of Travel and Traffic Volume is there?
That’s a provocative question that we don’t yet have a good answer to, but there are
some data that are beginning to tell a story.
A study by the World Economic Forum estimates that the number of delivery vehicles
will increase 36% between 2019 and 2030 - along with a 32% increase in carbon
emissions – and that these last-mile deliveries alone could increase average
commutes by 21 minutes by 2030.
Another study by researchers at UC Davis focused on same-day delivery, which
presently accounts for 5% of all E-Commerce deliveries, and will increase to 15% in
the next five years. This is a critical finding because they also estimated that an
expedited one-hour delivery requires an average of 1.3 miles per package delivery,
compared to less than 0.2 miles for next-day delivery.
While we do monitor truck traffic volume and vehicle miles of travel (vmt) on Oregon
roadways, we don’t know which of those trucks are making E-Commerce deliveries.
And, we don’t have a credible method for surveying the vans and passenger cars that
are also making these deliveries. Moreover, the pandemic challenges so many of our
assumptions and prior conclusions about E-Commerce delivery traffic.
Does E-Commerce delivery reduce total vehicle trips?
That is, do E-Commerce deliveries replace vehicle trips that used to be made by
individuals to traditional retail stores? There is a lot of speculation on this subject and
very little data to back them up.
On the one hand, E-Commerce delivery
vehicles make multiple trips to multiple
individual shopping households. Through
logistics strategies, those deliveries are
assigned to a relatively small geographic
area with the highest concentration of
packages for that area. In that context, it
would seem logical that total vmt would be
lower with E-Commerce delivery.
However, the realities of E-Commerce are
not so standardized and are complicated
by the following:
•

When individual shoppers go to a store they can purchase available products
that were shipped directly from a distribution center to that store; all end trips
are consolidated at the store. E-Commerce products are often not in a store’s
inventory which generates shipments from different warehouses to a
distribution center. Trips are consolidated for final distribution to individual
households which can result in multiple deliveries from a single online order.
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•

Same-day and next-day shipping requires accelerated assembly and
packaging of E-Commerce products as well as a specialized shipment
schedule. This reduces the opportunity to consolidate multiple orders onto
delivery vehicles, and frequently requires additional vehicles to complete the
delivery requirements.

•

Nearly a third of all purchased E-Commerce products are returned because
customers find that they don’t meet their needs – e.g., clothes that don’t fit well
– which require an additional trip to pick up the item being returned.

•

There’s a relatively high rate of delivery failure (as much as 15%), either
through product theft or deliveries made to the wrong location, which also
leads to additional trips either by the carrier or the individual customer.

•

Finally, shoppers who’ve been surveyed indicate that they shop at brick-andmortar stores as well as on-line. They may do so to comparison shop or get a
better look at a product before ordering it.

Findings of Drone Deliveries Pilot Tests
As discussed in the original study - E-Commerce and Emerging Logistics Technology - I
prepared for the City of Portland and Update 2, drone delivery may play an important
role in delivering packages directly to households.
Drones operate as either fixed-wing aircraft or
hovering copters, controlled remotely to manage
the drone’s flight path (from take-off to landing to
ensure safe operations around obstacles such as
buildings, trees, and other drones).
After receiving an order from a mobile app, one of
the company’s fleet of drones can pick up a package
from a designated destination. Hovering about 20
feet over the delivery area, a tether is used to lower
the package to a precise location such as a backyard
or a doorstep. One operator can control up to five
drones at one time.
The Wing’s drones lift from the ground vertically, fly
horizontally, and carry packages in its belly

They can also land at a drone port on top of a building or ground landing sites where
their packages are retrieved
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Drones clearly have many advantages over
surface transportation delivery systems. For
example:
•
•
•

They don’t consume petroleum fuels, nor
do they generate any toxic emissions.
They don’t contribute to traffic
congestion or present additional
potential safety conflicts; and
They have very reliable delivery time.

Wing’s drones lower packages on a tether
Deliveries by drones are being used in limited
environments and for selective delivery types in
a few countries including the UK, France, Japan,
and China. Their use for delivering relief and medical supplies to populations after
natural or human-caused disasters and to remote or difficult to reach areas is growing,
and hotels are experimenting with drone delivery of food and beverages to guests. Its
widespread use for other types of deliveries – in particular, food and packages - has
been delayed by additional tests, development of regulations, and for shippers to
resolve several logistical challenges. The cost savings to both shippers as well as
consumers, and reduced truck traffic and corresponding fuel consumption and
emissions, would be enormous if drones replaced many deliveries completed by more
conventional means.

After successfully using drones to deliver medical equipment to hospitals throughout
the world including the U.S., UPS received Federal Aviation Administration (FAA)
certification (in October 2019) to operate as a “drone airline”. UPS plans to add drone
delivery to markets outside the health care industry and is constructing a centralized
operations control center for drone deliveries.
In April 2019, the FAA approved a license for commercial drone deliveries to Wing, a
subsidiary of Alphabet (the parent company of Google), in two rural counties in
Virginia. The license was issued after the company tested drone deliveries to students
at Virginia Tech University and then on-demand items to homes near campus.
The FAA enacted rules governing the commercial use of drones – e.g., they must weigh
less than 55 lbs., fly no higher than 400 feet, at speeds less than 100 mph, operated only
during daytime hours, and that drone operators qualify for flying certificates and be at
least 16-years old.
Several shippers and carriers – including Alphabet, Amazon, UPS, FedEx, and others have been utilizing drones in limited operations that have been licensed, while many
more are operating in test environments before being fully approved and permitted.
(In the U.S., approvals are needed from both federal authorities such as the FAA and
local authorities who have many regulations in place, including prohibitions against
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flying drones over public property and private property without the property owner’s
consent, as well as flying over critical public infrastructure.)
Of all the carriers in the drone delivery business, Alphabet’s Wing service has achieved
the greatest success. Wing currently operates in three countries: Australia, the U.S., and
Finland. Its most impressive accomplishment has been in Logan, Australia: a suburb of
Brisbane where more than 50,000 of its total deliveries have been carried out. Logan is
home to around 300,000 residents, and Wing’s service is accessible to just over a third
of the population. Users can download the Wing app and order a small selection of
goods, including coffee, groceries, sushi, cakes, pet food, and sportswear. Deliveries are
generally made in under 10 minutes, and Wing’s record for a delivery is two minutes
and 47 seconds from order to arrival.
In general, there are a range of technical challenges that may limit drone delivery
services. For example, in densely populated urban areas, customers may not have a
suitable delivery location – one without obstacles such as overhanging trees, power
lines, etc., - at their residence. It’s also not clear if the economics of drone deliveries
will make sense at a larger scale. For the moment, drone delivery is still a fledgling
technology, but it might be growing up soon.

Sustainable Logistics
Both the public and private sectors have begun to incentivize more efficient deliveries
to reduce traffic and associated greenhouse gas and particulates emissions impacts.

Delivery Vehicles
For example, in September 2019, Amazon announced a Climate Pledge, which is
endowed with $2 billion to help the company attain carbon neutrality by 2040,
including plans to have 10,000 electric delivery vans on the road by 2022 and 100,000
by 2030.

In September 2020, Walmart announced an initiative to reduce its global carbon
footprint and is aiming for zero carbon emissions by 2040 for all its global operations.
Part of this initiative is to convert to an all-electric vehicle fleet.
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Similarly, in January 2020, UPS announced plans to add 10,000 electric trucks to its
fleet, and DHL has launched a GoGreen initiative that aims to perform 70% of last-mile
deliveries with green vehicles by 2025, reducing its logistics emissions to zero by 2050.

AI route planning
“UPS made a startling discovery a few years
ago. Based on the data that it had gathered,
the company realized that getting its drivers
routed along three consecutive right turns
was more time and fuel-efficient. It was
better than getting them to wait to turn left
at an intersection. Thanks to this small
tweak of routing along consecutive right
turns, allows UPS to deliver 350,000 more
packages and save 10 million gallons of fuel
each year, and run 1,000 fewer delivery
trucks than it did prior to the discovery.”
“Large companies can leverage AIoptimized route planning to save on a
similar scale. Even crowdsourced delivery
service platforms can stand to gain from this
technology. For instance, even with
something as ubiquitous as google maps, its
route-planning options, and real-time traffic
updates can allow drives to take alternate
routes to busy highways, congested roads,
and even bypass tolls where necessary. AIoptimized route planning has become a
necessary imperative for logistics firms.”

Warehouses and Distribution Centers
As E-Commerce grows so does the need
for additional warehouse / distribution
space in locations closer to urban
centers. The Portland region has been
experiencing a dramatic increase in
these kinds of facilities led by the
Amazon Fulfillment Center in Troutdale
and Amazon’s distribution centers in
Rivergate and Hillsboro.
The closer a warehouse or distribution
center or fulfillment center (combination
of the two) are to the end consumer, the
easier it is to reduce delivery lead time.
Building a warehouse within city limits
can be a practical way to expedite final
mile logistics and fulfill same-day
orders. Another major benefit of urban
warehousing is that it provides retailers
with closer access to pools of labor.

Urban warehouses are an expanding
market, and Portland developers have
been building them rapidly. In just the
past two years, construction of large
distribution centers are underway,
including: the redevelopment of the
Source: ET-Insights: Innovations that can revolutionize
Portland
Raceway
Track;
and
last mile delivery in 2021 (et-edge.com) , by Lionel Alva,
ET Insights, 8/28/2021,
construction of the PDX Logistics Center
and Prologis Park Broadmoor along
Airport Way, and on parcels adjacent to the Expo Center.
“What’s interesting is that because of the confluence of factors — the
demographic trend to live in cities, the smartphone, shorter delivery time
frame requirements, and the advent of a shared services new economy,
which focus on capacity utilization to drive down costs — has created a
need for a total new sector in real estate, which is the urban warehouse,”
said Andrew Chung, founder of Innovo. “In addition to addressing shorter
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delivery times, [these facilities] can also accommodate multiple needs for
the retailer.”

Same-day and Next-day Delivery
When packages are shipped for same-day or
next-day delivery they require more truck
trips. The shorter time window doesn’t
allow vendors to consolidate orders and
often results in them sending out delivery
trucks at less than full capacity. Thus, more
fuel is consumed, and more emissions are
produced.
Amazon, which popularized same day
and next day shipping, is testing a
different approach to help reduce operating costs and honor their Climate Pledge.
Amazon Prime members have been able to receive groceries from Whole Foods
(an affiliate of Amazon) within two hours and free of charge when those orders
exceeded $35. Under a pilot program beginning on August 30, 2021, in Boston,
Chicago, Providence, Manchester, NH, and Portland, ME, grocery delivery will
cost $9.95 to cover operating costs.
One E-Commerce company, Olive, allows shoppers to combine fashion purchases from
hundreds of retailers into a single home delivery which they consolidate into one
reusable box once a week to cut down on the number of individual shipments going out.
Another company Sendle works with shippers and carriers to fill unused cargo space
in trucks, and then offsets the emissions of every single package shipped by purchasing
carbon credits through its partner South Pole.

Waste and Recycling
Increasing E-Commerce sales creates greater demand for cardboard and recycling, as
well as packing materials that are not always recyclable. Recently, Amazon turned to
lighter weight plastic envelope mailers, which save both space and fuel, but which are
not recyclable in some local single-stream recycling programs.
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Recommendations to Reduce the Carbon Footprint of E-Commerce
Logistics and Delivery
In addition to the sustainable practices noted above, I prepared the following
recommendations on this subject for the City of Portland in the E-Commerce and
Emerging Logistics Technology Report and have reprinted them here because I hope
they can reach a larger audience.
I was encouraged by the report’s Advisory Committee and PBOT staff to review what
other cities have done and what local efforts are underway for the City to consider
being proactive in accommodating E-Commerce delivery before it becomes a
problem. In addition, many of these recommended strategies could assist in reducing
the impact of E-Commerce delivery which is consistent with the Portland’s Smart City
PDX initiatives to utilize technological and operational strategies to solve traffic
problems.
While we don’t have reliable information about where and whether E-Commerce and
other deliveries are creating new congestion and curbside conflicts, we do know that
the deliveries are going to increase. In that regard, these recommendations are more
programmatic than site-or issue specific. They require data, more analysis, and
collaborative discussion among City officials and shipper and carrier and related
business stakeholders.
In fact, many of the recommended strategies that have been employed elsewhere
have benefitted from those kinds of collaborations.
Several of the recommendations are organized as “short-term” actions because they
can be implemented without significant 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 with the goals identified in the City’s Climate Action Plan, its
focus on Smart 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 recommendations – which are described below and summarized in Table 4 – are
presented in my preferred order of importance; however, given City policies and
program and logistics strategies, there may be reason to consider them in a different
order.
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Recommendation 1 – Analyze Curbside Usage in
the Central City by Delivery Vehicles. Prepare a
budget request for PBOT to begin collecting data and
completing analyses of all delivery patterns (package,
parcel, E-Commerce, groceries, restaurants) by all
delivery vehicles. The analyses should include traffic
volume by mode, on-street curb usage, travel time to
complete deliveries, origin and destination, etc. - in all
Central City districts (in particular, the Downtown,
Central Eastside, Lloyd, Northwest and South
Waterfront districts). The potential outcomes of these
analyses could include determining whether curb
regulations meet the needs of deliveries, and whether
and where delivery vehicles must circulate for
available curb space. This data could also be the
foundation for consideration of variable pricing of
delivery zones as is done in San Francisco.
PBOT currently provides on-street loading and
unloading spaces based on requests from property
owners or businesses along with a review of the
proximity of other truck loading spaces. Under PBOT’s
recent Parking Management Manual, loading zone occupancy, turnover, violation rates
and peak hour of usage will be reviewed every two years to ensure that the location of
the on-street truck loading spaces is appropriate and that they are being effectively
served for both loading and customer/ visitor demand.
Prior to jumping into these data collection and analysis efforts, it’s essential that PBOT
identify what they are trying to measure, what the goals of the analyses are, and the
methodologies that will be employed for the evaluations.

Analyze Curbside Usage in the Central City by Delivery Vehicles
•
•
•
•
•

Short Term Action
Relevance to City Policy: TSP, Smart City PDX
Benefits: Maximize curb usage, reduce circulation time
Challenges: Complex data collection effort
Next Steps:
o Work with the PBOT Parking Division staff to create a work plan and budget and
establish a stakeholder working group to include city staff, business interests, and
delivery companies.
o Prepare a budget request for data collection and PBOT staff time.
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Recommendation 2 - Variable Pricing of
Central City Curb Space. This is a subject that
will soon be analyzed under PBOT’s Pricing for
Equitable Mobility Community Task Force and by
Metro in its Regional Congestion Pricing Study. As
with congestion pricing on freeways, bridges and
tunnels in the Bay area, Southern California,
Seattle, Miami, Dallas, and elsewhere, delivery
vehicles would be charged a variable rate to load
and unload goods at the curb based on the time of
day. For example, if the 8am-Noon period is the
peak usage period for deliveries, then the rate
would be highest during that period, and may
have the effect of moving deliveries to time periods where curb usage and
corresponding rates are lower.
This type of program – called SFpark - has been implemented in San Francisco at all its
28,000 on-street parking metered spaces and at City-owned metered parking lots and
garages. SFpark uses sensors to identify where spaces are available and the length of
time that a vehicle has been parked. 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 spaces in the vicinity 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
•
•
•
•

Short Term Action
Relevance to City Policy: TSP, Smart City PDX, Parking Management Manual
Benefits: Maximize curb usage, balance traffic and curb peak usage
Challenges: Compliance/Enforcement, extensive outreach, review of possible exemptions, code
changes
• Next Steps:
o More fully evaluate the operational and administrative requirements for this work through
discussion with appropriate SFpark personnel at the SFMTA and develop a work plan to
complete initial feasibility studies.
o Conduct initial feasibility studies as part of PBOT’s Pricing for Equitable Mobility Community
Task Force project or Metro’s Regional Congestion Pricing Study.
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Recommendation 3 – Drop-offs to Parcel
Lockers. At last count, Amazon had developed
21 storefront locations in Portland where
packages are delivered to a storage locker for
pickup. These are essentially Micro-hubs.
With the partnership of cities throughout
Germany, DHL has been able to deploy 3,000
“Packstations” or parcel locker satellite
facilities within “10 minutes of 90 percent of
the population”, many of whom collect their
packages on foot or by bicycle. And the
packages themselves are consolidated for
delivery to each “Packstation”.
To further consolidate deliveries to these parcel
lockers, residents could have their packages
sent to their places of employment. A “pilot”
project could involve encouraging employees of
City of Portland agencies to have their person
all deliveries sent to their places of employment
where these lockers may be in place.
The City of Portland may find that their
participation could lead to an expansion of
satellite parcel lockers.
Drop-offs to Parcel Lockers.
•
•
•
•

Short Term Action
Relevance to City Policy: NA
Benefits: Consolidate deliveries, reduce delivery vehicle vmt
Challenges: Siting them, maintenance, providing adequate parking/circulation space adjacent to
them
• Next Steps:
o Develop a work plan outline and budget for conducting research into how off-site lockers have
been installed at retail outlets, commercial and residential buildings, and the operational
requirements and costs to develop them.
o Reach out to possibly interested parties including the USPO, UPS, FedEx, Amazon, and
others, to determine if there is interest in developing a pilot project.
o Work with central city business groups and the PBA to determine market feasibility and need.
o Work with Bureau of Planning and Sustainability and Development Services staff and property
managers to identify regulatory impediments and building code constraints for installing locker
stations and opportunity areas.
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Recommendation 4 – Incentives for Emission-Free
Delivery Vehicles. Like providing preferential parking
to carpool vehicles and electric vehicles, the City of
Portland could encourage the use of cargo bikes, and other
emission-free vehicles (i.e., electric, or other non-fossil
fueled vehicles) with various incentives. There are
currently 141 free electric vehicle charging stations
throughout the Central City (534 in the City overall), many
of which are available for public use. Many electric delivery
vehicles can accomplish a day’s work with one daily
charge. 1 The City could install rapid charge battery
chargers for electric delivery vehicles, dedicate curb spaces
for cargo bike deliveries, and possibly even assist in the
purchase of emission-free vehicles (e.g., subsidies or
business tax deductions). With the cost of replacing fossil-fueled fleets so high, strategic
incentives might help carriers make the business case to purchase electric vehicles.

Incentives for Emission-Free Delivery Vehicles
•
•
•
•

Short Term Action
Relevance to City Policy: Climate Action Plan
Benefits: Reduce GHG and other emissions
Challenges: Cost, siting them, maintenance and meeting needs may not be feasible for
trucks/vans/cars, difficult economics for cargo bike services
• Next Steps:
o PBOT staff develop Low Emission Zone options and share with stakeholders.
o Similarly, update the work completed for PBOT’s Sustainable Freight Strategy through
establishment of an expert stakeholder committee.
1

The USPO’s electric step vans can travel 85 miles between charges and their electric cargo vans can travel up to 200
miles on one charge. UPS’ electric cargo bikes can go for 10-12 hours/day on one charge There is no reliable data
just yet on the distance and time an electric powered single-unit or larger truck can travel on one charge.
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Recommendation 5 - Improved InBuilding Management of Deliveries. In
many instances the time lost between
arriving at the delivery destination and
completing the delivery can be very
lengthy when there isn’t building staff to
accept package or a storage area for
delivery. According to a study by the
University of Washington Urban Freight
Lab of downtown Seattle deliveries, as
much as 80% of total delivery time is lost
when buildings are not set up to efficiently receive and catalogue deliveries.
Requirements for providing adequate facilities could be provided in zoning code 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.

Improved In-Building Management of Deliveries
•
•
•
•
•

Short Term Action
Relevance to City Policy: NA
Benefits: Reduce time at curb
Challenges: None
Next Steps: Coordinate a meeting (or more) among PBOT, Bureau of Planning and
Sustainability and Development Services staff and property managers, building owners,
business representatives and others to resolve problems associated with use of the right-ofway for delivery operations. It is also an opportunity to develop best practices for use in
development review and zoning updates.
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Table 7. Last-mile Delivery Strategies Implemented or Being Planned
Potential Benefits
Strategy

Where it’s implemented

City
Reduce # of delivery vehicles; and
related vmt, emissions, congestion and…

Industry
Consolidation of deliveries; and
related reduced operating costs and…

1. Monitoring and analyzing use of
curb – monitor usage

Seattle, Washington, DC, NYC,
Houston

• Efficient use of curb for all users
• Potential to price usage based on peak
and off-peak demand

• Improved curb availability
• Reduced circulation time

2. Variable pricing use of curb
space

San Francisco

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

• Improved curb availability
• Reduced circulation time*

3. Parcel Lockers

In Portland stores; Germany and
England satellite lockers
Rotterdam, Stockholm,
Gothenburg
In Portland and elsewhere

• Reduce competition for curb space

• Reduced travel time

• Reduce number of fossil-fueled delivery
vehicles
• Reduce time at curb

• May defray some capital / operating
costs
• Reduce delivery time

NYC, Ports of LB/LA, Sao Paulo,
Bogota, Barcelona
None found

• Efficient use of curb for all users
• Ensure access to all carriers

Paris, London, Amsterdam,
Utrecht, Berlin, Portland
Lisbon, Washington, DC

• Increased last-mile delivery by bicycle,
foot, smaller vehicles
• Efficient use of curb for all users

Portland and elsewhere

• Efficient use of curb for all users

• Improved curb availability
• Reduced circulation time
• Operational option
• Utility for all carriers
• Operational option
• Reduced travel time
• Improved curb availability
• Reduced circulation time
• Reduced delivery time

Albany, NY, Japan, Australia

• Maximize loading facility and curb usage
efficiency

4. Incentives for emission-free lastmile delivery**
5. Improved Building Management
of Deliveries
6. Off-hours deliveries
7. City support of development of
crowd-sourced strategies
8. Central city logistics centers
9. Direct truckers to where there’s
available curb space
10. Increase Reqs for Off-Street
Loading
11. Form-based ordinances/ codes for
warehouse/ distribution centers

• Reduced travel time

Initial Step(s)
i. Establish technical team and
work program
ii. Convene a work group to review
above findings
i. Review findings from Metro
Pricing Study / SF program
i. Collect data – see above
i. Discuss with carriers – USPO,
UPS, Amazon
i. Consider pilot at The Redd; or
elsewhere
i. Interview property owners.
ii. Establish guidelines
i. Pick up where Sustainable
Freight Strategy left off
i. Review “Last-mile Exchange”
concept
i. Pick up where Sustainable
Freight Strategy left off
i. Review Lisbon and Washington,
DC programs
i. Review Japan and Australia
program for integrating off-street
facilities into new developments
i. Review Albany ordinance
ii. Review consistency with Comp
Plan

*May result in higher or lower operating costs depending on carrier’s patterns
**Paris only allows emission-free delivery vehicles access to their delivery hub centers; London will charge fossil-fueled delivery vehicles to access their congestion charge zone
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Longer term Recommendations (where more substantial research and possibly partnerships are necessary):

Recommendation 6 – Develop an Off-Hour Delivery
Program for Central City Deliveries. This was one of
the primary recommendations in PBOT’s Sustainable
Freight Strategy and has achieved success in New York
City where over 400 companies deliver between the
hours of 7pm and 6am in the city’s most congested
districts. New York’s program got a boost with a federal
grant that allowed the City to subsidize companies up
to $1,500 for the extra expense that off-hour delivery
entails. However, as those subsidies are about to
expire, several companies have found that their cost
savings have been so great that they plan to continue
operating during off-hour 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.

Develop an Off-Hour Delivery Program for Central City Deliveries.
• Long Term Action
• Relevance to City Policy: TSP, Climate Action Plan
• Benefits: Reduce peak period travel and curb usage; could be a useful operation for deliveries
to parcel lockers and logistics centers
• Challenges: May require subsidy to offset shipper and carrier costs; may not be feasible for
grocery or restaurant items which may require heat and/or cold storage, or those instances
where there is no one to receive goods
• Next Steps:
o Prepare a one-page description of how these programs work, including reduced operating
costs for industry for review with relevant stakeholder groups such as the Portland
Business Alliance, Central Eastside Industrial Council, Portland Freight Committee, Lloyd
TMA, retail associations, and others.
o Prepare a brief survey to those participants and others to gauge interest and ideas for
pilot programs, etc.
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Recommendation 7 – Develop a “Last-Mile Exchange” or
Crowd-Sourced Strategies to Provide Delivery Options for
Shippers and Carriers. These are already in place in the
private sector; most notably through Nimber, Roadie and Uber
Freight. However, these services are for the completion of
deliveries that have already been ordered and therefore don’t
reduce any volume during the surge periods. More
importantly, they don’t allow for more efficient means of
delivery. If retailers and last-mile transportation providers
shared data in real time, carriers could determine whether
they could complete such a delivery – by combining it with
other deliveries already scheduled – and what they should bid
for the assignment. Those with deliveries to the same location
or nearer to that location could offer a discounted price. The
exchange would likely require a shared data-based system to
pool package data, resource availability data, and analytics to
dynamically optimize pickup and delivery routes. As with
developing an off-hour delivery program, there needs to be a
leader for this initiative and the City of Portland may be a good candidate for that role.
However, this could be initiated as a pilot project.
Develop a “Last-Mile Exchange”
• Long Term Action
• Relevance to City Policy: Smart City PDX, Climate
Action Plan
• Benefits: Reduced vmt and emissions
• Challenges: Finding an organization to set up and
managing the program
• Next Steps:
o Organize a meeting of a small group of
dispatchers from Portland area logistics
providers, local carriers, and small shippers to
determine if there’s any interest or need for a
universal exchange.
o Consider developing a pilot exchange with
support from Portland State University. E.g.,
as a class project for students in the Supply
and Logistics Management, Information
Technology or Business Administration
programs.
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Recommendation 8 – Develop Central City Logistics Centers.
Portland has a Central City logistics center at The
Redd where goods are delivered to the facility by
truck and are repackaged, stored, and delivered to
Central City locations by cargo bike (in this case BLine and SoupCycle). This is a highly successful
operation that has grown to include food
warehousing, packaging, and food processing. This
kind of operation could be expanded at The Redd, but
also employed elsewhere throughout the Central City
to increase the volume of last-mile deliveries by
bicycle (i.e., bicycles can carry a maximum of 650 lbs.
of cargo, while city delivery parcel vans as much as
7,500-10,000 lbs., and medium-sized trucks can carry
up to 26,000 lbs.). In other words, we’d need a great
many more cargo bikes to divert a large portion of
cargo from trucks. The City of Paris has developed multiple urban logistics centers as part of
mixed-use projects, and the City of Chicago developed one in an existing downtown multi-level
parking garage. Here too, the City of Portland could develop such centers in City-owned
buildings or permit them on City-owned land.
Develop Central City Logistics Centers
• Long Term Action
• Relevance to City Policy: NA
• Benefits: Consolidate deliveries that can be
transferred to smaller vehicles or delivered by bike or
foot, reduced vmt and curb usage
• Challenges: Cost and making a business case for
development and ongoing management and
maintenance.
• Next Steps: Consult EcoTrust, Prosper Portland and
the Bureau of Planning and Sustainability about
whether they’re considering (or previously considered)
other logistics centers, and develop an understanding
of how to determine their feasibility., etc., for possible
creation of another urban logistics center.

Freight Depot Central Tokyo
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Recommendation 9 – Direct Trucks to Available Curb Delivery
Spaces. This kind of program is in place in Lisbon, Portugal where
Sidewalk Labs (part of the Google Alphabet group of companies)
has developed the Coord platform which collects information
about several mobility services as well as curb usage. The data
collected is being used for navigation services, mobility service
apps real-time bidding and reservations for freight loading zones.
curbFlow worked on a pilot project in Washington, DC where
parking spaces were replaced with commercial loading zones for
online food delivery service or other online delivery platforms.
After registering with the program, delivery drivers used a free
app to reserve space free of charge. “Ambassadors” who signed
drivers up, put up cones to reserve spaces, and collected usage data in and around these zones.
curbFlow is also working on similar projects in West Hollywood, CA, and Columbus, OH.
The City of Portland provides information on variable message signs about the number of
available parking spaces at its Downtown and Lloyd District
parking garages. Washington, DC’s “ParkDC” app communicates
information about available off-street and on-street spaces; and
navigation to available loading spaces is also provided by San
Francisco’s “SFpark” program.

Direct Trucks to Available Curb Delivery Spaces
•
•
•
•

Long Term Action
Relevance to City Policy: Parking Management Manual
Benefits: Reduced vmt, travel time, and curb usage
Challenges: Cost and cost recovery, removal of spaces that may be needed for parking or
other uses.
• Next Steps:
o Request that PBOT Parking Division staff consult with personnel working on these
projects in San Francisco, Washington, DC, and Seattle to understand their operating
and capital requirements, etc., and conduct a preliminary initial feasibility assessment,
costs, challenges, etc., of introducing these systems to Portland.
o Consider partnering the above assessments with PBOT staff that will be involved in
the Pricing for Equitable Mobility Community Task Force project or with Metro staff
directing the Regional Congestion Pricing Study.
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Recommendation 10 – Increase Requirements for Off-street
Loading Facilities. While providing off-street loading facilities
is challenging because it dedicates such large amounts of
leasable area to a non-revenue producing function, it would
significantly reduce on-street congestion due to truck deliveries
as well as significantly reduce the time needed to complete
deliveries. In ordinance development the City can continue to
seek ways to make the development of off-street loading
facilities more financially feasible, and in development review
City staff could continue to encourage their construction.
Another strategy which has been employed in Japan and
Australia is the development of off-street loading and unloading
facilities than can be used by multiple buildings who then share
the capital and operating costs for the
Increase Requirements for Off-street Loading Facilities
facility.
• Long Term Action
• Relevance to City Policy: Parking Management
Manual
• Benefits: Reduced curb usage, improved safety, and
traffic flow
• Challenges: Added cost and reduced revenue to
developers/property owners; also introduces a new
sidewalk blockage issue
• Next Steps:
o Convene staff from PBOT, Bureau of Planning
and Sustainability, and Development Services
to review current regulations, guidelines, etc.,
and outcomes for requesting off-street loading
facilities.
o Determine whether additional guidance or
criteria is needed when requesting off-street
loading facilities such as evaluating whether
there is or isn’t adequate adjacent on-street
loading area, or whether there should be a
threshold variable for when off-street loading
should be required (e.g., 30 dwelling units or
more).
o Also, consider whether mitigation of expected
delivery volume is necessary if off-street loading
facilities are not being provided.
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Recommendation 11 – Formbased Ordinances / Codes for
Freight Facilities. There can be a
disconnect between the land use
and zoning requirements for freight
facilities and how those facilities
function, particularly with the
dynamic evolution of goods
movement with E-Commerce. As
with other form-based codes, the
City of Portland could complete due
diligence of warehouse and
distribution
developments
including reviews with the adjacent communities which could reduce the time for public review
and allow the City to get in return 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.
Form-based Ordinances / Codes for Freight
Facilities
• Long Term Action
• Relevance to City Policy:
• Benefits: Accelerates permit approvals,
addresses neighborhood needs, and can
reduce vmt and emissions
• Challenges: Requires code rewrite and
official review and approval processes; will
only be effective with each new
development?
• Next Steps:
o Convene staff from PBOT and Bureau
of Planning and Sustainability to review
whether current regulations, guidelines,
etc., address the increased level of
delivery traffic.
o If it is determined that the current
regulations are inadequate, begin the
analyses and steps necessary for code
and ordinance development.

22 | P a g e

Frequently Asked Questions
I provided a number of FAQs in the fifth update. Do you have any?

What does this all mean?
As I’ve mentioned in each of my updates,, there are few consistent trends about how ECommerce customers and suppliers are reacting to the pandemic that we can rely on because
there are so many unprecedented global events that dictate both product availability and
customer confidence.
First and foremost is the contraction of the U.S. economy – which shrank 9.5% in the second
quarter of 2020; the worst quarter decline ever – including the Great Depression when the
economy shrank by 7.2% in one quarter2. Further, the U.S. GDP shrank at an annual rate of
32.9% 3 in the second quarter, and the unemployment rate fluctuated between 11.1% and
14.7%4.
And then we find in the 1st quarter of 2021, we are in rebound mode with GDP increasing at
an annual rate of 6.4%, and 4.3% in the 4th quarter of 2020 and the unemployment rate
declined to 6.7%. Skeptics then might say: ‘how much of this positive economic news is due
to one-time stimulus payments to U.S. taxpayers?’
In other words, we need to exercise caution when reviewing data and anecdotes about the
changes in the retail sector during the pandemic before reaching conclusions about what the
future will bring. Retailers have always innovated to outperform their competitors, and
suppliers and carriers have always responded to their changing demands. We can be
confident, however, that there are many more changes to come in the e-commerce delivery
industry and what we ask of it

This is the sixth installment of updates to the study - E-Commerce and Emerging Logistics
Technology - I prepared for the City of Portland, which also describes strategies employed by
shippers and carriers throughout the U.S. and around the world to meet the fast-growing

U.S. economy contracted at fastest quarterly rate on record from April to June as coronavirus walloped workers, businesses, Washington Post,
Rachel Siegel and Andrew Van Dam, July 30, 2020, https://www.washingtonpost.com/business/2020/07/30/gdp-q2-coronavirus/
3 Gross Domestic Product, 1st Quarter 2021 (Advance Estimate) and Annual Update, U.S. Department of Commerce, April 29, 2021, Gross
Domestic Product, First Quarter 2021 (Advance Estimate) | U.S. Bureau of Economic Analysis (BEA)
4 Unemployment Rates Seasonally Adjusted (USLAUS Tool), Quality Info. Org, https://www.qualityinfo.org/ed
2
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volume of ecommerce deliveries, and recommendations for how cities can work with industry
to help manage the delivery traffic.
I’m going to continue tracking data e-commerce sales, employment by type of delivery
worker, vacancy rates for industrial/warehouse space, and sales by retail category, and
publishing them on both my web site (www.sgapdx.com) and LinkedIn site.

There is a wide range of data about ecommerce sales behaviors
during the pandemic such as ecommerce sales by age group,
ecommerce sales by commodity, ecommerce sales by company,
and more.
If you’re interested in learning more about these and other
trends, or asking questions, or commenting on my answers,
please contact me at sorin.garber@sgapdx.com
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