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C40 Cities Climate Leadership Group Inc.
C40 is a network of nearly 100 mayors of the world’s leading cities, who are working to deliver the urgent action needed 
right now to confront the climate crisis, and create a future where everyone, everywhere can thrive. Mayors of C40 cities 
are committed to using a science-based and people-focused approach to help the world limit global heating to 1.5°C and 
build healthy, equitable and resilient communities.

Seattle Department of Transportation
The Seattle Department of Transportation (SDOT) is on a mission to deliver a transportation system that provides safe and 
affordable access to places and opportunities for everyone as we work to achieve our vision of Seattle as a thriving, 
equitable community powered by dependable transportation.

In 2021, Seattle released its Clean Transportation Electrification Blueprint, establishing ambitious goals 
to reduce emissions from transportation. 
• By accelarating the adoption of zero emission freight, the City is working to make 30% of goods 

delivery zero emissions by 2030.
• The City also wants to make zero emissions freight deliveries easier in busy neighborhoods by using 

Climate-Friendly Loading, which would provide priority curb space for zero emission vehicles.

Seattle is one of two cities partnered with C40 Cities to develop zero emission curbside management 
strategies. 
• This project will evaluate which zero emission curbspace and delivery solutions will provide 

tangible benefits to Seattle’s communities.
• The Seattle Department of Transportation (SDOT) wants to discuss strategies with you, the 

business, freight, and industry experts, about e-cargo bikes, zero emissions vehicles, and how 
climate friendly loading could support your future deliveries at the curb.

Findings from this work will shape other pilot studies and inform development of SDOT’s Seattle 
Transportation Plan, and help ensure priority for zero emissions freight at the curb in the future.
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Freight and commercial goods are an important 
and growing part of Seattle’s economy. However, 
almost all of the commercial delivery activity 
to bring packages to residents and businesses 
is made by gas or diesel powered vans and 
medium and heavy trucks, which significantly 
contributes to poor air quality, congestion, and 
safety issues. Seattle has set ambitious goals to 
address the climate emergency and to explore 
options for freight decarbonization and is 
working to pursue projects that address both 
business and community needs. 
To understand the structures necessary to 
advance these opportunities, SDOT is working 
in partnership and with support from C40 
Cities, a global network of mayors working to 
confront the climate crisis, to create a zero-
emissions curbside management system. In this 
study, Walker Consultants worked on behalf of 
SDOT to explore the pathways to implement 
electric vehicle and zero-emissions loading 
zones and e-cargo bike delivery. Through 
stakeholder outreach, research, interviews 
with peer cities, and data collection, we have 
identified the necessary policy, administration, 
and engagement considerations to begin 
implementation. All recommendations are 
informed by lessons from five peer city 
programs, identified business needs in our 
community, and the existing policy structures at 
play in Seattle. 
Stakeholder outreach revealed that the Seattle 
business community is interested in and excited 
to move towards zero emission options, but 
needs program assistance from the City. A 
small number of companies in Seattle currently 
operate electric vehicles and the market is 
still largely developing options to enable this 
transition. For both potential programs, SDOT 
plans to be a liaison for those looking for zero 
emission resources to right size and electrify 
fleets and support those interested in testing 
pilots in Seattle. 

The following recommendations identify 
pathways the City can use to partner with 
and incentivize the private sector to make 
investments in their fleets and systems, while 
also ensuring that small to medium businesses 
are supported by City programs. Implementation 
of these plans will be a multi-year effort, 
ensuring that both private sector partners and 
our local business community are supported 
in the transition and identifying pathways to 
fill funding gaps. Following this Study, SDOT 
expects to review the recommendations and 
begin implementation planning, incorporating 
other urban goods and paid parking strategies 
within the developing Seattle Transportation 
Plan Curbside Element and Seattle’s Climate 
Emergency Response Framework (CERF). 

SUMMARY

Zero emission vehicle commercial loading zones are one 
key recommendation of this Study

[Photo: location Los Angeles, CA; courtesy of Walker Consultants]
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Final Recommendations 
Recommendations to support zero-emission 
commercial delivery and incentivize companies 
to electrify their fleets include: 
•	 Liaison with Seattle companies to encourage 

conversion to right size and electrify fleets, and 
identify key delivery routes where new load 
zones would benefit delivery efficiency. 

•	 Prepare commercial loading zones for zero 
emission, developing new loading zone 
standards and piloting Zero-emissions 
Commercial Vehicle Loading Zones. 

•	 Develop a tiered Commercial Vehicle Loading 
Zone permit pricing structure that encourages 
electric vehicle transition. 

•	 Implement enhanced enforcement practices. 

Figure 1 Zero Emissions Freight Recommendations and Implementation Steps
Recommendation #1: 
Incentivize Fleet Electrification and Prioritize Space for Zero Emissions Vehicles

Supportive Policy Changes Implementation Steps Potential Tailpipe Emissions 
Reductions by 2030

Policy Step #1: Prepare 
commercial loading for zero 

emissions

•	 Liaison with companies to encourage electric 
fleet conversion and address barriers 

•	 Identify routes where new load zones would 
benefit delivery efficiency 

•	 Develop Zero Emissions Commercial Vehicle 
Loading Zone standards 

•	 Implement ZE loading zone pilot 10 million pounds 
of CO2 avoided

Policy Step #2: Develop a 
Tiered Commercial Vehicle 

Loading Zone Permit Pricing 
Structure

•	 Increase the annual Commercial Vehicle Loading 
Zone fee 

•	 Implement regulatory changes to allow SDOT to 
legally charge vehicles by emission type in zone

•	 Develop a tiered Commercial Vehicle Loading 
Zone Permit Pricing Structure

Policy Step #3: Enhanced 
Enforcement Practices

•	 Collaborate across City departments and with 
SPD on enforcement strategies 

•	 Conduct business outreach and education 
•	 Monitor zone compliance and adjust structures 

as needed

15 million pounds 
of CO2 avoided

Recommendations to support e-cargo bike 
delivery include: 
•	 Launch Seattle Commercial E-Cargo Bike 

Program, with associated new permitting 
structures and loading/parking infrastructure 
at the curb

•	 Pilot small-medium business e-cargo bike 
lending library, where businesses can rent 
e-cargo bikes for delivery. 

Figure 1 provides an overview of the two study 
recommendations in further detail with outlined 
implementation steps. Each recommendation, if 
implemented, shows that these strategies could 
potentially eliminate between 10 and 30 million 
pounds of carbon dioxide emissions by 2030.
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Figure 1 Zero Emissions Freight Recommendations and Implementation Steps (continued)
Recommendation #2: 
E-Cargo Bike Supportive Infrastructure and Pilot Program 

Supportive Policy Changes Implementation Steps Potential Tailpipe Emissions 
Reductions by 2030

Policy Step #1: Launch 
Standing E-Cargo Bike Pilot 

Program 

•	 Develop permitting and regulations for e-cargo 
bikes 

•	 Implement new curb space allowance for 
cwommercial e-cargo bike loading and parking 

•	 Implement code changes in SMC 
•	 Provide subsidies and incentives (as able) 
•	 Launch paired with robust community engagement 

•	 30 million pounds of CO2 
avoided 

•	 VMT reduced by 180,000 
mile

Policy Step #2: “Next 
Frontier Model” Launch Zero 

Emission Neighborhood 
Delivery Hubs 

•	 Conduct outreach to businesses to identify prime 
areas for off-street hubs 

•	 Consultant procurement process for hubs 
management 

•	 Develop delivery hubs to provide off-street space 
for last mile delivery operation

•	 20 million pounds of CO2 
avoided 

•	 VMT reduced by 365,000 
mile

Policy Step #3: Support 
an E-Cargo Bike Lending 

Library Pilot Program 

•	 Consultant procurement process for equipment 
and management 

•	 Select pilot areas through business engagement 
strategies to confirm interest 

•	 Provide incentives to bring down cost of purchasing 
an e-cargo bike 

•	 Monitor and expand lending libraries 

•	 10 million pounds of CO2 
avoided

•	 VMT reduced by 545,000 
miles 



6Study and Recommendations Report

SEATTLE ZERO EMISSION FREIGHT

SEATTLE ZERO EMISSION FREIGHT

Automobiles are one of the largest contributors 
to greenhouse gas emissions (GHGs) in Seattle. 
This segment of the transportation sector is 
growing, spurred by the growth in e-commerce 
and related commercial goods delivery activity. 
The City of Seattle has ambitious plans to 
address these climate challenges. The City’s 
Climate Action Plan calls for decarbonization 
efforts to support limiting global warming to 
1.5 degrees Celsius. To achieve this, the City’s 
Transportation Electrification Blueprint identifies 
six ambitious goals, including one that asks 
30% of all commercial goods delivery be zero-
emissions by 2030, called the “30 by 30” goal. 
The goal is to transition private fleets to electric 
and zero-emissions vehicles to transform the 
freight and goods movement sector by 2030. 
The City of Seattle also adopted a Climate 
Executive Order (EO) in 2022. This Order sets 
forth key actions that City departments will 
pursue to prioritize work that equitably reduces 
or eliminates greenhouse gas emissions (GHG), 
including from transportation. One deliverable 
directs the Seattle Department of Transportation 
(SDOT) to “work with private-sector partners 
and others to explore ways to incentivize zero-
emissions freight options at the curb.” This 
will include exploring best practices and the 
launch of new pilot offerings in which SDOT will 
champion zero emission freight transitions. 

Commercial delivery activity also plays a role in 
supporting Seattle’s “Vision Zero” commitment 
to end traffic deaths and serious injuries on City 
streets by 2030. Creating adequate curb space 
for delivery trucks reduces the need to circle 
for parking and search for delivery addresses, 
which in turn will reduce conflicts, especially in 
pedestrian heavy, dense neighborhoods. 
The policy structures that will support the 30 by 
30 goal, the Climate Executive Order and Vision 
Zero relate to goods and vehicle movement at 
many levels, predominately at the curb but also 
from the point of origin and back. Each level of 
goods movement has different demands and 
policies that must be tailored to fit these needs. 
Figure 2 identifies target delivery categories 
and opportunities to reduce emissions for each 
category.

SECTION 1: INTRODUCTION

Figure 2 Goods Movement Category and Related Decarbonization Opportunities 

Goods Movement Category Opportunity Common Vehicle Type
Ports to warehouse Electric vehicle freight Semi-truck, single-axle truck, 

beverage truck
Warehouse to retailer Electric vehicle freight Large walk in truck, box truck

Last mile delivery E-cargo bikes, electric vehicle freight Box truck, minivan, cargo van, step 
van, SUV

Business to business delivery E-cargo bikes, electric vehicle freight Minivan, cargo van, SUV, pickup 
truck, e-cargo bike, e-bike

The electric cargo vans operated by Amazon are part of a 
growing fleet of zero emissions vehicles in Seattle
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There is an increasing demand for curb space 
from the growth in commercial delivery, service 
vehicles, disabled parking, outdoor dining, 
transit, and parking. Further, micromobility 
devices, such as dockless scooters and bikes, 
also need space whether on sidewalks or in the 
curb lane on racks. Curb management is the 
intentional act of defining the use, designation, 
and organization of this space to maximize 
access, advance citywide goals, and prioritize the 
growing demand for this valuable asset. 
Seattle was one of the first cities to recognize 
the value of its curbs and prioritize the space 
to achieve broader citywide goals for mobility, 
equity, and economic development. SDOT has 
implemented performance-based parking pricing 
to manage parking demand, built transit-only 
lanes, installed bike parking corrals, and created 
commercial delivery and short-term loading 
zones throughout the city. 
Now SDOT has an even more ambitious plan to 
prioritize curbs as climate assets that can support 
the 30 by 30 emission reduction goal for goods 
delivery. At the same time, these strategies 
support the City’s Vision Zero goal by making 
curb space available for delivery drivers, reducing 
the need to circle to find parking and delivery 
addresses, which in turn improves pedestrian 
and bike safety. To do so, the City must develop 
the structures and policies that will align with 
and even incentivize the private sector to make 
a change that can be difficult and costly. Two 
opportunities identified include: 
•	 Electric vehicle and zero-emissions loading 

zones 
•	 E-Cargo bike delivery 

To understand the structures necessary to 
advance these opportunities, the Seattle 
Department of Transportation (SDOT) is working 
in partnership and with support from C40 
Cities, a global network of mayors working to 
confront the climate crisis, to create a zero-
emissions curbside management system. 
Walker Consultants worked on behalf of SDOT 
to conduct a study exploring the potential for 
and pathways to implement electric vehicle 
and zero-emissions loading zones and e-cargo 
bike delivery. This report summarizes Walker’s 
research, findings, and recommendations

E-cargo bicycles help volunteers deliver food and other 
donated items around Seattle as part of the Pedaling 
Relief Project, run by the Cascade Bicycle Club 

[Photo: courtesy of Cascade Bicycle Club]
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These recommendations lay the foundation for 
the type of structures, incentives, and systems 
that need to be in place to support successful 
fleet electrification and e-cargo bike delivery 
programs. The recommendations are a result of 
learnings from stakeholder input, peer learnings, 
and commercial delivery activity data, as well 
as our team’s existing knowledge of creating 
curb management strategies and commercial 
delivery/loading zone programs and policies. The 
following details the study methodology. 
2A: Stakeholder and Community Outreach 
(for a detailed analysis see Appendix A)
Before making changes to the curb that would 
support zero-emissions loading zones and 
e-cargo bike delivery, it is necessary to learn 
what it would take to incentivize businesses 
and commercial delivery operators to make 
these changes. Some of the questions the study 
considered were how zero emission loading 
zones could support companies’ sustainability 

goals and bottom lines, if e-cargo bikes would 
be suitable for their operations, as well as 
whether the incentives (carrots and sticks) would 
move the needle. 
During the investigation phase of the Zero 
Emission Freight Study, team members from the 
Seattle Department of Transportation and Walker 
Consultants conducted interviews with electric 
vehicle and e-cargo bike delivery experts, freight 
industry experts, local businesses in Seattle, and 
national delivery/logistics companies. Some 
of the same people and groups, in addition to 
others, also completed an online survey about 
their commercial delivery needs and practices. 
Overall, these engagements helped the project 
team understand opportunities and challenges 
to electric and zero emission freight delivery 
deployment, and identify local partners who 
may wish to join the various pilot projects that 
emerge from this study. Key points from the 
interviews and surveys are summarized in Figure 
3 and summarized on pages 9-10.

SECTION 2: STUDY METHODOLOGY

Figure 3 Findings from Stakeholder Interviews and Surveys: Opportunities 
and Challenges with Implementing Zero Emissions Delivery

Opportunities Challenges
Many deliveries from local businesses originate from 
less than 5 miles away, which reduces or eliminates 
range anxiety for companies looking to switch to electric 
modes. 

There are not enough electric vehicles available to 
purchase and the types of electric vehicles on the 
market do not cover all fleet needs; this may be due 
to current supply chain issues. 

Pricing and other local government support to create 
partnerships and educate businesses can “move the 
needle.” 

Many businesses contract with third-party delivery 
companies and do not have control over the type of 
vehicles or the delivery process. 

Local businesses are interested in e-cargo bikes and 
electric vehicles, and some already use them for 
delivery.

Cost barriers are a top issue, as the purchase of an 
EV is still cost prohibitive in many cases, especially 
for small “mom and pop” delivery companies or 
personal delivery drivers contracted or employed 
with companies like Uber, Lyft, or independent 
restaurants. 
Small and medium businesses will need financial 
assistance, and large companies need to see an 
operational benefit. 

There are examples of small and large businesses and 
other cities using e-cargo bikes and electric vehicles for 
delivery that provide learnings for a Seattle program.

Labor costs and agreements contribute a significant 
portion of delivery costs and requirements, so 
smaller electric vehicles may be inefficient.
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Figure 3 Findings from Stakeholder Interviews and Surveys: Opportunities 
and Challenges with Implementing Zero Emissions Delivery (continued)

Opportunities Challenges
Depending on the season, many freight vehicles are not 
full during their delivery runs, creating an opportunity 
for efficiencies with smaller electric vehicles and e-cargo 
bikes for delivery.

Deliveries with bulky goods or to destinations many 
miles across the City may not be a good fit for e-cargo
bike delivery.

It is unlikely that freight vehicles need en-route 
charging; overnight charging can likely cover needs

Enforcing loading zones specifically assigned to 
only electric vehicles can be costly and complicated.

Unused (privately owned) off-street parking can be 
repurposed for e-cargo bike delivery, storage and 
goods hubs.

There is a need for more suitable bike lanes and 
bike parking for large e-cargo bikes.

It is important to keep consistency of regulations and 
rules with other leading cities as much as possible to 
expedite timelines.

Companies are reluctant to co-locate at delivery 
hubs over concerns regarding data, privacy, and 
intellectual property.

Detailed Stakeholder Interview and Survey 
Findings 
Supply chains are currently built around 
longstanding practices of using the largest 
practical vehicles for each product type and 
delivery location. This is due to the frequent 
need to haul goods long distances from ports 
and factories to warehouses, and warehouses to 
retailers and then final destinations, for which 
larger vehicles are more economical. Because 
labor costs constitute a significant portion of 
delivery costs and are often subject to labor 
agreements it is more economical to transport 
the most goods with the least number of drivers 
and loaders. 
However, there is potential to convert a 
significant share of existing vehicle types to 
electric, especially for last mile and business 
to business delivery. A small portion of freight 
companies (ranging from FedEx and UPS to large 
regional distributors of food, furniture, and other 
items) operate most delivery vehicles currently 
on the road related to last mile and business 
to business delivery. These companies typically 
have distributions centers and fleet storage 
areas that could be fitted with electric charging 
equipment, and most of these operators say 
that en-routecharging is unnecessary. However, 
many businesses contract out delivery and do 

not have control over the process. Nationwide, 
there are thousands of small delivery operators 
conducting last mile and business to business 
delivery who may only run several vehicles, 
and often these vehicles are leased from larger 
ownership groups. It is more challenging for 
these small companies to cover the upfront 
cost of converting their fleet to electric and 
the installation of electric charging (often 
they do not have a warehouse or distribution 
center of their own). Personal delivery drivers 
contracted or employed by companies like 
Uber and independent restaurants are also 
prime candidates for electrification, as they only 

Many stakeholder remarked that designated short-term 
commercial loading zones are very useful, but are often 
occupied by illegally parked personal vehicles.

[Photo: South Lake Union, Seattle]
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2B: Research Review
(for a detailed analysis see Appendix B)
To understand existing policies related to 
curb management, commercial delivery, and 
emissions reduction goals, Walker researched 
and analyzed supportive policies that provide the 
framework for the City’s zero-emissions freight 
initiatives, the data analysis and pilot programs 
the City has conducted, and the existing 
regulatory framework that might impact future 
program implementation. The City of Seattle 
has multiple strategic plans underscoring the 
City’s commitment to reducing carbon emissions 
associated with goods movement including the 
following: 
Drive Clean Seattle (2016)
Drive Clean Seattle was the City’s first 
implementation plan that encouraged a shift 
from fossil fuel powered to electric vehicles 
for passenger cars, trucks, transit and maritime 
transportation. As part of Drive Clean Seattle, 
the City committed to reducing greenhouse gas 
emissions from the City’s fleet by 50% by 2025. 
Seattle Climate Action (2018) 
In 2018, the Seattle Mayor’s Office (Mayor 
Durkan) released “Seattle Climate Action” to 
strengthen the City’s commitment to climate 
action and the goals established in the United 
Nations’ Paris Agreement, including limiting 
global warming to 1.5 degrees Celsius compared 
to pre-industrial levels. Seattle Climate Action 
set the stage for the City to take bolder steps 
toward a fossil free future, including adopting 
zero-emissions urban goods delivery. 
Clean Transportation Electrification Blueprint 
(2021) 
Drive Clean Seattle (2016) evolved into the City’s 
Clean Transportation Electrification Blueprint 
to decarbonize the transportation system. The 
Blueprint acknowledges that goods movement is 
a growing cause of congestion and emissions on 
Seattle roads, due to the increase in e-commerce 
and food delivery. It outlines steps Seattle is 

operate one vehicle and primarily make shorter 
distance deliveries. However, the same cost 
barriers exist, as an EV is still cost prohibitive in 
most cases. 
Some businesses see potential in using electric 
bikes and other small e-fleet vehicles for local 
deliveries and wholesale procurement, but under 
current conditions, this is likely to be a very small 
share of the overall tonnage miles in Seattle’s 
freight supply chain. There is an increment of 
deliveries, though, that businesses suggest 
could be both quicker to deliver and most cost-
effective using electric cargo bikes, electric carts, 
and other micro fleet vehicles.
Many local operators also identified that loading 
zones, curb space, loading docks, alleys, and 
center lane loading are congested, inconsistently 
available, and often occupied by prohibited users 
(for example a non-loading vehicle parked in a 
loading zone). Several businesses believe that 
priority loading zones for electric fleets, and 
the construction of more bicycle lanes and bike 
parking, especially for larger e-cargo bikes, could 
help alleviate congestion and provide more 
consistently available loading zones for e-fleets. 
These zones also demonstrate a powerful market 
signal to companies that the City is focused on 
zero emission freight solutions. 
Several small businesses and delivery operators 
conducting last mile and business to business 
delivery are interested in partnerships with the 
City of Seattle to pilot electric delivery options. 
These possible partners are identified in the 
notes in Appendix A. 
While there is also an opportunity to use zero 
emissions vehicles (larger trucks) for port to 
warehouse and warehouse to retailer delivery, 
those aspects of the delivery chain are not 
related to the curb and will inform future freight 
decarbonization strategies. 
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committed to in reducing climate pollution in 
the transportation sector including making 30% 
of freight delivery zero emission by 2030. 
The City aims to achieve this goal by partnering 
with goods delivery companies to transition 
fleets to electric and zero-emissions vehicles, as 
well as support market transformation in freight 
and goods delivery over the next 10 years. To 
do this, the City has proposed potentially using 
‘climate-friendly loading,’ which would provide 
priority curb space for zero-emissions vehicles, 
building out charging infrastructure to support 
electrified freight trucks, and advocating for 
policies that incentivize the purchase of e-cargo 
bikes and EVs. 
The City has also been a part of multiple studies 
to work toward its goal of reducing emissions 
associated with goods movement, including the 
following major findings: 
•	 Zero-Emissions Area Data Collection (2021) 

•	 Delivery companies have different structures 
which might impact how Seattle would 
partner with different delivery companies 
to electrify their fleets. For example, USPS 
and UPS have a more permanent set of 
employees, vehicles, and routes than 
Amazon, which has a more gig-based 
workforce, making it potentially easier to 
electrify USPS and UPS fleets than Amazon 
fleets. The route patterns also vary between 
carriers as USPS truck routes typically 
connect three different USPS centers, 
Amazon vehicles have a larger geographic 
coverage, and UPS is concentrated in the 
Downtown area. 

•	 55% to 60% of all freight trips were 
performed by medium-duty vehicles (box 
trucks). 

•	 30% to 60% of light-duty trucks were 
identified as service vehicles (work vans, 
bucket trucks). 

•	 Freight trips of all vehicle types have 
relatively short trip lengths (10 miles or less). 

•	 Urban Freight Lab Neighborhood Delivery Hub 

Pilot Program (2021) 
•	 The e-cargo bikes removed 0.65 truck miles 

per package delivered 
•	 The pilot’s shared cost model across partners 

enables piloting new technologies and 
operational models that otherwise would not 
have been possible 

•	 The neighborhood delivery hub reduced 
tailpipe carbon dioxide emissions by 30% 
per package delivered, and networked 
neighborhood delivery hubs could lead 
to even greater carbon dioxide emissions 
reductions 

•	 E-cargo bikes delivered fewer packages than 
traditional trucks per hour (likely due to the 
small scale of the program) 

•	 In the pilot program, e-cargo bikes were 
primarily used on sidewalks, whereas bike 
lanes would have been more efficient. 

•	 During the pilot, significant time was spent 
navigating building access challenges; 
therefore, it is important to establish reliable 
access to buildings. 

•	 University of Washington Urban Freight Lab 
E-Cargo Delivery Pilot Program (2020) 
•	 The number of establishments the e-cargo 

bike delivered increased over time, 
suggesting potential for improvements in 
e-cargo bike efficiency 

•	 University of Washington, College of 
Engineering Urban Freight Lab Downtown 
Cordon Count (2019) 
•	 Cordon Count for commercial, freight and 

service vehicles into greater downtown 
Seattle in 2019. 

•	 Approximately 50% of all commercial 
vehicles entering/exiting the Greater 
Downtown area were smaller commercial 
vehicles(i.e., vans, pick-ups, step vans), and 
80% were 2- axle vehicles. 

•	 The largest percentage (30%) of commercial 
vehicles entering/leaving the Greater 
Downtown Seattle city were service vehicles 
(plumbers, electrical, etc.)
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2C: Peer City Review
(for a detailed analysis see Appendix C) 
To understand programmatic best practices 
and lessons learned for Seattle’s zero-emissions 
freight programs, the project team reviewed the 
following peer city programs: 
•	 Santa Monica Zero-emissions Delivery Zone 

Pilot 
•	 Los Angeles Zero-emissions Loading Zones 
•	 Montreal Colibri E-Cargo Bike Program 
•	 Boston E-Cargo Bike Pilot Program (Boston 

Delivers) 
•	 New York City DOT programs: 

•	 Commercial Cargo Bicycle Program 
•	 Zero Emission Freight and Green Loading 

Zone Market Research 
•	 Clean Truck Rebates Program 
•	 Off-Hour Deliveries Program 
•	 Neighborhood Loading Zone (NLZ) Program 

Seattle also participated in C40’s first Curbspace 
Working Group, which included a series of 
meetings with C40 cities who are interested in 
tackling zero emission solutions at the curb. 
Each meeting featured a different topic and 
subject matter expert in zero emission freight, 
and highlighted cities that are leading work in 
this area. Information from these meetings also 
informed our findings on various freight partners 
and city programs. Cities participating in the 
workgroup included New York City, Washington 
DC, Portland, Austin, Santa Monica, Los Angeles, 
San Francisco, and Vancouver, Montreal, and 
Toronto, Canada. 
Major findings from the peer city review include: 
•	 Enforcement is important for successful zones. 
•	 There must be a significant concentration of 

curb space dedicated to zero emission loading 
zones in order to incentivize delivery fleets and 
other partners. 

•	 In California, one challenge is state law 
prohibits curb regulations enforcement via 
video recording and mailed citations, which is 
the case in Washington State. 

•	 E-cargo bike mini hub costs are a challenge; 
centrally located hubs are critical for success 
and this is where land is more expensive to 
operate for this purpose. 

•	 Fleet maintenance is important. 
•	 E-cargo bikes are efficient to deliver many 

small packages, but traditional delivery trucks 
are more useful for large and heavy loads. 

•	 Street design, including installing “cargo bike 
loading only” zones, is important for program 
success. 

•	 E-cargo bike standards can make adoption 
difficult, especially for small businesses. For 
example, one of the issues New York City 
encountered was that New York State passed 
legislation that requires a maximum width 
of 36 inches for the cargo bicycles, which 
rendered some pilot participants’ cargo bicycle 
models non-compliant. The bill also made it 
difficult for smaller businesses to procure off-
the-shelf models as most models are greater 
than 36 inches wide, matching the dimension 
of the US standard freight pallet of 48 inches 
by 40 inches.

Larger deliveries, such as multiple palette loads to a 
grocery store, are more practical by truck - though many 
fleets could switch to electric vehicles in the near future

[Photo: food delivery to PCC Market in Columbia City, Seattle]
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2D: Data Collection
(for a detailed analysis see Appendix D) 
Walker conducted on-site field observations 
of delivery and curbside activity in four Seattle 
neighborhoods on Wednesday, November 
30 and Thursday, December 1, 2022. These 
observations entailed staff patrolling the 
study area of each neighborhood and using 
a spreadsheet to track delivery and loading 
activity, including vehicle types, a description of 
the goods being delivered, the location where 
the vehicle stopped, dwell time, and other 
observations. 
The neighborhoods were selected by the City of 
Seattle for their geographic variation, the mix 
of business types, densities, access routes, and 
other factors and included South Lake Union, 
Capitol Hill-Broadway, Chinatown/International 
District, and Columbia City. The goal of the 
data collection effort was to provide empirical 
evidence to support our research and outreach 
findings and demonstrate factors that would 
determine how zero-emissions loadings zones 
and e-cargo bikes would operate. 
Overall commercial delivery activity levels varied 
throughout the day and were dependent on 
area land uses, business concentration, and 
demographics. Areas with dense residential 
multi-story apartment and office buildings had 
higher levels of delivery activity. 
Most deliveries were from Class 4 box trucks, 
with some representation from semi-trucks, 
smaller cargo vans, and personal vehicles. No 
e-cargo bikes were observed and only a few 
electric vehicles (primarily Amazon electric Rivian 
vans) were observed. Most delivery vehicles used 
the center turn lanes or curb space for deliveries. 
Where alleys were available (for example in 
South Lake Union) drivers used those locations 
as well as the occasional parking lot connected 
to a business or residence. The only vehicles 
observed using official loading docks were large 
food or furniture deliveries where the items were 
palletized or very bulky. 

Most parcels observed could easily fit in cargo 
bikes. This includes mail and packages, food 
ingredient deliveries, beverage packages, 
medical supplies, and other retail goods. Some 
larger deliveries including large beer kegs and 
pallets of bulk food for grocery stores were 
also observed; these items were observed to 
be too large, as packaged, for cargo bikes. 
Some activity, such as the same Amazon vehicle 
making six or more stops in South Lake Union 
all within several blocks, suggests there is an 
increment of dense delivery activity of small 
parcels that could be handled by e-cargo 
bikes and carts. This particular Amazon activity 
occurred with their electric cargo van, which 
suggests they already recognize the efficiency of 
electric vehicles for frequent stop and go driving. 
Each area of study has paid on-street parking. 
During the entire duration of the team’s field 
study, we observed only a handful of people 
paying for parking at pay stations. This does not 
necessarily mean that most people didn’t pay 
but suggests either a very high utilization of pay-
by-smartphone mobile apps, considerable non-
payment infractions, or some combination of the 
two. Few occurrences of parking enforcement 
vehicles or officers were observed, and the team 
saw no examples of enforcement in action. 
Seattle has high utilization of pay-by-phone app 
parking payments. 

The City already uses curb regulations that vary 
throughout the day as paid parking, loading zones, and 
priority food pickup spaces

[Photo: International District, Seattle]
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Areas with dense residential multi-store 
apartment buildings had higher levels of 
delivery activity, but this was also dependent on 
demographics and economic factors. South Lake 
Union and Capitol Hill-Broadway both showed 
the most consistent daylong delivery and 
loading activity. This is likely due to the higher 
densities, and a greater mix of uses in these 
neighborhoods compared to Columbia City and 
Chinatown-International District (CID). 
While the CID has a considerable residential 
density in low- and mid-rise housing in the 
area, the population is older and lower-income 
than Seattle overall and residents may purchase 
fewer products online and therefore require less 
personal delivery. The businesses are also small, 
often family-run enterprises that might use 
more self-delivery that can be more challenging 
to observe. Columbia City has a bustling 
commercial street (Rainier Avenue), but the land 
use is mostly single-story retail surrounded by 
a neighborhood of single-family homes. Drivers 
delivering to residences can easily park on a 
residential street and avoid Rainier Avenue. 
This observation only reflects the nature of any 
given package to a single destination; it does 
not account for the unknowns of routing, larger 
parcels that may be in the vehicles, locations 
of warehouses, and other logistics factors. The 
above statements are based on the team’s 
anecdotal observations, not an empirical analysis 
of all known delivery activity. 
Major findings from data collection include: 
•	 Commercial delivery activity levels varied 

throughout the day and were dependent on 
area land uses, business concentration, and 
demographics. 
•	 Dense residential uses seemed to drive 

delivery activity throughout the day. 
•	 Areas with dense residential multi-story 

apartment and office buildings had 
higher levels of delivery activity, except 
for the Chinatown-International District 
(CID). While the CID has a considerable 

residential density, the population is older 
and lower-income than Seattle overall and 
residents may purchase fewer products 
online and therefore require less delivery. 

•	 Columbia City has a bustling commercial 
street (Rainier Avenue), but the land use 
is mostly single-story retail surrounded by 
a single-family homes. Delivery drivers to 
residences can easily park on a residential 
street and avoid Rainier Avenue. 

•	 Most parcels observed were smaller/medium 
packages that could easily fit in cargo bikes. 

•	 Some activity, such as the same Amazon 
vehicle making six or more stops in South Lake 
Union all within several blocks, suggests there 
is an increment of dense delivery activity of 
small parcels that could be handled by e-cargo 
bikes and carts. 

•	 Each area of study has paid on-street parking 
and the team observed only a handful of 
people paying for parking at pay stations. This 
suggests either a very high utilization of pay-
by-smartphone mobile apps or considerable 
non-payment infractions. Few occurences of 
parking enforcement vehicles or officers were 
observed, and the team saw no examples of 
enforcement in action.

Many restaurants receive daily deliveries that are small 
and light enough that e-cargo bikes are a practical 
delivery option 

[Photo: Columbia City, Seattle]
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Figure 5 Zero Emissions Freight Recommendations #1
Recommendation #1: 
Incentivize Fleet Electrification and Prioritize Space for Zero Emissions Vehicles

Supportive Policy Changes Implementation Steps Potential Tailpipe Emissions 
Reductions by 20301

Policy Step #1: Prepare commercial 
loading for zero emissions

•	 Liaison with companies to 
encourage electric fleet conversion 
and address barriers 

•	 Identify routes where new load 
zones would benefit delivery 
efficiency 

•	 Develop Zero Emissions 
Commercial Vehicle Loading Zone 
standards 

•	 Implement ZE loading zone pilot
10 million pounds 
of CO2 avoided

Policy Step #2: Develop a Tiered 
Commercial Vehicle Loading Zone 

Permit Pricing Structure

•	 Increase the annual Commercial 
Vehicle Loading Zone fee 

•	 Implement regulatory changes 
to allow SDOT to legally charge 
vehicles by emission type in zone

•	 Develop a tiered Commercial 
Vehicle Loading Zone Permit 
Pricing Structure

Policy Step #3: Enhanced 
Enforcement Practices

•	 Collaborate across City 
departments and with SPD on 
enforcement strategies 

•	 Conduct business outreach and 
education 

•	 Monitor zone compliance and 
adjust structures as needed

15 million pounds 
of CO2 avoided

1Emission reductions are projections based on estimates and assumptions including the following for Recommendation #1: 
Incentivize Fleet Electrification and Priority Space for Zero Emissions Vehicles and the Estimated Tailpipe Emissions Reductions: 
•	 The study assumes that of the total freight VMT, there could be a potential VMT reduction of between 10% and 30% 

depending on the policy recommendation and based on study data collection and information from Cycle Freight Study, 
Transport for London, March 2018. 

•	 City of Seattle total vehicle miles traveled and estimated percent of freight vehicle miles traveled from City of Seattle - Zero 
Emission Area Data Collection prepared for C40 Cities Climate Leadership Group & City of Seattle, September 7, 2022. 

•	 Carbon emissions per mile for trucks from The Green Freight Handbook, Environmental Defense Fund. 
•	 Difference in tailpipe emissions of electric trucks compared to internal combustion engine vehicles from the American 

Transportation Research Institute, Understanding the CO2 Impacts of ZEVs based on the Greenhouse Gasses, Regulated 
Emissions, and Energy use in Technologies (GREET) model from the Department of Energy’s Argonne National Laboratory, 
May 2022.
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Recommendation #1: Incentivize Fleet 
Electrification and Priority Space for Zero 
Emission Vehicles 
Many actors in the freight industry are investing 
in fleet electrification to support their company 
sustainability goals. The City has levers it can 
use to signal to the market that it will support 
and encourage these fleet electrification efforts. 
Recently announced private sector efforts 
include: 
•	 IKEA aims to be climate positive by 2030, which 

includes electrifying their delivery fleet. 
•	 UPS has committed to purchasing 10,000 

electric vehicles to reach carbon neutrality by 
2050 and has purchased e-cargo bikes for last 
mile delivery. 

•	 FedEx plans to transform its entire parcel 
pickup and delivery fleet to all-electric, zero-
tailpipe emissions by 2040 and is partnering 
with General Motors’ Bright Drop to purchase 
electric vehicles. 

•	 Currently DHL’s fleet is 20% electric, and the 
company is partnering with REEF on e-cargo 
bikes for last mile delivery. 

•	 Amazon currently has 1,000 electric vehicles on 
the road, including in Seattle. 

•	 The United States Postal Service will purchase 
66,000 electric vehicles by 2028. 

Barriers and Challenges Related to Freight 
Electrification and Decarbonization 
There are several barriers and challenges to 
private sector fleet decarbonization that, without 
support or policy changes at multiple levels of 
government, could hinder Seattle climate goals. 
•	 Rethinking delivery patterns and vehicle types. 

There are several different sized freight vehicles 
in operation depending on delivery pattern 
(from semi-trucks to minivans). Logistics 
questions include: should each vehicle become 
EV on a 1:1 basis, or do companies need to 
rethink their distribution flows? A sprinter van 
(e.g., delivering beer kegs or flowers) carries 
about the same volume as an e-cargo bike, but 

is the weight of the goods a limiting factor? 
Does the van travel 20 miles to its destination, 
which is impractical for an e-bike?

•	 Control over the delivery process. Many 
businesses contract with third-party delivery 
companies and do not have control over the 
type of vehicles or delivery process. 

•	 Sunk costs on internal combustion engine 
delivery. Businesses may switch to EVs as they 
turn over their fleet or expand, but they have 
a sunk capital cost in the current fleet that will 
take years to overcome. 

•	 Manufacturer availability. There is currently a 
lack of EVs available from manufacturers for 
immediate purchase and long wait times for 
vehicle delivery once ordered. This may be a 
temporary supply chain issue. 

•	 Time is money. Ultimately efficiency and time 
are the most important factors for delivery. 
The City’s current low Commercial Vehicle 
Load Zone (CVLZ) permit fees and lack of 
curb regulations enforcement will not move 
the needle, making it challenging to achieve 
decarbonization. 

•	 Regulatory requirements. Currently a limited 
number of companies are operating using 
EVs, which raises concerns that dedicated 
load zones only for electric vehicles would 
be provided to a single company, which is 
contrary to the City’s regulatory requirements 
that do not allow a single private business 
dedicated access or reservations to public 
right-of-way. 

•	 Enforcement costs. Enforcing loading zones 
specifically assigned to only electric vehicles 
can be costly for cities, especially if using only 
staff resources. 

•	 Unused curb space. Due to a lack of electric 
vehicles delivering goods on the road today, 
providing exclusive curb space for EV vehicles 
will lead to the underutilization of these spaces 
in the short term.
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Opportunities Related to Freight Electrification 
and Decarbonization 
The industry and the City have several available 
policy levers that can encourage and support the 
private sector in decarbonizing their fleets. 
•	 State and City sustainability goals. The City 

may have authority to dedicate access to 
the public right-of-way to only serve electric 
vehicles because this would advance state 
and local goals including Washington State’s 
Advance Clean Cars II rule that bans the sale 
of gas-powered vehicles beginning in 2035 
and the City’s Climate Executive Order and 
Transportation Electrification Blueprint. 

•	 Private sector sustainability goals. Some 
companies have sustainability goals that 
support the conversion to zero-emissions. 

•	 Potential for smaller vehicles. Many freight 
vehicles are not full during their delivery runs, 
creating an opportunity for efficiencies with 
smaller electric vehicles and e-cargo bikes for 
delivery. 

•	 City policy levers. Pricing, permits, and other 
local government policies, such as including 
zero-emissions vehicle commercial loading 
zones, commercial vehicle permit pricing, and 
eventually curb access fees can incentivize 
companies to electrify their fleets. These 
policies will also signal to the market that the 
City is taking a new direction on climate policy 
and delivery fleets. 

•	 EV charging infrastructure is not a barrier. 
There is no need for en-route charging; 
overnight charging at fleet depots can likely 
cover all vehicle charging needs. 

Industries Best Positioned to Benefit and/or 
Experience Challenges 
Currently, the industries/companies best 
positioned to benefit from these policies are 
those already employing electric vehicles or 
who have a mission towards sustainability. 
For example, IKEA aims to become climate 
positive by 2030 and Amazon has invested 
in Rivian electric vehicles for delivery, which 

were deployed in Seattle in 2022. E-cargo 
bike manufacturers and e-cargo bike program 
operators would also benefit from these policies 
and be able to use the space for deliveries. 
It is challenging to determine the potential 
uptake of zero-emissions vehicles, given the 
investment costs and the limited number 
of vehicles available for purchase. However, 
implementing these policies is a signal from the 
City to the private sector that this is the new 
direction, which could encourage uptake. 
The industries/companies that would experience 
challenges related to these policies are those 
that do not have the resources to electrify their 
vehicle fleets. As more zero emission commercial 
vehicle loading zones are programmed at the 
curb, there will be less space for non-electric 
commercial delivery vehicles. 
Policy Steps and Administrative Considerations 
to Implement the Recommendation 
The following are levers under the City’s control 
and policies it can enact to support zero-
emission commercial delivery and incentivize 
companies to electrify their fleets. 
•	 Liaison with Seattle companies to encourage 

conversion to smaller truck sizes and faster 
conversion to EVs. 

•	 Work with companies to identify their routes 
and where new load zones would benefit 
delivery efficiency. 

•	 As more companies acquire electric vehicles, 
consider adding separate zones for zero-
emissions Commercial Vehicle Loading Zones. 

•	 Consider a tiered Commercial Vehicle Loading 
Zone permit pricing structure that encourages 
electric vehicle transition as well as pay-by-use 
at the curb. 

•	 Implement enhanced enforcement practices.
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Policy Step #1: Create Zero-Emissions 
Commercial Vehicle Loading Zones 
Data collection findings show that in some 
neighborhoods, Commercial Vehicle Loading 
Zones (CVLZs) are highly utilized and often 
occupied, especially in neighborhoods with 
dense office and residential dwellings. Further, 
discussions with stakeholders and delivery 
drivers show the need for an adequate length 
of curb space for delivery drivers to quickly get 
in and out and move on to their next delivery 
location.
1A - Update Commercial Vehicle Loading Zone 
Standards 
Setting loading zone standards can help drivers 
better navigate traffic and pull in and out 
for delivery, which could reduce circling and 
emissions. Currently, the City’s loading zones 
are not standardized in terms of the number, 
position or length at the curb. Some are at 
the approach from an intersection and others 
are in the middle of the block. The City could 
study the location of existing loading zones 
and develop standards for their locations on a 
block (i.e., along the curb at the approach from 
the adjacent intersection, driveway, or alley). 
Given the growing demand for loading zones, 
the City should also set a standard for how 
many zones should be dedicated per block with 
adjacent business uses or multi-family residential 
buildings, such as one per block. To update 
these standards, the City could explore new 
evaluations in capital and corridor plan review 
and implementation, and may need to pursue 
additional funding to proactively update existing 
zones in the City to support this change.
1B - Develop a Zero-Emissions Commercial 
Vehicle Loading Zone Pilot 
Given the growing demands for package 
delivery, limited curb space to make those 
deliveries, and overarching City climate 
goals, SDOT could first pilot and study Zero-
Emissions Commercial Vehicle Loading Zones 

by allocating some curb space only for zero 
emission commercial delivery vehicles (including 
electric vehicles and e-cargo delivery bikes). A 
pilot would allow the City to conduct outreach 
with fleets to gauge interest and determine 
where zones should be located, test the market 
demand, and collect data to understand if zero 
emissions loading zones encourage freight 
companies and small businesses to convert their 
fleet to zero emission vehicles. 
A pilot makes sense because freight companies 
and businesses are just beginning to purchase 
and deploy electric vehicles and e-cargo bikes 
for delivery. There are barriers and challenges 
related to the sheer investment in a fleet 
conversion and the limited number of vehicles 
available on the market for purchase. Therefore, 
there may be a slow uptick in the number of 

The e-cargo bikes used in the 2021 pilot study are the 
types of equipment that would be permitted at zero 
emissions vehicle loading zones

[Photo: courtesy of Urban Freight Lab, University of Washington]
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vehicles that can use this space at least in the 
short-term. Due to this challenge, and because 
the goal of any curb management program is 
to effectively use the limited curb space (rather 
than be dedicated to a single use where it may 
sit empty), the City could pilot zero-emission 
commercial delivery loading zones in areas with 
dense office and residential space, where data 
observations showed frequent delivery activity 
(such as in South Lake Union). Pilots of this 
nature have been successful in other jurisdictions 
like Los Angeles, and demonstrate how 
curbspace mechanisms can positively encourage 
adoption of EVs for delivery.
Zero-emissions Commercial Vehicle Loading 
Zones Pilot - Implementation Steps: 
•	 Outreach: Conduct outreach to freight 

companies and businesses to provide 
education on zero-emissions loading zones 
and changes to the existing space regulated 
for Commercial Vehicle Loading Zones. 

•	 Pilot:
a.	As an initial pilot, meet with companies that 

are currently delivering with electric vehicles 
to learn the EV routes and consider the best 
opportunities for creating zero-emissions 
loading zones in those areas. 

b.	Another opportunity to pilot zero-emissions 
loading zones is to create them in the three 
“low-pollution neighborhoods” as called 
for in Mayor Bruce Harrell’s 2022 Climate 
Executive Order (EO). 

c.	Based on these learnings, pilot a geography 
with priority zero-emissions loading zones.

•	 Education and training: Reach out to delivery 
companies and small businesses to provide 
information and training on the newly created 
zero emission loading zones (i.e., Amazon, 
FedEx, and others, small businesses such as 
flower and pizza delivery using e-cargo bikes). 

•	 Enforcement: Establish enforcement practices 
for the newly created zones. An important 
element of this recommendation is that the 
spaces need to be enforced so they are reliably 

available for zero-emissions commercial 
delivery vehicles.

•	 Regulatory changes: Zero-emission commercial 
loading zones are not currently permitted 
in the City, as SDOT can only regulate for 
Commercial Vehicle Load Zones (CVLZ) as 
currently defined in the Seattle Municipal 
Code. CVLZ’s were established to provide, 
on busy streets, a designated parking space 
for service delivery vehicles to stop and 
unload. The existing loading zone fee is 
$250 annually and $125 after July 1. CVLZs 
and permits are regulated under the Seattle 
Municipal Code Title 11 Vehicles and Traffic. 
Any new regulation, such as establishment 
and enforcement of zero-emission commercial 
loading zones, would need to be defined in 
Title 11, which requires an act of Council. For a 
detailed review of the municipal code, please 
see Appendix B. For suggested regulatory 
changes, please see Appendix E. 

•	 Build Zero-emissions Loading Zones: Paint and 
sign curb for zero emission loading zones. 

•	 Performance monitoring: Monitor zero-
emission commercial loading zone use, and 
incrementally increase or decrease the number 
of zones over time as the need grows and 
changes. Key performance measures of the 
pilot could include: 
•	 More efficient delivery operations 
•	 Less traffic infractions (double parking, etc.) 
•	 Less instances of improper use by non-

permitted vehicles 
•	 Strong utilization rate of the Zero-emission 

Commercial Loading Zones 
Policy Step #2: Develop a Tiered 
Commercial Vehicle Loading Zone Permit 
Pricing Structure 
Currently, all commercial vehicles that wish to 
park in a commercial vehicle loading zone are 
required to purchase a commercial loading zone 
permit or pay by phone (or pay station). The 
current Commercial Vehicle Loading Zone permit 
fee, last updated in 2019, is $250 annually and 



21Study and Recommendations Report

SEATTLE ZERO EMISSION FREIGHT

SEATTLE ZERO EMISSION FREIGHT

$125 after July 1. Companies that operate a fleet 
of ten or more commercial vehicles are eligible 
to purchase one transferable permit for every 
five commercial vehicles in their fleet with non-
transferable permits. 
There is likely room to increase the existing 
permit fee for commercial loading, as $250 is 
quite low compared to the value of being able 
to assess curb space. The permit provides a 
one-size fits all approach when usage across the 
City and across time of day varies tremendously. 
Strictly comparing the permit fee to hourly 
parking rates shows the opportunity for a fee 
increase. For example, the current hourly rate to 
park in South Lake Union during the afternoon is 
$1.25 for 30 minutes. Assuming a delivery vehicle 
makes eight stops over an eight hour day that 
equals $2,500 in parking costs over the course 
of the year (assuming 50 weeks). Further, other 
west coast cities have higher commercial loading 
zone permit fees. San Francisco’s commercial 
loading permit fee is $2,210/annually and 
Portland’s fee is $690/annually. 
Walker recommends the City increase the annual 
commercial loading permit fee and base the 
price on the engine composition/emissions/
fuel type, with diesel powered vehicles paying 
the highest fees and zero-emissions vehicles 
paying the lowest fees. Revenue from these 
fee increases could be used to help implement 
recommendations in this report and other 
zero emission freight initiatives. To encourage 
the adoption of e-cargo bikes for delivery, the 
City could consider waiving the fee for these 
vehicles as program costs allow, but still permit 
e-bikes actively loading or delivering to park in 
paid parking areas and all other loading zones. 
Once the new fees are determined, the City 
must update Seattle Municipal Code 11.23.030 
Commercial loading permit — requirements. For 
detailed suggested regulatory changes, please 
see Appendix E. 

Suggested rate levels for the updated annual 
commercial loading permit fee are outlined 
below, with diesel and gas powered vehicles 
paying the highest rates: 
•	 Level 1: E-cargo delivery bicycles (To encourage 

the adoption of e-cargo bikes for delivery, the 
City could waive the fee for these vehicles and 
permit e-bikes actively loading or delivering 
to park in paid parking areas and load/unload 
and commercial/truck zones 

•	 Level 2: Zero emission vehicles 
•	 Level 5: Gas - Diesel powered vehicles 
2A -Permitting E-Cargo Delivery Bicycles 
If the City creates Zero-emissions Commercial 
Delivery Loading Zones that allow e-cargo 
delivery bikes, bikes will need a permit to park 
(even if it is a no cost permit). Currently, the 
City does not have a process for permitting 
e-cargodelivery bikes. Recommendations for 
developing an e-cargo bike permit are included 
in Recommendation #2 on page 24.

Commercial Vehicle Tiered Permit Structure - 
Implementation Steps: 
•	 Develop Fee Structure: Develop a new 

commercial loading permit fee structure based 
on vehicle type and emissions. Work to move 
the payment process to a pay by use approach, 
where the permit provides eligibility and 
payment is separate and determined by area / 
time of day. 

•	 Regulatory changes: Once the new fee and 
rates are determined, update SMC 11.23.030 
Commercial loading permit — requirements. 

•	 E-cargo bike permit and fee: See page 28 for 
recommendations to develop the e-cargo bike 
permit and program. 

•	 Outreach: Conduct outreach to freight 
companies, e-cargo bike manufacturers, 
and businesses to provide education on 
commercial loading permit fees. 

•	 Enforcement: Establish enforcement practices 
to address zone eligibility and payment 
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•	 Performance monitoring: Monitor permit 
uptake and track vehicle type and changes 
over time to determine any change in zero-
emission vehicles. Key performance measures 
of the pilot include: 
•	 Number of permits sold by vehicle type/

permit level 
•	 Changes in sales of e-cargo bike, zero-

emissions, and plug-in electric hybrid vehicle 
permits 

•	 Citations issued for lack of permit 
•	 Annual revenue 
•	 Internal administrative costs 
•	 Estimated emission reductions based 

on number of electric delivery vehicles 
permitted

2B -Long-Term Strategy: Optimize Curb Access 
With Pay-Per-Use 
Given the increasing need for reliable access 
to Commercial Vehicle Loading Zones at the 
curb, over time, as technology and the industry 
evolve, the City may want to move from an 
annual commercial loading permit program to 
a program where delivery drivers pay per use 
each time they park at the curb, or a hybrid of a 
permit/pay-per-use system.
The benefits of moving to a pay-per-use 
program are that the City could charge different 
rates for vehicle types (i.e., zero-emissions 
vehicles pay lower rates than gas fueled vehicles) 
and price the curb by location and time of day/
day of week. This could encourage deliveries at 
off-peak times when there is less demand for 
curb space. This strategy could also reduce traffic 
congestion and potentially encourage more 
efficiencies for the freight industry to consolidate 
deliveries. Further, an ongoing more reliable 
revenue source would support the increasing 
resources necessary to manage the curb. 

2The Curb Data Specification is a way for cities to digitally represent curb regulations. It is a set of APIs (Application 
Programming Interfaces) to communicate curb regulations (e.g. commercial loading zone spaces) and curb activity (e.g. if those 
spaces are open or occupied). For more information please visit the Open Mobility Foundation at openmobilityfoundation.org

To implement a pay-per-use program, the City 
would need to upgrade its technology to use 
a camera, in-dash, or other Bluetooth based 
system connected to the vehicle license plate 
and the curb location GPS. Delivery drivers who 
make multiple stops per day are unlikely to 
pay a meter or use an app for each stop (some 
drivers are prohibited from using their phones 
during their shifts). Freight companies could 
be invoiced monthly based on vehicle use at 
commercial vehicle loading zones. Citations 
could also be automated and mailed for vehicles 
that are illegally parked in commercial and zero-
emissions loading zones (this would require state 
legislative change). 
The City is already working to digitize its curbs 
to the Curb Data Specification (CDS)2, and in 
the coming years CDS would be a useful tool to 
communicate with freight companies for delivery 
and even to collect curb access fees. 

Seattle currently manages some commercial loading 
zones to allow both annual permits or pay-per-use

[Photo: courtesy of SDOT via Flickr]



23Study and Recommendations Report

SEATTLE ZERO EMISSION FREIGHT

SEATTLE ZERO EMISSION FREIGHT

The strategy for moving to the pay-per-use 
system is an incremental one, as the City 
would need to determine the technology type 
and administrative resources necessary for 
implementation and the ongoing program 
support. The City would also need to approve 
and provide more resources for a license 
plate enforcement program. Further, the State 
of Washington would need to approve the 
authority of the City to issue citations by mail.
Policy Step #3: Enhance Enforcement 
Practices 
Enforcement is important for the success 
of any zero-emissions loading zone or curb 
management strategy. When formulating 
a policy, it is important to understand the 
limitations of enforcement. Staffing levels, 
enforcement times, and possible coverage 
areas should be evaluated as well as the desired 
compliance. These factors can be increased, if 
merited, but there is an associated cost related 
to increased enforcement.
Both before and after the new zero-emissions 
commercial loading zones are implemented, 
the City could run an education and awareness 
campaign to help inform drivers, businesses, and 
freight companies about the new regulations. 
Methods could include signs, website 
information, news broadcasts, direct mail, email, 
flyering, and meetings with drivers, businesses, 
and freight companies. 
At a suitable time after new regulations have 
taken place and education campaigns have been 
launched, the City should begin more thorough 
parking enforcement as able. 
One successful method of enforcement is the 
use of License Plate Recognition (LPR) systems 
that could track vehicle permits and duration of 
stay. This would allow additional enforcement 
patrols to monitor for time limit infractions. 
Additional enforcement methods include 
targeted enforcement in which enforcement is 
largely conducted during known busy periods 
in the highest-congestion areas. This can help 

alleviate illegal parking that is most common 
during peak times. Graduated fines are another 
strategy that typically provide a non-fee warning 
notice to first-timeoffenders, and then institute 
paid tickets that increase for later offenses. Rates 
should be set to a level that changes behavior. 
An additional benefit of increased enforcement 
is the positive effect on pedestrian and cyclist 
safety to support Seattle’s Vision Zero strategies, 
especially if enforcement officers are monitoring 
Commercial Vehicle Loading Zones and issue 
more citations for vehicles illegally parked (for 
example double parked). 
Currently, enforcement is conducted by the 
Seattle Police Department. SDOT’s goal is to 
collaborate with other City departments on the 
most effective enforcement strategy. 
Enhanced Enforcement Practices - 
Implementation Steps for SDOT: 
•	 Internal engagement: Initial coordination with 

other agencies including the Seattle Police 
Department (SPD) to discuss the new program 
and coordinate on enforcement practices. 

•	 External education and outreach: Develop 
and conduct an education and awareness 
campaign to inform drivers, businesses, and 
freight companies about the new regulations. 

•	 Performance monitoring: Monitor enforcement 
data to refine target areas and track citations. 
Key performance measures include: 
•	 Number of citations issued for parking in a 

zero-emissions commercial loading zone 
•	 Number of citations issued for illegal use of a 

commercial vehicle loading zone 
•	 Areas where there are the most infractions 
•	 Number of drivers and companies who are 

issued more than one citation, based on 
available data 

•	 Time of day/week with the most infractions 
•	 Costs associated with enhanced enforcement 
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Figure 6 Zero Emissions Freight Recommendations #2
Recommendation #2: 
E-Cargo Bike Supportive Infrastructure and Pilot Program 

Supportive Policy Changes Implementation Steps Potential Tailpipe Emissions 
Reductions by 20303

Policy Step #1: Launch Standing 
E-Cargo Bike Pilot Program 

•	 Develop permitting and 
regulations for e-cargo bikes 

•	 Implement new curb space 
allowance for commercial e-cargo 
bike loading and parking 

•	 Implement code changes in SMC 
•	 Provide subsidies and incentives 

(as able) 
•	 Launch paired with robust 

community engagement 

•	 30 million pounds of CO2 avoided 
•	 VMT reduced by 180,000 mile

Policy Step #2: “Next Frontier Model” 
Launch Zero Emission Neighborhood 

Delivery Hubs 

•	 Conduct outreach to businesses to 
identify prime areas for off-street 
hubs 

•	 Consultant procurement process 
for hubs management 

•	 Develop delivery hubs to provide 
off-street space for last mile 
delivery operation

•	 20 million pounds of CO2 avoided 
•	 VMT reduced by 365,000 mile

Policy Step #3: Support an E-Cargo 
Bike Lending Library Pilot Program 

•	 Consultant procurement process 
for equipment and management 

•	 Select pilot areas through business 
engagement strategies to confirm 
interest 

•	 Provide incentives to bring down 
cost of purchasing an e-cargo bike 

•	 Monitor and expand lending 
libraries 

•	 10 million pounds of CO2 avoided 
•	 VMT reduced by 545,000 miles 

Recommendation #2: E-Cargo Bike Supportive Infrastructure and Pilot Program 
Figure 6 provides an overview of recommendation #2, with a description and the estimated emissions 
reductions.

3Emission reductions are projections based on estimates and assumptions including the following for Recommendation #1: 
Incentivize Fleet Electrification and Priority Space for Zero Emissions Vehicles and the Estimated Tailpipe Emissions Reductions: 
•	 The study assumes that of the total freight VMT, there could be a potential VMT reduction of between 10% and 30% 

depending on the policy recommendation and based on study data collection and information from Cycle Freight Study, 
Transport for London, March 2018. 

•	 City of Seattle total vehicle miles traveled and estimated percent of freight vehicle miles traveled from City of Seattle - Zero 
Emission Area Data Collection prepared for C40 Cities Climate Leadership Group & City of Seattle, September 7, 2022. 

•	 Carbon emissions per mile for trucks from The Green Freight Handbook, Environmental Defense Fund. 
•	 Difference in tailpipe emissions of electric trucks compared to internal combustion engine vehicles from the American 

Transportation Research Institute, Understanding the CO2 Impacts of ZEVs based on the Greenhouse Gasses, Regulated 
Emissions, and Energy use in Technologies (GREET) model from the Department of Energy’s Argonne National Laboratory, 
May 2022.
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Data collection findings show that many 
deliveries are small and medium sized packages 
and small envelopes, which are suited for 
e-cargo bike delivery. Peer city interviews and 
research on e-cargo bike programs and pilots 
across the country and in Canada, such as 
small business bike libraries and delivery hubs, 
show that with City support, these programs 
can be successful. Findings from stakeholder 
interviews show that there is a market for 
e-cargo bike deliveries in Seattle, especially if 
the City facilitated a lending library style e-cargo 
bike program, making resources accessible to 
businesses on a trial basis. 
There is untapped potential across a range of 
businesses that would love to switch to electric 
delivery. They see promise in e-delivery being 
more cost effective, time efficient, and better 
for staff morale, but the upfront costs of EVs is 
a barrier. The City could further support e-cargo 
bike programs with subsidies, outreach, permits, 
logistics help, marketing, facilitation, guidance, 
legal support, and other efforts to support 
building partnerships. 
Barriers and Challenges Related to E-Cargo Bike 
Delivery 
There are several barriers and challenges to 
deploying an e-cargo delivery bicycle program 
and encouraging freight companies and 
businesses to use e-cargo bikes for delivery. 
•	 Investment and storage. Upfront costs of 

e-cargo bikes, charging infrastructure, and 
storage can be a barrier for some businesses. 

•	 Coverage and density. E-cargo bikes seem to 
be best suited for local trips in dense areas, 
delivering several pizzas to the same block 
or flowers to nearby businesses/residences. 
These denser neighborhoods present the best 
opportunities for business-to-business e-cargo 
bike delivery.

•	 Geography. Hills and terrain may be a limiting 
factor for e-cargo bike delivery. However, we 
heard that this can be overcome with the right 
drivers, route planning, and training programs. 

•	 Large fleet partnerships. Companies are 
reluctant to consolidate their products at 
micro hubs or on delivery vehicles with other 
companies (due to security, insurance, data 
privacy, and logistics). For example, it is likely 
unrealistic to have a shared UPS/FedEx/DHL 
hub. 
•	 One pilot in London is solving this challenge 

by having businesses direct their deliveries 
to a micro hub as the final destination. At 
that point, the UPS/FedEx/DHL, etc. journey 
is complete, and the e-cargo bike operator 
delivers to the final leg. 

•	 Types of goods being delivered. Some 
deliveries may be challenging to deliver in an 
e-cargo bike such as bulky items. 

•	 Enforcement costs. Enforcing zero-emissions 
loading zones specifically assigned to only 
zero-emissions vehicles such as e-cargo 
bicycles can be costly, especially if only using 
staff. 

•	 Unused curb space. Due to a lack of 
commercial delivery electric vehicles on the 
road today, regulating curb space for the 
exclusive use of zero-emissions vehicles could 
lead to the underutilization of these spaces. 

Opportunities with E-Cargo Bike Delivery 
The industry and City have several available 
policy levers that can encourage and support the 
uptake of e-cargo bikes for delivery. 
•	 Private sector sustainability goals. There 

is untapped potential across a range of 
businesses that would love to switch to electric 
delivery. They see promise in electric being 
more cost effective, time efficient, and better 
for staff morale as well as to lower emissions, 
but the upfront costs of electric fleets are a 
barrier. 

•	 City policy levers. Pricing, permits, and 
other local government policies incentivize 
companies to electrify their fleets including 
zero-emissions commercial loading zones, 
commercial vehicle permit pricing, and 
eventually curb access fees for all users. These 
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policies will also signal to the market that the 
City is taking a new direction on climate policy 
and delivery fleets. 

•	 Time is money. E-cargo bikes can better 
navigate traffic and parking than trucks. Given 
that efficiency and time are the most important 
factors for delivery, quantification of the 
benefits of e-cargo bicycles for delivery can 
educate and encourage the private sector to 
use these vehicles. 

•	 Vehicle availability. There is a wide range 
of e-cargo bike types available in the 
marketplace. 

•	 Underutilized off-street parking for storage. 
There is a sufficient amount of underutilized 
off-street parking available to serve as 
potential mini hubs for package storage and 
bike parking. 

The potential of e-cargo bicycle delivery was demonstrated in New York City in 2020 when one Whole Foods Market 
ramped up grocery delivery in the early months of the Covid-19 pandemic - three years later grocery delivery remains 
significantly more popular than before the pandemic and Whole Foods continues to use e-cargo bikes for delivery

[Photo: courtesy of The New York Times]

•	 Operators are ready. Some operators are ready 
and willing to lead an e-cargo bike library 
program for small businesses. 

•	 Enhance safety and support vision zero. 
E-cargo delivery bikes can enhance pedestrian 
and cyclist safety in support of the City’s Vision 
Zero Program. 

•	 Learnings from other cities. Several peer cities 
have implemented e-cargo bike pilots and 
provided learnings for a Seattle pilot/program. 

•	 Community Partnership. Small businesses and 
nonprofits in Seattle are interested and willing 
to work with SDOT to champion zero emission 
freight in support of climate, equity and 
safety goals, including some that already have 
existing e-cargo bike programs. 
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Policy Steps and Administrative Considerations 
The following are steps the City can take to 
support e-cargo bike delivery: 
•	 Launch Seattle Commercial E-Cargo Bike 

Program: Support fleet conversion to e-cargo 
bikes by developing a permitting system and 
providing the necessary infrastructure such as 
bike lanes, allowance in more curb regulated 
spaces, zero-emissions loading zones, and 
neighborhood delivery hubs. 

•	 Facilitate the development of neighborhood 
delivery hubs. 

•	 Pilot an e-cargo bike lending library. 
Figure 7 shows three steps to launching the 
Seattle E-cargo bike program. Each of these 
proposed pilot ideas can build upon each other, 
but do not need to be implemented in a specific 
order. The goal is to demonstrate increasing 
community support for these delivery services 
when considering each option and the City 
should remain flexible as opportunities and 
partnerships arise . The City will coordinate 
routine check-ins with pilot participants and 
community partners to incorporate feedback and 
lessons learned into the pilot as it advances and 
expands project work.

Step 1: Staff and launch a Seattle Commercial 
E-cargo Bike Program, encouraging businesses 
who can operate independently to bring 
resources to Seattle. This would include a 
new permit and curb space use allowance for 
commercial cargo bikes and exploration of 
community partnerships. 
Step 2: “Next Frontier Model” - Establish zero 
emission neighborhood delivery hubs by 
procuring a consultant to partner with off-street 
parking operators where businesses, along 
with small and large carriers, can benefit from 
locations far from warehouses for centralized 
loading space. 
Step 3: To further assist the small/medium 
business community, procure a consultant to 
launch a public e-cargo bike lending library at 
neighborhood delivery hubs, allowing businesses 
and the public to test e-cargo bikes on a trial 
basis before purchasing. 

Figure 7 Seattle E-Cargo Bike Pilot Program Steps
Step 1 Step 2 Step 3

Launch Seattle E-Cargo Bike 
Program and Begin Permit System

Introduce neighborhood delivery 
hubs

Pilot small/medium size business 
e-cargo bike lending library

Begin outreach and engagement in 2023 to inform Steps 2 and 3

Outreach and Engagement 
A critical part of all steps will be outreach and 
engagement with fleets, businesses, and other 
stakeholders. The City should begin outreach as 
part of Step 1, to inform each step of rollout and 
garner community support. Because creating 
neighborhood delivery hubs and piloting an 
e-cargo bike lending library will likely take a 
long lead time, early input from businesses will 
allow the City to evaluate suitable next steps in 
advance. 

•	 The City should identify neighborhoods and 
businesses that would like to participate 
in the pilot and socialize the project goals 
and prioritize outreach with businesses in 
disadvantaged neighborhoods. 

•	 Outreach methods should include: 
•	 Partnering with local business improvement 

areas, bicycle organizations such as Cascade 
Bicycle Club, and/or e-bike manufacturers. 

•	 Visiting businesses directly to make it easier 
for them to provide input. 
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•	 Visiting businesses with a bike will allow the 
City to market e-cargo bike delivery and 
benefits, and allow the businesses to see and 
test the bikes. 

•	 Gauge interest and learn which companies 
will participate to inform launching delivery 
hubs and a small business lending library 
pilot. 

•	 Gain input from large fleets/businesses in 
a partnership or provide support to small 
businesses to purchase or use e-cargo bikes 

Industries Best Positioned to Benefit 
E-cargo bikes offer an alternative for 
e-commerce and last mile deliveries that 
decrease emissions and congestion and offer 
a streamlined delivery process for last mile 
deliveries. Switching viable deliveries to e-cargo 
bikes has shown promise for pilot projects and 
cities that have provided support to companies 
and stakeholders have seen the most success. 
Currently, the industries/companies best 
positioned to benefit are small businesses 
that have a delivery element, such as flower 
shops, bakeries, restaurants, etc., and who are 
located in a dense area to generate enough 
local demand for short delivery trips. These 
businesses usually operate a small fleet of 
personal vehicles, and demonstrate the largest 
opportunity for full electric transitions. Large 
freight companies could also benefit from using 
e-cargo bikes for last mile delivery with micro 
hubs for packages because e-cargo bikes are 
easier to navigate in traffic and find parking, as 
long as efficiency stays constant or improves for 
their business model. For large freight partners, 
the sustainability benefits often still need to be 
paired with operational benefits to incentivize 
fleet transitions. Further, if the City does increase 
commercial vehicle loading permit fees and 
develop a tiered system based on emissions, 
using e-cargo bikes for delivery could lower 
overall costs. 
While e-cargo bike delivery is growing, it is 
challenging to determine the potential uptake. 

A pilot program would speak to public interest 
in Seattle and what changes at the City level are 
needed to support companies in this transition. If 
the City supported and helped market a pilot, it 
would signal to the private sector that this is the 
new direction, which could encourage uptake. 
Policy Step #1: Launch an E-Cargo Bike Pilot 
Program and Introduce Permit System 
There is a suite of initial steps that the City 
can take to facilitate e-cargo bike deliveries 
by companies who can operate these services 
independently. Several companies already own 
private fleets of e-cargo bikes and would be able 
to operate in Seattle if supportive City structures 
are in place. This model requires basic support 
from SDOT regarding permitting, regulations, 
and infrastructure to enable e-cargo bikes to 
legally operate in the city. Participants would 
likely be required to front the cost of equipment, 
charging, and delivery coordination. 
Permitting E-Cargo Delivery Bicycles 
If the City creates Zero-emissions Commercial 
Delivery Loading Zones, e-cargo delivery bikes 
would need a permit or eligibility to park 
(even if it is a no cost permit). Currently, the 
City does not have a process for permitting 
e-cargodelivery bikes. The City could issue an ID 
Card, which the driver could affix to themselves 
and their bike, similar to NYCDOT. 
There are multiple types and sizes of e-cargo 
bikes, the City should determine vehicle 
standards in alignment with standards in other 
cities as well as in coordination with the e-cargo 
bike industry to create consistency and facilitate 
quicker adoption. 
SDOT and Participant Roles and Responsibilities 
To support companies as they convert their fleets 
to e-cargo bikes, the City should provide the 
following supportive measures and participants 
should undertake the following responsibilities 
as outlines in the table on the following page.
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SDOT Responsibility Participant Responsibility
•	 Develop an education and awareness campaign on the program. Conduct 

outreach to businesses that can utilize the offering for delivery services website 
created to facilitate program and education), partner with organizations that 
can serve as “ambassadors” to identify, meet with, and sign up companies

Attend meetings, sign up

•	 Identify SDOT administrative needs to support the program, ideally at least 
one full-time staff member 
•	 Identify the responsible department 
•	 Determine budget and resources available for the program

Respond to City inquiry and 
share data - As part of the 
permitting process, there will be 
a fleet roster. If the City provides 
any support or subsidy, it can 
request data sharing on origin 
and destinations or other trip 
factors for evaluation.

•	 Develop permit and eligibility system. Determine if participants who wish 
to operate an e-cargo fleet will pay a fee, such as an annual operations fee 
in place of a typical Commercial Vehicle Loading Zone permit to operate 
in Seattle, and if the fee will be tiered depending on the size of the fleet. 
If implementing a fee, it should be lower than the costs that are currently 
associated with operating larger commercial vehicles in Seattle, providing an 
incentive for larger companies to consider switching to e-cargo bikes 

•	 Determine permit type such as an identification card 
•	 Develop process for e-cargo bike drivers to obtain permit (including 

application and payment process) 
•	 Establish internal tracking practices to track permits sold

Permitted under SDOT program 
and 
pay any associated fees

Code changes. New code/allowance to establish e-cargo bikes as a vehicle type 
in SMC and allow e-cargo bikes to load/unload on and at the curb including in 
paid parking areas, load/unload, commercial/truck zones

Adhere to new regulations 

Determine areas where e-cargo bikes are permitted to load and unload (all 
commercial delivery vehicle loading zones, paid parking and zero-emissions 
loading zones) and the need for designated e-cargo bike corrals. City will 
provide clear guidance on where e-cargo
bikes can/cannot travel.

Load and unload in marked 
areas

Provide access to bike parking and storage, and potentially on-street space for 
larger style cargo bikes

•	 Private drivers, trained and 
insured by company 

•	 Delivery logistics planning
Provide subsidies and incentives, and prioritize businesses in disadvantaged or 
low-income areas

Respond to City inquiries

Determine a robust enforcement strategy so that e-cargo delivery bikes have 
reliable access to zero-emissions loading zones
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Policy Step #2: “Next Frontier Model” Zero 
Emissions Neighborhood Delivery Hubs 
Once the required supportive city structures are 
in place, the City can expand to offer additional 
support to companies that want to increase 
delivery presence in communities located 
further away from warehouses, where secondary 
locations for loading e-cargo bikes, charging, 
and storing equipment may be warranted. This 
approach is commonly known as the delivery 
hub model, providing off-street space for last 
mile delivery operators to pick up goods and 
then deliver within a designated area. This 
model has shown success from past work with 
the University of Washington Urban Freight Lab 
Belltown Neighborhood Delivery Hub Pilot and 
in the peer city Montreal Colibri Project. It can be 
even more useful if a network of hubs is built at 
key delivery points throughout the city. 
Based on input from business outreach, 
SDOT would better understand the need for 
neighborhood delivery hubs and if/how they 
could increase efficiency, and where they 
should be located and how to best support 
their development, basing locations on delivery 
hotspots and working with freight partners 
to locate resources along delivery routes. By 
working directly with freight partners that are 
interested in using these delivery hub locations, 
Seattle can structure the hubs to fit the greatest 
number of partners while still maintaining 
efficiency and sustainability goals. One barrier to 
address is the general hesitancy to coordinate 
with other fleets at a single delivery hub due 
to privacy and sensitive proprietary logistics 
concerns. Open communication with businesses 
will allow the City to address concerns and build 
in protections for participants. 
Through initial outreach SDOT can learn the 
right management approach to neighborhood 
delivery hubs. Some models, such as the 
Collaborative Urban Logistics and Transport 
program in Antwerp, Belgium, work because the 
delivery is made to the neighborhood delivery 
hub and from there an e-cargo bike performs the 

last mile delivery to the retailer. Other models, 
where a city has owned and managed the real 
estate themselves, such as in Vancouver, have 
not been as successful because the operation 
and management of real estate is outside of the 
typical experience of City employees. This pilot 
model would require SDOT to hire a consultant 
for management of the delivery hubs. The SDOT 
project manager would work closely with this 
partner to manage ongoing operations. 
For SDOT, there is a prime opportunity to 
partner with off-street parking lots and utilize 
space that is largely unoccupied by personal 
vehicles due to ongoing and post-pandemic 
trends. By partnering with a consultant and off-
street parking operators, SDOT would provide 
a payment to rent the space and the parking 
lot would ensure the space is clear for program 
participants. The consultant/vendor would 
manage day to day operations and coordinate 
with SDOT program staff. Participants would 
then pay into the program to operate delivery 
services out of the designated space. 
Based on the study’s commercial activity data 
findings, these hubs would be first piloted in 
mixed use areas, with high presence of both 
commercial activity and residential e-commerce 
deliveries. Example mixed-use, high-density 
neighborhoods include but are not limited to 
South Lake Union, Capitol Hill, and Ballard.

The Neighborhood Delivery Hub in Seattle’s Belltown 
neighborhood provides a central location for last-mile 
delivery logistics, including storage and fleets-for-hire

[Photo: courtesy of Urban Freight Lab, University of Washington]
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SDOT Responsibility Participant Responsibility
Procurement process to onboard consultant to manage operations and 
partnership with off-street parking lot operator, who will maintain a parking 
area for e-cargo bikes and hub storage. SDOT pays to rent and lease the space

Provide private bike fleet 

Bike parking and hub storage provided to participants off-street at a cost Private drivers, trained and 
insured by company

Seattle City Light provides power and charging infrastructure (TBD) if identified 
as a need by participants

Delivery logistics planning, 
charging needs covered at private 
warehouse or coordinated with 
City staff to provide chargers

Hubs located in areas with expressed interest (after engagement), where 
existing participants can benefit (mixed-use, high-density areas), and in priority 
disadvantaged areas

Permitted under SDOT program 
and pays any associated fees with 
using the space

Outreach to businesses that would be interested in using the space; could also 
be available to small-medium businesses that already own cargo bikes, partner 
with community organizations to promote offering

Data reporting on usage supplied 
to SDOT and participation in 
regular surveys to determine 
necessary changes to the hub 
structures

Companies have been piloting electric bike deliveries in 
cities including New York City, Boston, and Montreal

[Photo: courtesy of Amazon]

Policy Step #3: Support an e-cargo bike 
library hub pilot 
To ensure that the city is supporting their 
small-medium business community, there is an 
opportunity to provide e-cargo bikes for the 
public to use on a pay-per-use basis. E-cargo 
bikes are expensive and often cost-prohibitive 
for small-medium businesses that need to make 
local deliveries. However, these customers often 
only operate a small fleet of personal vehicles 
for delivery, making them prime candidates for 
e-cargo bike transitions. 
Lending libraries have been piloted in parts of 
Canada and Europe including Vancouver and 
Glasgow, where users can rent an e-cargo bike to 
make deliveries, either for personal or business 
purposes. The purpose of these pilots is to allow 
users to test out new, zero-emission delivery 
vehicles, e-cargo bikes in this case, to see if they 
can fit existing operations before committing 
to a purchase. The pilot project would make 
this technology accessible and approachable to 
a new audience, while giving them the time to 
decide how the model will work for their unique 
use case. 

This approach would require SDOT to complete 
a competitive process to select a partner 
to operate the lending library at existing 
neighborhood hubs. Viable project partners that 
offer this service have already been identified 
through our outreach process (see Appendix A). 
Once selected, the partner will manage all day-
to-day logistics of the e-cargo bike fleet for rent 
and communicate with participants. 
It is likely there will need to be some form of 
a subsidy, at least initially to begin the pilot 
program. The idea is to start small and ramp up, 
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with no initial labor (driver) costs, as businesses 
would provide their own labor for delivery. Initial 
pilot estimates for one neighborhood could be 
several hundred thousand dollars, depending 
on the number of bikes, real estate costs, and 
subsidies. The City of Boston received a $493,000 
grant from the Massachusetts Clean Energy 
Center to pilot an e-cargo bike delivery program 
called “Boston Delivers” in one neighborhood, 
including labor costs for drivers (the pilot 
proposed for Seattle would not include labor 
costs). Boston selected a private operator to 
manage this program. 
Leading up to the pilot, SDOT will have 
completed extensive community outreach during 
each step of program expansion to identify 
neighborhoods and businesses that would like 
to participate in the pilot and to socialize the 
project goals. Participants can sign up to rent an 
e-cargo bike (or multiple bikes) for a period of 
time to complete local deliveries. Participants can 

either rent on a per use basis or reserve bikes for 
a longer period, such as over a month. 
This pilot will be most successful if paired with 
an e-bike incentive/subsidy from the City. If an 
incentive is available to bring down the cost of 
purchasing an e-cargo bike, it is likely that more 
businesses will be able to purchase their own 
e-cargo bike for ongoing delivery needs after 
testing out a bike at the lending libraries. 
The pilot could also permit businesses to test out 
a bike for a short period, and ultimately use the 
incentive to purchase on their own if they deem 
it applicable to their business operations. The 
lending libraries would be open to the public, 
allowing both businesses and any Seattle citizen 
that is interested in trying out a bike to do so 
(for example, citizens use the lending libraries in 
Europe to transport goods around town). SDOT 
and participant roles and responsibilities are 
detailed below.

SDOT Responsibility Participant Responsibility
•	 Determine administrative needs to manage the program, ideally at 

least one full-time staff member 
•	 Identify costs to city 
•	 Identify grant opportunitie

N/A

Partnership with off-street parking lots Driver and goods for delivery 

•	 Competitive process or direct select (TBD) to select partner that will 
provide: e-cargo bikes, hub management, and delivery logistics 

•	 Hold a stakeholder event with potential private sector operators. 
Present the vision for the program and gauge interest to market the 
selection process

N/A

•	 Select pilot area(s) with operator, based on data analysis and 
building on existing contract with off-street parking lot operators to 
provide space and storage

•	 Start in a small pilot area and expand with continued lessons 
learned and outreach

•	 Pay fee to use the bikes on a rental basis 
•	 Provide learnings and experience back to 

SDOT (surveys, delivery data, etc.)

•	 E-bike incentive to bring down cost of purchase for businesses •	 Businesses are encouraged to share 
their experiences using e-cargo bikes for 
delivery on websites and social media

•	 Education and outreach campaign to local neighborhoods to 
confirm participation in the program. Speakers should include local 
leaders, existing businesses that use e-cargo bikes for delivery, and 
e-cargo bike manufacturers. The event should have an e-cargo bike 
available for testing.

•	 Attend events and collaborate with the 
City as able
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As the City pilots each of the program steps, 
it should collect data, monitor, and make pilot 
adjustments, as necessary. Performance metrics 
include: 
•	 Size and weight of delivered goods per 

kilogram of carbon emitted 
•	 Time requirements of delivery 
•	 Miles traveled for e-cargo bike deliveries 
•	 Cost of delivery and marginal per-package cost 
•	 Amortized capital costs 
•	 Labor and Maintenance 
•	 Fleet storage costs 
•	 Insurance and loss claims 
•	 Delivery operator satisfaction 
•	 Customer satisfaction 
•	 Transportation safety and Vision Zero 
•	 Air pollution 
•	 Street congestion, noise, and visual impacts 

Identify signs of success including: 
•	 Number of program participants 
•	 Total emission reductions based on vehicle and 

miles driven 
•	 More efficient delivery operations 
•	 Better cost per parcel return on investment 
•	 Staff morale and retention 
•	 Continued, voluntary use of e-cargo bikes by 

the freight companies and businesses 
•	 Other companies choose to self-adopt e-cargo 

bikes after examples of success or participating 
in the lending library 

•	 Subsidies supplied to businesses in low-income 
or disadvantaged communities 

SECTION 4: PERFORMANCE METRICS, 
MONITORING, AND EVALUATION

SECTION 5: COSTS, FUNDING, AND 
GRANT OPPORTUNITIES
Detailed cost estimates were not developed 
within the scope of the study, however costs for 
these programs and pilots can range from lower-
cost changes that are implementable sooner, 
such as code changes and new regulations/
signs, to ongoing programmatic needs such as 
staffing, external engagement, data collection, 
and subsidies that require more resources. As 
a next step, the City should estimate costs to 
determine resources and needs and a funding 
plan to secure resources. Currently there are no 
funds allocated in the City’s budget to administer 
and implement these changes or pilots. There 
are grant opportunities at the state and federal 
levels that could provide startup resources. 
However applying for grant funding takes time 
and could delay implementation. 

Potential grant opportunities include, but are not 
limited to: 
•	 Washington State Clean Energy Fund 

•	 The Research, Development, and 
Demonstration Program, which funded $8.5 
million in projects and research in 2002. 

•	 Bipartisan Infrastructure Law 
•	 United States Depts. of Energy, Environment, 

and Transportation continue to release grant 
opportunities as part of the federal Bipartisan 
Infrastructure Law. 

•	 Other Grants 
•	 Grants from organizations such as C40.
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SECTION 6: KEY CONCLUSIONS
Taken together, the strategies presented in 
this study to create zero emission commercial 
delivery zones and support e-cargo bike delivery 
have great potential to help achieve Seattle’s 
ambitious Transportation Electrification Blueprint 
“30 by 30” goal, as well as support the 2022 
Climate Executive Order (EO) and the City’s 
commitment to Vision Zero. Our investigation 
phase found there is an appetite from local 
businesses and large freight companies to 
electrify their fleets with electric vehicles 
and e-cargo bikes. Commercial delivery data 
collection shows that many of the packages 
delivered today in trucks could be handled by 
e-cargo bikes. Peer city research and interviews 
provide learnings for how to best implement 
these recommendations in the City of Seattle. 
The recommendations in this Study provide 
an incremental process, starting with lower-
cost changes that can be implemented sooner, 
such as permitting, to more expensive and 
impactful pilots. All will be guided by input from 
stakeholders and data collected from ongoing 
monitoring, 
While we have attempted to quantify the climate 
benefits from these recommendations and 
estimate an annual CO2 reduction of between 10 
and 30 million pounds, we also recognize that 
to fully accomplish reducing delivery emissions 
by 30% in the next seven years, it will require 
major moves beyond these recommendations. 
This includes long-term policies recommended 
in this document such as commercial delivery 
curb access fees and other demand-based 
management tools.

The recommendations in this report provide 
strategic and innovative concepts for SDOT 
to consider implementing in support of their 
zero emission freight goals. Through continued 
community outreach, business engagement, 
strategic policy design, and administrative focus, 
these strategies and pilots can inspire change 
and create opportunities for partnerships to 
achieve significant emission reductions. 

An example electric cargo bike used in Seattle’s 2021 pilot 
study by the University of Washington

[Photo: courtesy of UW Urban Freight Lab]
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