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October 29, 2019

Celine Acord

Current Planning & Subdivisions Manager
City of Boise

150 N. Capitol Blvd.

Boise, ID 83702

RE: 1909 & 2001 W Boise Avenue | Boise, ID
Rezone Application | PN Cup

Dear Ms. Acord, Planning and Zoning Commission, and City Council Members,

We are pleased to submit the enclosed Rezone with Development Agreement and Conditional Use
Permit applications to develop multi-family residential housing to serve students attending Boise
State University. As shown on the enclosed Exhibit 1, the 3.94-acre property is located on the South
side of W. Boise Avenue between S Woodbridge Lane and Protest Road, directly across the street
from the Boise State University campus. The property is currently utilized as a 23-unit apartment
complex (Ridenbaugh Place Apartments) and a vacant former Maverik gas station. The project site
does not include Big Jud’s at 1289 S. Protest.
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PROJECT OVERVIEW

The proposed project is located at the corner of W. Boise Avenue and S. Protest Road. Given its
close proximity to campus, as well as the Neighborhood Activity Center designation in Blueprint
Boise, we believe this location warrants a student housing development that will increase the
vibrancy and rejuvenate this intersection adjacent to campus. We are requesting a rezone from R-2
(2001 W. Boise) and C-1D (1909 W. Boise) to R-OD, as well as a Conditional Use Permit for a height
exception. Additionally, a development agreement will be utilized to ensure compatibility with
surrounding development (reference Exhibit 2).

Blueprint Boise highlights this intersection as a Neighborhood Activity Center, and we believe this
project will help further that vision by providing safe, professionally-managed housing for students
in a pedestrian-friendly design that will increase the vibrancy and activity of the Boise Avenue and
Protest Road intersection.

Additionally, Boise State University has experienced, and continues to experience, tremendous
growth in its student population. According to recent Common Data Set Reports, full-time
enrollment increased 2.58% between 2017 and 2018, and 4.39% over the two-year period between
2016 and 2018. Concurrently, BSU reports an increased demand of 200% for returning students
seeking on-campus housing, for which there is a limited and insufficient supply. According to BSU
Housing and Residence Life staff, over 600 students (including Freshmen) were waitlisted for
housing in Fall 2019. Of the off-campus housing options available, few are within 1/2 mile of
campus, and few are considered purpose-built student-oriented housing. We are proposing to
design and build a multi-family residential development tailored toward students at a location that
is directly across from campus.

DESIGN PROGRESS

Over the past six months, we have been working with our architect and local consultants on various
iterations of the project. The design changed significantly on several occasions after receiving
feedback from neighbors, neighborhood associations and City staff. Below is a summary of the
three most recent designs and reasons behind the changes.

Initial Design — May 2019

The initial project design shared with City staff, direct neighbors, neighborhood associations, and
other neighborhood constituents in informal meetings was located on the 2001 W. Boise Avenue
parcel only. The project consisted of 214 units and 639 beds (reference Exhibit 3). The design
featured five stories of residential across the entire site, as well as a five-story parking garage. The
initial design was consistent with the five-story student housing development, Identity, across the
street.

Second Design —July 2019

Based on feedback from the initial meetings, additional site diligence, and continued discussions
with our architect and local consultants, we reduced the residential building to four stories across
the entire site and also reduced the parking structure to four stories (reference Exhibit 4).

Final Design — October 2019
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During our presentation of the second design, the neighbors, neighborhood associations and City
staff provided comments related to height, noise, lighting, density, privacy and traffic. We took
these comments and went back to the drawing board with our consultants.

Below is a breakdown of the specific comments we received and how these are addressed in the
final design.

e Height — We reduced the building height from 4 stories across the site (in the second design)
to 3 stories on a majority of the site and only one 4-story portion. We have taken great
efforts to ensure the rim neighbors’ views of the foothills and downtown Boise are not
impacted, including:

o We surveyed all of the neighbors’ yards and had a photographer take pictures at
numerous places throughout the yards, so we were able to tie the pictures to spot
elevations. Exhibit 5 shows the surveyor’s photos from 5, 6, 8, and 9 Mesa Vista with
our proposed building in place. The photos in Exhibit 5 also include a variety of
plantings we are proposing to help restore the view as it currently seen today.

o We also hired a local 3D modeling company to create a 3D video of the full site and
design of the proposed building (reference Exhibit 6). The consultant utilized GPS to
set control points at several locations within the site and then used a Drone / UAV to
capture several hundred overlapping images from different angles and perspectives.
The photos were then used in a process called "Photogrammetry", which combines
all the images using overlap, angles, GPS, sensors, etc. to create a mesh model of
the site. The design model was then overlaid accurately to the proposed building
location.

e Noise - Parking was relocated from a four-story above-ground structure to a one-story
below-grade structure, which will significantly reduce vehicular noise concerns. Additionally,
units facing the rim will not have balconies on the exterior of the building, which will
minimize noise for the rim neighbors. Further, HVAC units will not be placed on top of the
4™ floor, but rather will be on the roof of the 3" floor. Therefore, the 4" floor will serve as a
buffer, minimizing noise from HVAC units for the rim neighbors.

e Light - Parking was relocated from a four-story above-ground structure to a one-story
below-grade structure, which will eliminate lighting concerns from the parking garage.

e Density - The project previously featured 214 units and 639 beds and is now down to 194
units and 537 beds. We feel this density is appropriate given the need for student housing
supply and given this location on Boise Avenue directly across from the Boise State
University campus.

e Privacy - When the building height was 5 stories, the top floor unit windows were visible by
the rim neighbors, and vice versa. With the building height along the rim down to 4 stories,
the rim neighbors will not be looking into any windows. Improved landscaping and plantings
will also provide screening of the building along the rim, ensuring the building is shielded
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while not restricting views of the foothills and downtown for the rim neighbors. See Exhibit
7 for a proposed planting and screening plan.

e Parking/traffic — The proposed parking is 267 spaces, which meets City Code requirements.
A traffic study is in process, and we will work in collaboration with ACHD on any needed
transportation mitigation. Based on our development experience across the country, as well
as our market research, we believe the provided parking adequately serves our residents. In
addition to the vehicle parking, residents will also have access to the following smart
alternatives, which will reduce the need for a car.

O

Biking — Boise State University is recognized as one of 18 campuses across the
country to hold a gold designation as a Bicycle Friendly University. We will provide
bicycle parking and covered bicycle storage on site. We are also in discussions with
Boise GreenBike about placing a GreenBike hub on site. Initial conversations with
GreenBike have led us to understand that they are launching a new “system” in the
spring of 2020 that will help them expand their bicycle offerings.

Transit — Valley Regional Transit, which is free for students, has a bus stop on the
corner of our site at Boise Avenue and Protest. In an effort to increase ridership, we
are coordinating with VRT, ACHD, and City staff on the construction of a new public
bus shelter. Additionally, we are talking to Boise State University about the
possibility of extending the Bronco Shuttle service with a stop closer to our project
site.

Scooters — We plan to partner with either Spin or Lime scooters to place a scooter
hub on our site. We’ve had an initial conversation with Spin to understand space
and utility requirements for varied scooter hub station sizes. Reference Exhibit 8 for
a brief summary on Spin scooter hubs. We will educate tenants on proper scooter
etiquette, including what areas are no-ride zones through the City and Boise State’s
campus.

Car Share — We plan to partner with Envoy Car Share to offer an electric vehicle on
site as part of a car share program. Students will have access to the car 24/7.
Reference Exhibit 9 for more information on the Envoy Car Share program.

Walking — The project is across the street from the border of Boise State University’s
campus. Walking distance from the project to the Student Union is 0.4 miles, or 8
minutes.

The incorporation of the changes listed above results in a project that features three stories
along Boise Avenue and four stories at the rear of the site. The 4t story is placed further away from
Boise Avenue and closer to the rim to maximize sight lines for the rim neighbors, while also allowing
for a more pedestrian scale along Boise Avenue. Active uses such as the leasing office and amenity
space will be located on the ground level along Boise Avenue. All tenant parking is underground,
with 10 short-term parking spots at ground level along Boise Avenue to accommodate deliveries,
pick-ups/drop-offs, and future tenant tours. The development now includes 194 units and 537 beds,
as highlighted on Exhibit 10. We believe this final design adequately addresses the comments from
the City staff, neighbors and neighborhood associations. Renderings of the final design are enclosed

as Exhibit 11.
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COMPREHENSIVE PLAN - BLUEPRINT BOISE

Our rezone request is consistent with the City’s Comprehensive Plan, Blueprint Boise, for the
Southeast Planning Area. Blueprint Boise designates this site’s land use as General Mixed-Use,
which allows for a vertical or horizontal mix of uses, including residential. The R-O zone is an
acceptable zone for the General Mixed-Use designation (Blueprint Boise 3-11). The land use map
also designates the intersection of Boise Avenue and Protest Road as a Neighborhood Activity
Center, which encourages a range of residential uses, including apartments.

Specific ties to Blueprint Boise are as follows:

e Citywide Vision and Policy #1: Environmental Stewardship

O

Policy ES1.4: Development Patterns - Our development features a compact, walkable
development pattern that supports transit and reduced carbon emissions from
vehicles.

e Citywide Vision and Policy #2: A Predictable Development Pattern

@)

Policy PDP2.1: Vacant and Underdeveloped Land Database - Our development
makes use of underdeveloped land with the vacant building at 1909 W. Boise
Avenue. The former Maverik gas station has been closed and vacant since 2016.
Redevelopment of this corner parcel will spur positive growth and activity.

e Citywide Vision and Policy #3: A Community of Stable Neighborhoods and Vibrant Mixed-
Use Activity Centers

@)

Policy NAC2.2: Incorporate Housing - Our development incorporates high-density
residential development as part of a designated neighborhood activity center.

e Citywide Vision and Policy #4: A Connected Community

@)

Policy CC1.1: Reduce Vehicle Miles Traveled (VMT) - Our development will make use
of the in-place transit stop on site to encourage transit ridership and will also
promote the use of alternative modes of transportation to reduce the dependence
on vehicular traffic, thereby reducing vehicle miles traveled.

Goal CC3: Promote transit-ready development patterns - Our site is transit-ready,
with a Valley Regional Transit bus stop at the corner of Boise Avenue and Protest
Road.

Policy CC3.2: Transit Facilities - Our development will improve the transit stop access
on site with a covered bus shelter. Our development will also improve the
pedestrian and bicycle facilities on site.

Policy CC4.6: Car-Sharing Program - We plan to partner with Envoy Car Share to
offer a minimum of one electric vehicle as part of a car share program.

Policy CC9.1: Expand Network Possibilities - Our development will support the
existing transit route that stops on site.

Policy CC9.2: Street and Transit Stop Design - Our development will improve the
transit stop access on site with a covered bus shelter.

e Citywide Vision and Policy #5: A Community that Values its Culture, Education, Arts, and

History
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o Policy CEAS.3: Neighborhood Compatibility - Our development is across the street
from the border of BSU’s campus. We feel our development provides an appropriate
transition of land use, scale, density, and design between university uses and

adjacent uses.

e General Design Principles for Mixed-Use (GDP-MU)

O Principle GDP-MU.2: Housing - Our development is designated as mixed-use on the
land use map. It incorporates higher-density housing at a neighborhood activity
center with existing transit access.

o Principle GDP-MU.4: Pedestrian Access and Orientation - Our pedestrian-friendly
design emphasizes the character and safety of the pedestrian realm by placing the

parking underground and providing generous sidewalk widths.

o Principle GDP-MU.6: Transit Access - Our development complements the existing
transit stop on site at the corner of Boise Avenue and Protest Road. Further, our
high-density residential is at the core of the neighborhood activity center.

e Southeast Planning Area Policies
o Southeast Planning Area: Areas of Stability and Change - Our project site is
designated as a level 2 degree of anticipated change in the Southeast Planning Area,
which is defined as “some infill and redevelopment anticipated”.

The table below compares the current zoning to the proposed R-OD district:

DENSITIES

NEIGHBORHOODS

DIMENSIONAL STANDARD R-2 C-1D PROPOSED R-OD
DENSITY, MAXIMUM UNITS/ACRE 14.5 N/A 87.1
65; 45 WHEN ADJACENT
TO R-1A, R-1B, R-1C, R-1M
BUILDING HEIGHT, MAXIMUM FEET 35 35 AND SP-01 ZONES OR ANY
EXISTING SINGLE FAMILY
HOME
10; 20 IF FRONTING A
FRONT YARD 20 10 PRINCIPAL OR ARTERIAL
STREET
SETBACKS, 10,' 20 IF FRONTING A
MINIMUM SIDE YARD, STREET 20 10 PRINCIPAL OR ARTERIAL
FEET STREET
10 (1 STORY), 15 (2+ 15 (TOTAL COMBINED
SIDE YARD, INTERIOR 5 STORIES) WIDTH)
REAR YARD 15 0 5
ATTACHED COMMERCIAL USES
MIXED-USE
HOUSING OF A SMALL SCALE DEVELOPMENT, HIGHER
USES DEVELOPMENT IN IN OR NEAR DENSITY RESIDENTIAL AND
MODERATE RESIDENTIAL

OFFICE USES
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HEIGHT EXCEPTION FOR ROOFTOP PARAPET AND APPURTENANCE
We request a conditional use permit to allow a height exception above 45 feet for two items:
1. We request approval for the building parapet, which is varied in height, to range up to 47’
above grade to maximize screening of rooftop appurtenances.
2. We request approval for rooftop appurtenances; specifically, the elevator access above the
4th floor will be up to 48’ above grade.

The roof’s flat surface will be within 45 feet above grade. We request the height exception for the
parapet up to 47’ for aesthetic reasons. The parapet provides a nice architectural feature and also
provides enhanced screening of rooftop appurtenances such as vent stacks, roof drains, and the
roof membrane. The Boise City Code includes the parapet (or “coping”) in the measurement for
“Building Height”, which it defines as “The vertical distance from the grade to the highest point of
the coping of a flat roof or to the deck line of a mansard roof or the average height of the highest
gable of a pitch or hip roof.” BCC § 11-012-03.

The elevator access (or “elevator overrun”) above the 4th floor will be 48" above grade, as shown in
Exhibits 12 and 13. The 2015 International Building Code, as adopted by the Boise City Code,
excepts rooftop structures, including elevators, from its definition of “building height”. IBC § 504.3;
BCC § 9-1-2. Nonetheless, we request conditional use permit approval for rooftop appurtenances,
consistent with City staff’s direction and to avoid any question about the total height of the
structure. Elevator access to the roof is provided for life and safety purposes, not for usable living
space. The footprint of the elevator overrun is approximately 110 SF, or approximately 0.2% of the
roof area. It is set back approximately 14’-8”” from the closest edge of the exterior roofline.

The City may approve a height exception in the R-O zone with a conditional use permit. BCC § 11-
04-04.1(C)(2)(c). We believe the parapet and the elevator overrun meet the City’s standards for
conditional use permits in BCC § 11-03-04.6(C)(7)(a). The structures, at 47’ and 48’ above grade,
are below existing homes on the rim. The overall building is primarily 3 stories with a limited
stepped-back 4th story, which is 1 and 2 stories below the Identity project across the street. Asa
result, the structures are compatible to and do not adversely affect other uses in the general
neighborhood. Further, the parapet is for aesthetic purposes and the elevator access is for life and
safety purposes. Neither structure increases the intensity of the proposed use and, as a result, does
not place any undue burden on transportation and other public facilities in the vicinity. Finally,
neither structure impacts the layout of the building footprint, parking areas, or landscaping within
the site.

RIDENBAUGH PLACE APARTMENTS

We will provide the existing tenants with a financial assistance package to assist with the financial
burden of relocation. We will keep in regular communication with the existing tenants, so they
know the progress and timing of this development.

OREGON TRAIL

The Oregon Trail Parkway Plan of 2001 highlights the historical significance of Boise Avenue for its
former use as the pathway of the Oregon Trail. A 7-foot tall interpretive monument is currently
located at the corner of Boise Avenue and Protest Road that pays homage to the Oregon Trail and
celebrates its history. We will preserve this monument in our design and construction. We are also



10/29/19 | CUP19-00079

aiming to incorporate other elements of the Oregon Trail into our building’s design and aesthetic,
while respecting the character of the neighborhood.

Thank you for your consideration and support. We look forward to working with the City to plan a

quality project of which we can all be proud.

Sincerely,

Tamara Thompson
Director of Client Services
The Land Group, Inc.



10/29/19 | CUP19-00079

Exhibit 1
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LEGAL DESCRIPTION
Page 10F 1

THE
LAND
GROUP

October 28, 2019
Project No.: 119064
EXHIBIT “A”
CDG BOISE HOUSING
REZONE AREA DESCRIPTION

A parcel of land located in the southeast quarter of the northwest quarter of Section 15, Township 3
North, Range 2 East, Boise Meridian, City of Boise, Ada County, Idaho, being more particularly described
as follows:

Commencing at the One Quarter Corner common to Sections 15 and 16 of said Township 3 North, Range
2 East;

Thence South 89°48’19” East, a distance of 2669.92 feet on the east-west mid-section line of said
Section 15 to the Center One Quarter Corner of said Section 15;

Thence North 45°03'09” West, a distance of 485.30 feet to a point being the approximate location of the
centerline intersection of West Boise Avenue and South Protest Road, said point being the POINT OF
BEGINNING;

Thence South 34° 48' 07" West, a distance of 114.21 feet on the approximate centerline of said
South Protest Road to a point of curve;
Thence 74.63 feet on the arc of a curve to the left, having a radius of 1447.38 feet, a central
angle of 02° 57' 16", and whose long chord bears South 34° 57' 56" West, 74.63 feet on the
approximate centerline of said South Protest Road;
Thence North 48° 02' 36" West, a distance of 192.52 feet;
Thence South 44° 42' 53" West, a distance of 211.30 feet to a point on the common boundary
line between Mesa Vista (Subdivision), as same is shown on the Plat thereof, recorded in Book
10 of Plats at Page 531 of Ada County Records, and McDonald Tract (Subdivision), as same is
shown on the Plat thereof, recorded in Book 8 of Plats at Page 350 of Ada County Records;
Thence North 28° 45' 46" West, a distance of 95.66 feet on said common boundary line;
Thence North 41° 58' 46" West, a distance of 273.75 feet on said common boundary line to a
point common with the southerly corner of Wood Bridge Townhouses (Subdivision) as same is
shown on the Plat thereof, recorded in Book 51 of Plats at Page 4379 of Ada County Records;
Thence North 44° 42' 53" East, a distance of 365.25 feet on the boundary line of said Wood
Bridge Townhouses (Subdivision) to a point on the approximate centerline of West Boise
Avenue;
Thence South 45° 06' 32" East, a distance of 525.00 feet on the approximate centerline of said
West Boise Avenue to the POINT OF BEGINNING.
The above described parcel contains 3.94 acres more or less.
PREPARED BY:
The Land Group, Inc.

James R. Washburn

462 East Shore Drive, Suite 100, Eagle, Idaho 83616 208.939.4041 thelandgroupinc.com
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Exhibit 2
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RECORDING REQUESTED BY AND
WHEN RECORDED RETURN TO:

Planning and Development Services Department
City of Boise City

P.O. Box 500

Boise, Idaho 83701-0500

(Space Above for Recorder’s Use)

DEVELOPMENT AGREEMENT

This Development Agreement (“Agreement”) is by and between the City of Boise City, a municipal
corporation of the State of Idaho (the “City”’) and CDG Acquisitions, LLC, a Missouri limited liability
company (the “Developer”), who is under contract to purchase the real property legally described on
Exhibit A attached hereto and made a part hereof (the “Property”) and the applicant for Boise City
rezone case number CAR

WHEREAS, the Developer has applied to the City for a conditional rezone to R-OD of the
Property to develop a project at 1909 and 2001 W. Boise Avenue; and

WHEREAS, the City, pursuant to Boise City Code section 11-03-04.2 and Idaho Code
section 67-6511A, has the authority to conditionally rezone the Property and to enter into a
development agreement for the purpose of allowing, by agreement, a specific development to
proceed in a specific area and for a specific purpose or use which is appropriate in the area, but for
which the requested zoning may not be consistent with Idaho Code and Boise City Code; and

WHEREAS, the City’s Planning & Zoning Commission and City Council have held public
hearings as prescribed by law with respect to the zoning and planned development of the Property
and this Agreement; and

WHEREAS, it is the intent and desire of the parties hereto that development of the Property
proceed as provided herein, subject to the terms and conditions of this Agreement and the
amendments hereto.

NOW THEREFORE, in consideration of the above recitals and the mutual consideration
as reflected in the covenants, duties and obligations herein set forth, the sufficiency of which is
hereby acknowledged, the parties hereto agree as follows:

1. Description and Location of Property; Size of Property; Present Zoning. This
conditional R-OD zone shall apply to the Property. The commonly-associated address of the
Property 1s 1909 and 2001 W. Boise Avenue, which are identified as the following parcels

Boise Ave Development Agreement
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R5577760345 and R5577760315 and detailed in Exhibit A. The Property is approximately
3.94 acres. The Property was formerly zoned R-2 and C-1D.

2. Use Permitted by this Agreement. The sole uses allowed pursuant to this conditional
rezone as reflected in this Agreement are Multi-Family Residential and accessory uses
(leasing office, amenities, etc.), Structured Parking and Accessory Uses (bike parking, etc.).
The Developer agrees that this Agreement specifically allows only the uses described and
specifically incorporated herein under the conditional R-OD zone. No change in the uses
specified in this Agreement shall be allowed without modification of this Agreement
pursuant to the requirements of Boise City Code.

3. Construction of Use in Conditional Zone. The development and site work shall be
constructed conceptually in accordance with the conceptual plan attached hereto as Exhibit B
and made a part hereof (the “Conceptual Plan”) and shall be consistent with the
development standards set forth below as well as the original conditions of approval in
Exhibit C. Failure to construct the development consistent with this Agreement and the
Boise City Development Code or construction in variance with this Agreement, including
any amendment of this Agreement, shall constitute a default of this Agreement by the
Developer.

a. Development Standards. The following items, requirements, and conditions shall
be applied to the rezoning the Property to a R-OD zone.

1. Development Type and Density. This Property shall be developed as
conceptually described and illustrated in Exhibit B (collectively,
“Conceptual Plan”), and as conditioned in Exhibit C. Minor changes to the
Development Plans may be approved through the Design Review Process.
Significant changes to the Development Plans, as determined by City’s
Planning Director, must be approved by Boise City Council and documented
in a signed and recorded amendment to this Agreement.

1i. Building Form & Scale. The maximum building height on the Property
excluding rooftop appurtenances may not exceed forty-seven (47) feet, as
measured in accordance with the Boise City Code; provided, however,
rooftop appurtenances (such as elevator, stairway and mechanical
penthouses), mechanical equipment (and any related screening elements)
may exceed the foregoing height limitation to the extent permitted by the
Boise City Code.

1il. Sustainability Features. The Property will be developed in a manner that
incorporates sustainability features, including such features as may be
recommended by the City’s Public Works Department. Developer presently
intends to incorporate the following sustainability features (or their
equivalents): (a) Storm water detention system to capture the Project’s

Boise Ave Development Agreement
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stormwater runoff, (b) bike storage will meet or exceed Boise bike storage
requirements in order to enhance the convenience of bicycles as an alternative
mobility options and to prominently feature and to encourage bike
commuting within the area, (c) an electric vehicle charging station will be
provided in the parking garage to promote the use of low/no emission
vehicles, and (d) the use of sensible “green features in the design of the
Project, such as LED lighting throughout the building, EnergyStar rated
appliances, low-flow plumbing fixtures, garbage/recycling chutes. Further,
Developer agrees to study the feasibility of incorporating solar panels on the
roof of the Project, installing a “green roof or wall” within the Project, and
connecting the central hot water heating system to the City’s geothermal
service, provided, however, Developer will not be obligated to incorporate
any studied sustainability feature unless Developer concludes that the
application of that sustainability feature makes economic sense for the
Project.

4. Default. In the event the Developer, its heirs or assigns, or subsequent owners of the
Property, or any other person acquiring an interest in the Property, changes or expands the use
permitted by this Agreement without formal modification of this Agreement as allowed by
Boise City Code, or fails to faithfully comply with all of the terms and conditions included
in this Agreement, this Agreement may be modified or terminated by the Boise City Council
upon compliance with the requirements of Boise City Code.

a.

Amendment. In the event the Boise City Council determines that this Agreement
shall be modified, the terms of this Agreement shall be amended, and the Developer
shall comply with the amended terms. Failure to comply with the amended terms
shall result in default.

Termination. In the event the Boise City Council, after compliance with the
requirements of Boise City Code, determines that this Agreement shall be terminated
as a result of default, the zoning of the Property shall revert to R-ODD. All uses
of the Property which are not consistent with R-ODD zoning or otherwise approved
by the City shall cease.

Right to Cure. Notwithstanding the foregoing, in the event of a default under this
Agreement or the breach of any of its terms or conditions, the party alleging default
or breach shall give the other party not less than 30 days notice of the default or
breach in writing, unless an emergency exists threatening the health and safety of the
public. If such an emergency exists, written notice shall be given in a reasonable time
and manner in light of the circumstances. The notice shall specify the nature of the
alleged default or breach and, where appropriate, the manner and period of time
during which the default or breach may be satisfactorily cured. During a period of
cure, the party charged with a default or breach shall not be considered in default for

Boise Ave Development Agreement
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the purposes of termination or zoning reversion or the institution of legal
proceedings. Further, if the default or breach is cured, the party that alleged the
default or breach shall take no further action.

d. Non-Waiver. A waiver by the City of any default by the Developer of any one or
more of the covenants or conditions hereof shall apply solely to the breach and
breaches waived and shall not bar any other rights or remedies of the City or apply
to any subsequent breach of any such or other covenants and conditions.

5. Effective Date. This Agreement shall be effective on the date that the City has adopted and
published an ordinance by the Boise City Council zoning the Property as described herein
and pursuant to case number (the “Rezoning Ordinance”).

6. Consent to Rezone. The Developer, and its heirs, successors, assigns and personal

representatives, by entering into this Agreement, do hereby agree that in the event there shall
be a default in the terms and conditions of this Agreement in connection with the Property,
after compliance with the requirements of Boise City Code, this Agreement shall serve as
consent to a rezone of the Property to R-ODD, as provided in Idaho Code section 67-6511A.

7. Notices. Any and all notices required to be given by either of the parties hereto shall be in
writing and be deemed delivered upon personal service, if hand-delivered, or when mailed
in the United States mail, certified, return receipt requested, addressed as follows:

a. To the City:

Director, Planning and Development Services Department
City of Boise City

P.O. Box 500

Boise, Idaho 83701-0500

b. To the Developer:

CDG Acquisitions, LLC

Attn: Brandt Stiles

7711 Bonhomme Ave., Suite 625
St. Louis, MO 63105

Either party shall give notice to the other party of any change of its address for the purpose of
this section by giving written notice of such change to the other in the manner herein
provided. The Developer expressly agrees to notify any successors and assigns of the need to
provide the City with a current address. In the event any successor or assign fails to provide
an address, the City’s obligation of mailing shall be deemed accomplished by use of the
address on file with the County Tax Assessor.

8. Attorneys’ Fees. Should any litigation be commenced between the parties hereto
concerning this Agreement, the prevailing party shall be entitled, in addition to any other

Boise Ave Development Agreement
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10.

11.

12.

relief as may be granted, to court costs and reasonable attorneys’ fees as determined by a
court of competent jurisdiction. This provision shall be deemed to be a separate contract
between the parties and shall survive any default, termination, or forfeiture of this
Agreement.

Time Is of The Essence. The parties hereto acknowledge and agree that time is strictly of
the essence with respect to each and every term, condition, and provision hereof, and that
the failure to timely perform any of the obligations hereunder shall constitute a breach of
and a default under this Agreement by the party so failing to perform.

Binding Upon Successors. This Agreement shall be binding upon and inure to the benefit
of the parties’ respective successors, assigns, and personal representatives, including the
City’s corporate authorities and their successors in office. This Agreement shall be binding
on the owner of the Property, each subsequent owner of the Property, and each other person
acquiring an interest in the Property. This Agreement shall run with the land.

Requirement for Recordation. The City shall record this Agreement, including all exhibits
attached hereto, prior to adopting and publishing the Rezoning Ordinance. If for any reason
after such recordation the Boise City Council fails to adopt such an ordinance, the City shall
execute and record an appropriate instrument of release of this Agreement.

Invalid Provisions. If any provision of this Agreement is held not valid, such provision
shall be deemed to be excised therefrom, and the invalidity thereof shall not affect any of
the other provisions contained herein.

[end of text — signatures on following pages]

Boise Ave Development Agreement
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IN WITNESS WHEREQOF, the parties to this Agreement have caused it to be executed.

Dated this day of ,20

CITY:

CITY OF BOISE CITY,

an Idaho municipal corporation

By:

David H. Bieter, Mayor
ATTEST:

, City Clerk
STATE OF IDAHO )
) ss.
County of Ada )
On this day of. , 20__, before me, the undersigned, a

Notary Public in and for said State, personally appeared David H. Bieter, known or identified to
me to be the Mayor of the City of Boise City, the Idaho municipal corporation that executed the
within and foregoing instrument, or the person who executed the instrument on behalf of said Idaho
municipal corporation, and acknowledged to me that such Idaho municipal corporation executed
the same.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal the
day and year in this certificate first above written.

Notary Public for Idaho
My commission expires:

Boise Ave Development Agreement
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DEVELOPER:

CDG Acquisitions, LLC,
A Missouri limited liability company

By:

[notary blocks for developer entities on following page]

Boise Ave Development Agreement
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STATE OF IDAHO )
) ss.
County of Ada )
On this day of ,20__, before me, a notary public in and for

the State of Idaho, personally appeared Brandt Stiles, known or identified to me the Manager of
CDG Acquisitions, LLC, the Missouri limited liability company that signed the within and
foregoing instrument, and acknowledged to me that such Missouri limited liability company
executed the same.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal the
day and year in this certificate first above written.

Notary Public for Idaho
My commission expires:

Boise Ave Development Agreement
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EXHIBIT A
Property Legal Description

LEGAL DESCRIPTION
Page10F1

Cctober 28, 2019
Project Na.: 113064

EXHIBIT “A"
CDG BOISE HOUSING
REZONE AREA DESCRIPTION

A parcel of land located in the southeast quarter of the northwest guarter of Section 15, Township 3
MNorth, Range 2 East, Boise Meridian, City of Boise, Ada County, ldaho, being more particularly described
as follows:

Commencing at the One Quarter Corner common to Sections 15 and 16 of said Township 3 North, Range
2 East;

Thence South 83°48'19" East, a distance of 2669.92 feet an the east-west mid-section line of said
Section 15 to the Center One Quarter Corner of said Section 15;

Thence Morth 45°03'09” West, a distance of 485.30 feel to a point being the appraximate location of the
centerline intersection of West Balse Avenue and South Protest Road, said point being the FOINT OF
BEGINNING;

Thence South 34" 48' 07" West, a distance of 114.21 feel on the approximate centerline of said
South Protest Road to a point of curve;
Thence 74.63 feet on the arc of a curve to the left, having a radius of 1447.38 feet, a central
angle of 02° 57" 16", and whose long chord bears South 34" 57' 58" West, 74.63 feet on the
approximate centerline of said South Protest Road;
Thence North 48° 02' 36" West, a distance of 192,52 feet;
Thence South 44° 42" 53" West, a distance of 211,30 feet to a point on the common baundary
line between Mesa Vista (Subdivision), as same is shawn on the Plat thereof, recorded in Book
10 of Plats at Page 531 of Ada County Records, and McDonald Tract (Subdivision), as same is
shawn on the Plat thereof, recorded in Book & of Plats at Page 350 of Ada County Records;
Thence North 28" 45' 468" West, a distance of 95.66 feet on said common boundary ling;
Thence North 417 58' 46" West, a distance of 273.75 feet on said commaon boundary line to a
point commaon with the southerly corner of Wood Bridge Townhouses (Subdivision) as same is
shown on the Plat thereof, recorded in Book 51 of Plats at Page 4379 of Ada County Records;
Thence Morth 44°42' 53" East, a distance of 365.25 feet an the boundary line of said Wood
Bridge Townhouses (Subdivision) to a point on the approximate centerline of \West Boise
Avenue;
Thence South 45° 0R' 32" East, a distance of 525.00 feet on the approximate centerline of said
West Boise Avenue ta the POINT OF BEGINNING, -

The above described parcel contains 3.94 acres mare or |ess.

PREPARED BY:

The Land Group, Inc.

James R. Washburn

452 Sosl Shars Orve. Bulte 10, Eagle, Idaho 838610 08 53240410 Melandgiouping gam

Boise Ave Development Agreement
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Curve Table
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Boise Ave Development Agreement



10/29/19 | CUP19-00079

EXHIBIT B
Conceptual Plans

Boise Ave Development Agreement
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EXHIBIT C
Action Letter from Boise City Council
(with Conditions of Approval)

Boise Ave Development Agreement
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CDG

Student Housing
2001 W. Boise Avenue
Site Test Fit
Scheme 2
Y FIRST FLOOR PLAN
48,300 GSF
12,000 SF AMENITY
36,300 SF RESIDENTIAL
PROJECT SUMMARY
LOT AREA 126,324 sF 2.9 ACRES W. BOISE AVENUE
DENSITY 74 UNITS/ACRE ?3 s e — — . o ‘ o
PROGRAM FOOTPRINT 48,300 . - T I L \
PARKING DECK FOOTPRINT 24,900 5 LEVELS | 300057 | :
LEASING & AMENITY
TOTAL BUILDING FOOTPRINT 73,200 | % % | 9,000 SF ‘ ‘ \
FAR 2.0 — £
BUILDING MAX HEIGHT 65'-0" ; — A ‘ ‘% ‘
TOTAL UNITS 214 UNITS 639 BEDS 900 SF AVG |§ N B4 . ‘g l
UNIT% BED% |§ RIS 2lE |8 l
MICRO 31 UNITS 31 BEDS 14.49%  4.85% ‘g i UNITS g l :
MICRO 31 UNITS 31 BEDS  14.49%  4.85% |'9 V= £ ‘ L |
2 BEDROOM 32 UNITS 64 BEDS  14.95%  10.02% % | — I
4 BEDROOM/SHARED 63 UNITS 252 BEDS  29.44%  39.44% | g §|
4 BEDROOM MACRO/SHARED 24 UNITS 96 BEDS  11.21%  15.02% : UNITS ' 1 E :
5 BEDROOM MACRO/SHARED 33 UNITS 165 BEDS  15.42%  25.82% | T 50'RIEARSETBACK\ | l
TOTAL RESIDENTIAL PROVIDED 29,400 NRSF L = —
N
TOTAL PARKING REQUIRED 267 SPACES T~ ~_ .
STANDARD 312 SPACES T = ~/
HANDICAP 8 SPACES ' )
SURFACE 0 SPACES ' \/
TOTAL PARKING PROVIDED 320 SPACES 1.17 RESIDENTIAL RATIO
BIKE STORAGE 6,150 SF
TOTAL BUILDING AREA 246,820 GSF
ZONING SUMMARY
ZONING: RE-ZONED TO DISTRICTR-O RESIDENTIAL - OFFICE
PARKING REQUIREMENTS: 0.75/STUDIO, 1.25/2BED. 1.5/3+ BED - CAN REDUCE 30%
PARKING SPACE DIMENSIONS: 9'-0" WIDE X 20'-0" DEEP
AISLE DIMENSIONS: 22'-0"
LOADING REQUIREMENTS:
BIKE REQUIREMENTS: ONE SPACE PER UNIT AND ONE SPACE PER 10 CAR SPACES
SETBACK REQUIREMENTS: FRONT 20/, SIDE 15', REAR 50'

TYPICAL FLOOR PLAN
49,630 GSF
x 4 FLOORS

™ F.RC@T‘BACK —
|-| UNITS

| R CINNRA |

| 630 SF .

|§ P \\ 3

AN

|§ 2 /H

|— %t | v/ ]

|

UNITS

—_— — .

30' RELOCATED UTILITY SETBACK

COPYRIGHT(

C) 2019 CUBE 3 STUDIO LLC, ALL RIGHTS RESERVED
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| iF: it ————— ==
il e e L
=Ll | S —
e o |
*l -
g
A
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Conceptual Renderings

CUBEa

370 Merrimack Street, Suite 337 | Lawrence, MA 01843 | 978.989.9900 | cube3.com COPYRIGHT(C) 20194CUBE 37STUD Q) NECISATIARIGHIS RESERVEDR
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Kaeli Kimes Tue Oct 22 19:11:59 2019: View from 5 Mesa Vista with proposed plantings
Photo Log # 01

10/29/19 | CUP19-00079 View from 6 Mesa Vista with proposed plantings
Photo Log # 07



Kaeli Kimes Tue Oct 22 19:12:48 2019: View from 6 Mesa Vista with proposed plantings
Photo Log # 07

10/29/19 | CUP19-00079 View from 8 Mesa Vista with proposed plantings
Photo Log # 13
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Kaeli Kimes Tue Oct 22 19:13:35 2019: View from 8 Mesa Vista with proposed plantings
Photo Log # 13

29/19 | CUP19-00079 View from 9 Mesa Vista with proposed plantings
Photo Log # 19
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Kaeli Kimes Tue Oct 22 19:13:41 2019: View from 9 Mesa Vista with proposed plantings
Photo Log # 19
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Project No.: 119064
Date of Issuance: 09-03-2019

CONCEPT DESIGN

SITE PHOTO LOCATIONS
Site Photo Locations _

Horizontal Scale: 1" = 80' Ex 1

ion:  g:\2019\119064\cad\images\site photos\190903 neighbor views\ex 119064 photo locations.dwg

Date Plotted: ~ Wednesday, September 4 2019 at 04:30 PM
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77 THE
@ LAND

QLY

=

15

GROUP

Collegiate Development Group - 2001 Boise Ave.

Photo Log

Date: Sep. 3, 2019

TLGPN: 119064

Ground

Photo # Property Address Elev. Camera Ht. Photo Elev. Image File Name
01 5 Mesa Vista 2763.5 5.7 2769.2 01 5MesaVista South Wide.JPG
02 5 Mesa Vista 2763.5 5.7 2769.2 02 5MesaVista South Nrml.JPG
03 5 Mesa Vista 2760.6 5.7 2766.3 03 5MesaVista Middle Nrml.JPG
04 5 Mesa Vista 2760.6 5.7 2766.3 04 5MesaVista Middle Wide.JPG
05 5 Mesa Vista 2754.3 5.7 2760.0 05 5MesaVista North Wide.JPG
06 5 Mesa Vista 2754.3 5.7 2760.0 06 5MesaVista North Nrml.JPG
07 6 Mesa Vista 2763.2 5.7 2768.9 07 6MesaVista South Wide.JPG
08 6 Mesa Vista 2763.2 5.7 2768.9 08 6MesaVista South Nrml.JPG
09 6 Mesa Vista 2761.2 5.7 2766.9 09 6MesaVista Middle Nrml.JPG
10 6 Mesa Vista 2761.2 5.7 2766.9 10 6MesaVista Middle Wide.JPG
11 6 Mesa Vista 2752.7 5.7 2758.4 11 6MesaVista North Wide.JPG
12 6 Mesa Vista 2752.7 5.7 2758.4 12 6MesaVista North Nrml.JPG
13 8 Mesa Vista 2764.0 5.7 2769.7 13 8MesaVista South Wide.JPG
14 8 Mesa Vista 2764.0 5.7 2769.7 14 8MesaVista South Nrml.JPG
15 8 Mesa Vista 2761.5 5.7 2767.2 15 8MesaVista Middle Nrml.JPG
16 8 Mesa Vista 2761.5 5.7 2767.2 16 8MesaVista Middle Wide.JPG
17 8 Mesa Vista 2752.7 5.7 2758.4 17 8MesaVista North Wide.JPG
18 8 Mesa Vista 2752.7 5.7 2758.4 18 8MesaVista North Nrml.JPG
19 9 Mesa Vista 2764.7 5.7 2770.4 19 9MesaVista South Wide.JPG
20 9 Mesa Vista 2764.7 5.7 2770.4 20 9MesaVista South Nrml.JPG
21 9 Mesa Vista 2763.7 5.7 2769.4 21 9MesaVista Middle Nrml.JPG
22 9 Mesa Vista 2763.7 5.7 2769.4 22 9MesaVista Middle Wide.JPG
23 9 Mesa Vista 2754.7 5.7 2760.4 23 9MesaVista North Wide.JPG
24 9 Mesa Vista 2754.7 5.7 2760.4 24 9MesaVista North Nrml.JPG
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3D Video Download link:

https://nexus3dconsulting.sharefile.com/share/view/sf5d4ae737f54884a

*Must open AVI file with Windows Media Player


https://nexus3dconsulting.sharefile.com/share/view/sf5d4ae737f54884a
https://nexus3dconsulting.sharefile.com/share/view/sf5d4ae737f54884a
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2001 W. Boise Ave.

A

Project No.: 119064
Date of Issuance: 10.0919

cad\sd 119064 landscape concept.dwg

ber 9 2019 at 02:12 PM

Landscape Screening Concept
Area Plan

Horizontal Scale: 1" = 60' L 1 o 0
|



AutoCAD SHX Text: W. BOISE AVE. (PUBLIC)
AutoCAD SHX Text: S. PROTEST RD. (PUBLIC)
AutoCAD SHX Text: S. MESA VISTA DR.
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SPIN HUBS

Bring Electric Vehicle Charging
Stations to Your Property

About the Hubs

Spin, the micromobility unit of Ford, is partnering with
private property owners to bring mobility hubs to
businesses across the country.

Spin Hubs include charging stations for electric
scooters and bikes, helping properties organize the
vehicles while connecting people to fun and easily
accessible transportation options.

How Does it Work?

Operations experts employed by Spin handle everything from
installation to ongoing maintenance. The stations require swappable
batteries with future plans for solar and plug-in options.

INCREASED ACCESS

Hosting a Spin Hub will
generate more interest on your
property, and make scooters
more reliable for your tenants,
residents, and guests.

e
0\3

INNOVATION

@ Spin Hubs are an innovative amenity
outside your four walls. Promote your
property as an attractive live, work,
and play destination.

&

PARTNERSHIP

Spin does not subscribe to the “ask
forgiveness rather than permission”
mentality. Before taking any action
with its operations or product, Spin
communicates those updates to its
partners, soliciting feedback along
the way.

EASE OF USE

Spin Hubs are turnkey partnerships.
Spin provides the infrastructure,
installation, and operations.

“This is part of the future of a smart-city ecosystem.”

— Charles Lancaster, runs the innovation division for Gould Property in Washington, D.C.

A Spin operations specialist is always available to come to your property to perform a site scope,
ensuring sufficient space. If interested, contact Zander Bonorris at zander.bonorris@spin.pm
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Users are the new owners.
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Problems & Pain Points

e Competition for rents

e Parking constraints

 Parking costs (developer & renter)
 Regulations / EV-ready

 Meeting sustainability goals

PARKING|

GARAGE

1S
FULL

DO NOT ENTER
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Solution: Mobility as an Amenity

Envoy’s App EV Fleet Charging Infrastructure
Registration, reservation Tesla S/X/3, Fiat 500e, VW e-Golf, Nissan LEAF, Setup and installation
and unlocking vehicles Chevy Bolt

e-Bikes & e-Scooters
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About Envoy

eShared electric vehicles at MUDs, workplaces
and hotels

eSolutions for the new world of car ownership
eFocused on tracking and influencing EV policy
eEngaging City leaders, politicians and non-profits

eSmart, sustainable and equitable transportation

for all ﬁ
oy
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Connecting Communities
Through Shared Mobility

Residential Workplace Resort & Hotel Retail
Envoy creates car-free Envoy creates commuter Envoy provides an Envoy provides a unique
living initiatives, exclusive initiatives that promote the alternative to the shuttle marketplace for retailers to
to residential communities, reduction of single and rental car counter by advertise and drive foot
that provides economical occupancy vehicles (SOV) providing shared mobility traffic to their brick and
and sustainable mobility. for workplace commuting. for their guests. mortar locations with

destination promotions.
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Seamless Integration Into Communities

Parking & Charging Access Control Vehicle Branding
Vehicles parked and charged in a Dual-purpose building/vehicle Branding the vehicles unique to
dedicated parking spot access card their property locations

Reserved
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Vehicle Options for All

Luxury
3 f‘.’b \
e £
: Sl
Model X Model 3 Turnkey system
City includes:
e EV charger & install
g’ = — * Auto/property
- _~ - insurance
e 24/7 roadside
assistance &
= customer support
- = o
u/ Leaf
2-wheels

-115;

Q
?@ eScooter

eBike
gnvoy
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Costs

Luxury

City

* All numbers are for illustration purposes only, are not intended to present income projections, and are subject to change.

Includes: Vehicle + Insurance + Customer service + Maintenance + Cleaning

-

:

]

Suggested retail usage rates

Updated 07/19/19

Tesla Model X
Range: 325

Tesla Model S
Range: 370

Tesla Model 3 SR
Range: 260

Chevy Bolt
Range: 238

Nissan Leaf
Range: 151

Volkswagen e-Golf
Range: 125

Fiat 500e (CA & OR

only)
Range: 84

Tenant Paysfi:
$.45/min | $27/hour | $150/day

Tenant Paysi:
$.45/min | $27/hour | $150/day

Tenant Paysil:
$.35/min | $21/hour | $140/day

Tenant Paysil:
$.25/min | $15/hour | $75/day

Tenant Paysil:
$.15/min | $9/hour | $45-65/day

Tenant Paysfil:
$.15/min | $9/hour | $45-65/day

Tenant Paysfil:
$.15/min | $9/hour | $45-65/day

$2400/month*

Est. rev share: $1,700 - $2,400/mo

$2200/month*

Est. rev share: $1,500 - $2,200/mo

$1,000/month*
Est. rev share: $900 - $1,200/mo

$900/month*
Est. rev share: $600 - $1,100/mo

$750/month*
Est. rev share: $450 - $1,000/mo

$700/month*
Est. rev share: $500 - $1,000/mo

$600/month*
Est. rev share: $450 - $900/mo
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Cost-Benefit Analysis (3 years)

Costs (000s)

7

Rent Premiums (000s)

51

Envoy CAPEX + OPEX
costs are significantly
less than pools or gyms

Sources: Nat’l Apartment Association, RCLCO, RENTCafe

39

Envoy garners
highest rent
premiums

Revenue (000s)

$29

Envoy generates
revenue (~$30K
over 3 years) where
pools and gyms do
not
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User Experience

-

" [ le;..---.iﬁh..\.l

b i l L

i » i ]
M, e

Join Reserve
Property Code Now
Phone # Later
License / ID
Payment

— o — 5o —»
Retrieve Drive Return
Find Start / stop Park
Unlock In-car experience Inspect
Inspect Roadside Lock
Assistance Charge up
Reservation
Management
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Advantages and Benefits

e Rent premiums

e Faster lease-up and tenant retention

e Amenity differentiator

e Reduced development costs (parking)
e EV infrastructure - long term asset

e Turnkey solution — hands-off for PMs
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Envoy Marketing

Promoting This Awesome Amenity

The Envoy marketing team has already created all the tools necessary to
promote this awesome amenity to your residents. We work with your
on-site staff and regional marketing teams to drive awareness,
utilization, and ensure on-brand messaging.

Materials & Tools Include:
e Staff trainings and promotions
e Digital marketing assets
o Everything you need to promote via web, social, email, text,
resident portal, etc including images, suggested copy, important
URL links, and more
e On-site signage including parking area, directional signage, flyers,
brochures, and more @

'E.‘;N:DEMANDEL.ECTR‘ICVEH ICLES
PARKED OM SITE.

Pl Fow Mirvime s, Hosars, of Das.
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Customer Success

Property: The Argyle House
Market: West Hollywood, Ca
Units: 114

Property Built: 2018

Launch Date June 2018
Occupancy: Less than 20%
Property: The Emerson

Market: Downtown LA

Units: 271

Launch Date: June 2018

ERELATED

——

T 2018 Tesla Model
TESLA S

New development - immediate lease up and
resident satisfaction with Envoy. 50% of

residents use Envoy weekly.

Monthly fee paid by property: $1,800
September revenue from usage: $2476
Revenue Share with property: 50%
Net Property Cost: $562

=
W E

@ 2017 Fiat
~ 500e

Building in downtown LA, shows month over
month increase in utilization

Monthly fee paid by property: $ 600
September revenue from usage: $833
Revenue share with property : 50%
Net Property Cost: $183

18%
16%
14%
12%
10%
8%

6%

4%

2% A

0%

16%

14%

12%

10%

8%

6% -

4% A

2% -

0% -

Utilization &
Earnings $2605
0.1604
7_\Ene July_ August ‘ September
Utilization &
Earnings
$129
0.1241
$460 _
June July August September"
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KPIs

Envoy Highlights

Of tenants convert to an Envoy
user in the first 90 days

Of Envoy users become Power Users
{3x/week) after first time using Envoy

Of users first experience to an
electric vehicle is in an Envoy

Avg Utilization Minutes Driven / Day
Average age is 35 o1 4,509, Bl
Q2 7.61% 122.57
Q3 B.59'% 132.77
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Business Partners

FPI MANAGEMENT

GREYSTAR AMCAL ERELATED ' =3 Equity Residential

RESIDENTIAL

alihy
Douglas ad
Emmeﬂ ||. LEGACY  JPISHRA ALLIANCE FIRST POINTE

Hines MCCORMACK <6 g y
s Tofesiona \ S ; IPE
ll;roperty M]anagement BARON ﬁ ’I-."" & JCO(,I)_[N?PS)TEWART TRUPE

SALAZAR PROF’ERTIES
BUNTING e
" i
HTERE REA ESTATE REMM CEI ] e
GROUP CYPRESS EG YRVESTMENTS  MANAGEMENT GROUP, ), NC. STUQIOS
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Executive Summary

Carsharing is the shared use of a vehicle fleet by members for tripmaking on a per trip basis. There are
four forms of carsharing in North America today: 1) roundtrip, 2) one-way, 3) peer-to-peer, and 4)
fractional. In roundtrip carsharing, members begin and end a trip at the same vehicle location and
typically pay for use by the hour, mile, or both. One-way carsharing enables members, who pay by the
minute, to begin and end a trip at different locations—either throughout a free floating zone or station-
based model with designated parking locations. Peer-to-peer carsharing functions much like roundtrip
carsharing; however, the vehicle fleet is typically owned/leased by private individuals and facilitated by
a third-party operator. Finally, the fractional ownership model enables users to co-own a vehicle and
share its costs and use. Roundtrip carsharing has been operating in North America for over 20 years. In
July 2015, there were 39 roundtrip carsharing operators in North America with a total membership of
1,005,893 and a collective fleet of 18,582 vehicles. In 2010, one-way carsharing launched in North
America in Austin, Texas with the car2go service. As of July 2015, there were three one-way operators in
North America, serving 511,000 members with a collective fleet of 6,870 vehicles (Shaheen and Cohen,
2016, forthcoming).

Car2go is currently the largest carsharing operator in the world, with a presence in nine countries and
nearly 30 cities. It operates as a one-way instant access carsharing system within a pre-defined urban
zone. Members can find an unoccupied parked vehicle, access it immediately, and use it to meet their
local travel needs. As long as the vehicle is parked within the operating zone, users only pay for the time
that they drive. As a one-way system, car2go provides flexibility to the user. There are questions as to
whether one-way carsharing increases overall vehicle miles traveled (VMT), by facilitating easier one-
way travel (and automotive commuting) within urban environments. The results of this study suggest
that access to ubiquitous shared automobiles allows some residents to get rid of a car or avoid acquiring
one altogether. These actions taken by a minority of members have VMT-reducing effects that are
estimated to exceed the additional driving that does take place within car2go vehicles. This study
surveyed car2go members in five cities to determine the impacts on vehicle ownership, modal shift,
VMT, and greenhouse gas (GHG) emissions. The cities surveyed were Calgary, San Diego, Seattle,
Vancouver, and Washington, D.C. We asked questions that required respondents to attribute specific
changes in their life as caused by the presence of and access to car2go. We also used vehicle activity
data to evaluate the total driving that car2go vehicles travel in a city during a year, as well as a profile of
the frequency of use by the broader car2go population.

Not surprisingly, we found that car2go has a diverse range of impacts on the member population. Most
of the car2go population appears to use it for a small number of trips a year to satisfy incidental mobility
needs. This activity generally adds to driving that is additional or would have otherwise occurred with
another automobile. The analysis also found that a minority of the population uses car2go as a
substitution for personal automobiles as they either sold personal vehicles owned or suppressed the
acquisition of a private auto. The impacts of these changes are large relative to the overall increase in
driving that is caused by car2go activity. Thus, the results of this analysis suggest that car2go is on net
reducing vehicles that would be owned by households, reducing driving, and thus lowering GHG
emissions.

There are diverse impacts on travel behavior; the magnitude of these impacts varies across the five
cities; and the results are subject to some measurement uncertainty. The study asked modal shift
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guestions that show the relative shares of respondents that changed their use of other modes in
response to car2go. car2go was found to both substitute and complement public transportation, as well
as other active transportation modes, such as walking and to a lesser degree bicycling. In most cities, a
majority of members exhibit no change in public transit use due to car2go. But among those that do
change their behavior, the count of car2go members reducing their public transit use outnumbers the
count of those increasing their use. There are exceptions in the cases of both bus and rail, and there are
users that make more complementary use of these modes with car2go. In all cities except Washington,
D.C., a greater number of members reported walking more due to car2go than walking less. At the same
time, car2go had mixed effects on bicycling with smaller magnitudes of change. car2go was found to
compete directly with taxis, as most respondents used taxis less as a result. The reported impact of
car2go on personal driving also showed mixed effects. In San Diego, more people reported decreasing
their driving than increasing it due to car2go, whereas in the other study cities, more people reported
increasing their driving than decreasing it. Between 29% and 38% of respondents in four of the cities
reported that there was another person with them when they used car2go at least half the time. This
guestion was not asked in San Diego, but it was added as part of the Seattle revisions.

The measurement of mode shift by count of people may differ from the overall cumulative impacts. That
is, those driving more due to car2go appear to be doing so in small amounts for incidental uses. While
those decreasing driving by selling personal vehicles and avoiding a vehicle purchase are a smaller
group. However, this group has a more sizeable impact, which generally overwhelms the additional
miles driven on car2go vehicles. This result appears to hold even under some rather conservative
assumptions regarding driving displaced from suppressed vehicles. Our analysis also includes
consideration of miles driven by staff to redistribute the car2go vehicles. For four of the five cities, staff
miles were found to range between 3% and 7.5% of all car2go miles driven. For San Diego, which
operated a fully electric fleet of vehicles at the time, staff miles comprised 17% of all miles driven, in
part due to the need to shuttle vehicles to depots for recharging.

car2go also causes substantive change on the vehicle holdings of a minority of members. In this study,
we measure the change in the raw sample; however, when we scale the impacts to the broader
population, we re-weight the effects to consider the distribution of usage frequency in the activity data.
This was done to balance the responses in consideration of the fact that more active users are more
likely to respond to the survey and are more likely to report substantive impacts relative to the general
population. When considering the re-weighted impacts of active car2go drivers (i.e., those using it more
than once a month), the results suggest that between 2% to 5% of the car2go population sold a vehicle
due to car2go across the study cities. The average age of vehicles sold ranged between 12 and 15.7
years across the five cities, and the entire sample of sold vehicles had an average age of 14.4 years
across all of the cities. Another 7% to 10% of respondents (aggregate results) did not acquire a vehicle
due to car2go. While these percentages are nominally a small share of the re-weighted sample, at the
population level they translate to vehicle reduction impacts that exceed the number of car2go vehicles
operating on the streets of the cities studied. We found that members sold between 1 to 3 personal
vehicles for each car2go vehicle, and between 4 to 9 vehicle acquisitions per car2go vehicles were
suppressed across the cities studied. Overall, car2go removed between 7 to 11 vehicles from the road
per vehicle (on average) across the study cities. In aggregate, this estimate translates to about 28,000
vehicles removed from the roads across the five study cities due to car2go operations. In Table 1 below,
we provide an overview of key vehicle and GHG impacts in each of the five cities.
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Table 1 Vehicle and GHG Impacts from Free-Floating One-Way Carsharing

. To.t al Range of Estimated % Estimated %
Vehicles Vehicles Vehicles . .
. Reduction in Reduction in
. Vehicles Suppressed Removed Removed
City VMT GHG
Sold (foregone per per
. . per car2go per car2go
purchases) Carsharing Carsharing
. . household household
Vehicle Vehicle
Calgary, AB o o
(n=1,498) 2 9 11 2to 11 6% 4%
San Diego, CA 0 o
(n=824) 1 6 7 lto7 7% 6%
Seattle, WA o o
(n=2,887) 3 7 10 3to0 10 -10% -10%
Vancouver, BC 0 o
(n=1,010) 2 7 9 2to9 16% 15%
Washington, 3 5 8 3t08 -16% -18%

D.C. (n=1,127)

The average vehicle that was sold among respondents was driven between 5,800 to 7,800 miles per year
across the five cities. Based on the driving reported by survey respondents, we generate an upper
estimate of the miles that would be have been driven on suppressed vehicles by taking 80% of the
average VMT driven on all vehicles reported in respondent households. This estimate ranged from 5,100
to 7,400 miles per year across the five cities. These mileage estimates permitted a broader estimation of
the miles that are reduced through the personal vehicles suppressed due to car2go. The average VMT
driven on car2go vehicles per customer per year was found to range from 75 to 142 miles across the five
cities, which illustrates the fact that car2go vehicles are not, on average, driven long distances by the
broader member base (although some members use it quite a bit more). We also computed the
estimated VMT impact that would result, if only 20% of the average VMT driven were avoided from
suppressed vehicles. This amounts to the assumption that only 1,300 to 1,900 miles per year would be
driven on vehicles not acquired by car2go members who reported a vehicle suppression. Taking the
estimated miles removed due to vehicles sold and suppressed, against the additional driving done on
car2go vehicles, we calculate--using the upper suppressed mileage factor--between 20 million to 37.5
million miles (aggregate) are eliminated or not driven due to car2go across the five cities. The estimated
VMT impact under the more conservative assumption is markedly lower, but it still reflects a net
reduction, ranging from 6 million to 12 million miles a year across the five cities. Although we estimate
that only 2% to 5% of the population sells a private vehicle and another 7% to 10% of the population
forgoes a vehicle purchase, the cumulative avoided driving on just those vehicles is large enough relative
to the VMT driven on car2go vehicles overall, that a VMT decline occurs under some rather conservative
assumptions. Overall, this translates into a reduction in GHG emissions, which for the upper (80%)
suppressed mileage VMT estimate, we computed to range between 5,300 to 10,000 metric tons per
year across the five cities or 10 to 14 metric tons per year per car2go vehicle (on average) across the five

5
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cities. If the lower, more conservative 20% assumption is applied to suppressed mileage, then the range
of GHG impacts amounts to 2,200 to 4,200 metric tons per year or 4 to 7 metric tons per car2go vehicle
(when averaged over all vehicles). The percentage reduction on VMT and GHGs is computed in
aggregate across all households using the 80% suppressed mileage assumption. This computation
considers the total estimated net VMT reduction as a percent of the total estimated VMT of car2go
households. Since households both increase and decrease their VMT as a result of car2go (and by
different magnitudes), the percentage change only applies in aggregate. Nonetheless, estimated impacts
of VMT suggest that on balance car2go changes VMT by -6% to -16%, per car2go household and GHG
emissions change by -4% to -18% per car2go household. Overall, the results of this study suggest that
car2go one-way carsharing is substantively impacting travel behavior, miles driven, GHG emissions, and
the number of vehicles on urban roads within operating regions.
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Introduction

Carsharing is the shared use of a vehicle fleet by members for tripmaking on a per trip basis. There are
four forms of carsharing in North America today: 1) roundtrip, 2) one-way, 3) peer-to-peer, and 4)
fractional. In roundtrip carsharing, members begin and end a trip at the same vehicle location and
typically pay for use by the hour, mile, or both. One-way carsharing enables members, who pay by the
minute, to begin and end a trip at different locations—either throughout a free floating zone or station-
based model with designated parking locations. Peer-to-peer carsharing functions much like roundtrip
carsharing; however, the vehicle fleet is typically owned/leased by private individuals and facilitated by
a third-party operator. Finally, the fractional ownership model enables users to co-own a vehicle and
share its costs and use. Roundtrip carsharing has been operating in North America for over 20 years. In
July 2015, there were 39 roundtrip carsharing operators in North America with a total membership of
1,005,893 and a collective fleet of 18,582 vehicles. In 2010, one-way carsharing launched in North
America in Austin, Texas, with the car2go service. As of July 2015, there were three one-way operators
in North America, serving 511,000 members with a collective fleet of 6,870 vehicles (Shaheen and
Cohen, 2016, forthcoming).

We designed the study to better understand how car2go is used; how it changes travel behavior; and its
impacts on vehicle ownership, driving, and greenhouse gas (GHG) emissions. Car2go is a one-way
carsharing service provider with a free-floating operational model, primarily. Between 2014 and 2015,
we distributed an online survey to car2go members in the cities of San Diego, Seattle, Vancouver,
Calgary, and Washington, D.C. Across all cities, the survey was completed by 9,497 car2go members. The
survey was first administered in San Diego in September 2014. We received input on the survey
instrument from our research partners at the Federal Highway Administration (FHWA) of the U.S.
Department of Transportation; the San Diego Association of Governments (SANDAG), the regional
metropolitan planning organization; and car2go. Next, it was modified based on feedback received from
the City of Seattle and released in Seattle, Vancouver, Calgary, and Washington, D.C. in January, March,
July, and September 2015, respectively. Based on an analysis of the survey and car2go activity data, we
estimate the impacts that car2go has had on vehicles sold and suppressed by car2go members, modal
shift, vehicle miles traveled (VMT), and GHG emissions within the five cities during the year the surveys
were deployed.

This working paper has six sections including: 1) methodological overview, 2) impact of car2go on
vehicle holdings, 3) car2go impacts on modal shift, 4) car2go and estimated changes in VMT, 5) GHG
emission impacts, and 6) key takeaways.

Methodological Overview

The survey was sent to all car2go members within the five cities: Calgary, San Diego, Seattle, Vancouver,
and Washington, D.C. Respondents in each city were entered into a drawing for one of ten, $50 Amazon
gift cards. We asked questions about modal shift, changes in vehicle holdings, and annual VMT.
Respondents were asked questions assessing whether they got rid of a vehicle due to the presence of
car2go, as well as whether or not they would purchase a vehicle if car2go, specifically disappeared. In
both cases, respondents had to indicate that car2go was a cause of getting rid of a vehicle or of not
acquiring one. Responses to these questions were tabulated within the sample to generate an estimate
of vehicles sold and suppressed. These impacts were stratified by the self-reported frequency of car2go
use. The stratified impacts calculated from the survey data were then weighted according to the



10/29/19 | CUP19-00079

E. Martin and S. Shaheen. Working Paper. July 2016

distribution of usage frequency by members as observed within activity data provided by car2go in each
city. Researchers then classified active members within the re-weighted data, as people that use car2go
more than once a month. The factors for private vehicles sold and suppressed from the weighted impact
profile of active members was applied to the average overall car2go user population for the year within
each city to calculate an estimate of the number of private vehicles sold and suppressed. This total was
then divided by the average number of car2go vehicles, over the course of the year within each city, to
estimate the “vehicles sold per car2go vehicle” and the “vehicles suppressed per car2go vehicle” on
average. This produced a low and high range of impact for each city, as well as a total impact range
across the cities.

We designed the survey questions to assess car2go impacts, such as private vehicles sold or suppressed
and modal shift. Respondents could also indicate that they sold a vehicle or changed their behavior but
not because of car2go. These actions were excluded from the impact profile. Some respondents in each
survey were filtered out of the analysis due to missed responses, misanswered questions, or other
confounding factors. This reduced the total sample size to 7,346 responses. We also extracted
respondents that relocated when their move (home or work) impacted VMT more than the presence or
use of car2go. This resulted in a final sample of 6,167 for computing vehicle, VMT, and GHG impacts. The
complete sample of 9,497 was used for assessing modal shift in this analysis because the question
structure was a relatively simple ordinal scale question asking whether mode shift had occurred as a
result of car2go. Since respondents were reporting a change in relative usage frequency on a basic
ordinal scale, it presented less opportunity for confounded answers.

Some limitations exist in these findings. Primarily, the impacts of car2go on respondents are self-
reported. On some level, this is unavoidable, since the respondent is the most knowledgeable as to
whether or not car2go was a causal reason for a change in vehicle ownership, VMT, or some other
change in travel behavior. Also, the measurement of annual personal driving is self-estimated. Where
possible, confirmation of impacts was embedded in the methodology. For example, respondents were
filtered out if their responses were implausible or outlier measurements. Furthermore, respondents
were asked to list their vehicles during the year before joining car2go and at the time of the survey. If
they indicated that they sold a private vehicle specifically due to car2go (required of respondents to be
considered an impact), but there was no change in the vehicles reported, then the impact was not
considered in the calculations. Vehicle suppression was restricted to one vehicle per household in this
analysis to be conservative, even though some households reported car2go suppressing more. Despite
these verification steps, limitations remain regarding the self-reporting of impacts and the causal
relationship of those impacts to car2go. We were unable to include a control group of the general
population due to budget limitations. Overall, the majority of respondents indicated that car2go had not
caused them to sell or suppress a private vehicle purchase, and in most cases had not caused a change
in other travel behavior. These results reflect car2go operations in environments that are generally
urban in nature. Furthermore, members opt in to using carsharing systems, like car2go. This is a part of
the process of using carsharing and other shared mobility services. People that cannot use car2go, do
not sign up for the service and consequently do not experience a direct impact from it. Thus, the results
reflect the estimated impacts on individuals who have chosen to use car2go because the service
provides some mobility or economic benefit. Specific methodological points related to vehicle
ownership, modal shifts, VMT, and GHG impacts are included in each discussion below.
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The Impact of Car2go on Vehicle Holdings

The results suggest that the availability of car2go has reduced the net number of vehicles on the road in
the five cities studied within North America. Across all of the cities surveyed, the suppression effect of
car2go (i.e., the effect car2go has on removing the need for members to purchase a personal vehicle) is
larger than the shedding effect of car2go (i.e., the effect that car2go has on allowing members to sell or
get rid of a personal vehicle). Across the five cities, we estimated that between 2% to 5% of members
sold a vehicle due to car2go, which reflected the weighted sample of active members as projected onto
the car2go population. Another 7% to 10% suppressed (or avoided) a vehicle purchase due to car2go
(also reflecting the weighted sample of active members only). As noted above, we considered active
members in this analysis to be those that use car2go more than once per month.

We applied the impact percentages to the average membership base for the year 2014 to estimate the
number of vehicles sold and suppressed by car2go members. We used the year of 2014 for the
computation of these rates because we had activity data during this year to derive the usage frequency
profile for the population. The estimates were then divided by the average size of the vehicle fleet for
that year. This yielded an estimate for the total number of private vehicles sold and suppressed per
car2go vehicle. These estimates describe how the presence of car2go impacts vehicle holdings based on
the fleet size within that city. These impacts are subject to fleet management practices and existing
member-vehicle ratios. For example, if car2go quickly adds 100 new vehicles to a fleet to serve an
expanded area, personal vehicle holdings resulting from this fleet growth may not be immediately
impacted at the rates presented here. The effects of car2go on personal vehicle decisions made by
households proceed at a slower, more gradual pace as a new region acquires active members who adapt
to and feel comfortable with its presence. Areas with different land uses and public transit access also
respond differently. This study evaluates cities with a range of population densities and public transit
networks. At the low end are Calgary and San Diego, with population densities of 3,400 and 4,000
people per sq. mile, respectively. Vancouver has the highest population density with about 13,000
people per square mile, followed by Washington, D.C. (~9,800) and Seattle (~6,700).

The analysis shows a range of vehicle ownership impacts across the cities. As the effect of vehicles sold
is generally the lower of the two, it is considered the lower bound of within-city vehicle impacts. The
upper bound of within-city impacts includes the estimated number of vehicles suppressed and sold per
car2go vehicle. These effects are independent of each other in that they avoid double counting among
respondents. Double counting can occur when a respondent indicates that they both sell and suppress a
vehicle purchase. In such a case, a respondent who sells a private vehicle due to car2go would be re-
acquiring the vehicle in the absence of car2go. When such a conflict arises, we count the vehicle as sold
and not a vehicle suppressed. Because the impacts of a private vehicle sold and suppressed are
independent, they can be added to produce an estimated impact of total vehicles removed due to
car2go. Across the five study cities, it is estimated (based on the minimum and maximum of ranges
across cities) that:

e Car2go members sold between 1 to 3 vehicles per car2go vehicle (on average).

e Car2go members suppressed the need for between 4 to 9 vehicles per car2go vehicle (on
average).

e Overall, when considering both effects together, each car2go vehicle removed between 7 to 11
vehicles from the road of the five cities studied (on average).
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Table 2, below, shows a summary of these effects as derived from the weighted survey responses,
consideration of active member totals, and the translation of those impacts to the car2go population.

Table 2 Summary of Car2go Vehicle Impacts

v;/ae:ﬁhlt:d Weighted Final Total Within-City
bas,::d Sample-based Sample Vehicles Vehicles Vehicles Range of
. . Vehicle Size For Sold per Suppressed Estimated Vehicles
City Vehicle Sold . .
Suppression Vehicle car2go per car2go  Removed per Removed
Percent of . . .
. Percent of Active Impact vehicle vehicle car2go per car2go
Active . R .
Members Analysis Vehicle Vehicle
Members
Calgary 2% 9% 1246 2 9 11 2to 11
San Diego 2% 10% 643 1 6 7 1to7
Seattle 3% 9% 2463 3 7 10 3t010
Vancouver 2% 10% 863 2 7 9 2to9
Washington, 5% 7% 952 3 4 7 3t07

D.C.

The vehicle impacts vary by city, with Calgary having the largest overall impact on a per vehicle basis,
driven by its large suppression effect, while San Diego had the lowest. It is worth noting that car2go
implemented an experiment in San Diego through the deployment of a 100% electric smartfortwo fleet.
This fleet operated for years with limited charging infrastructure and extensive staff support to keep the
fleet charged and vehicles distributed. Despite these challenges, the electric smartfortwo fleet
maintained a growing member base. Furthermore, the emissions of the smartfortwo fleet were
approximately one-third of the conventional smartfortwo fleet. Because of the higher operating costs of
the electric vehicle (EV) and limited charging infrastructure, car2go decided to convert the fleet to
gasoline-powered vehicles. The experiment conducted by car2go provided lessons regarding the
operation of a one-way electric carsharing vehicle fleet, as well as understanding regarding the
challenges of deploying supporting EV infrastructure in an experimental environment.

The aggregate impacts reported by each city are a function of the active population using the system,
the fleet size, and how users answered travel behavior-related questions in the survey. In 2015, car2go
fleets and the membership base grew rather proportionally, keeping member-vehicle ratios close to the
same in most cities. Applying these vehicle factors to the average car2go fleet size of 2015 within each
city yields an estimate of the number of vehicles sold, suppressed, and removed overall as a result of
car2go. These estimates, which represent a projection based on the vehicle rates of the average car2go
fleet size in 2015, are provided in Table 3 below.

10
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Table 3 Estimated Total Vehicles Sold, Suppressed, and Removed Due to Car2go in 2015 Based on
Vehicle Fleet Size by City

Estimated Total

due to Car2go
Calgary 982 5,076 6,058
San Diego 445 2,486 2,931
Seattle 1,619 4,696 6,315
Vancouver 1,571 6,672 8,243
Washington, D.C. 1,832 2,776 4,608
Total 6,449 21,707 28,155

Table 3 shows that the largest aggregate impacts among the five cities are estimated to be in Vancouver,
which had among the larger member populations and fleets, followed by Seattle, Calgary, Washington.
D.C., and San Diego. It is important to note that these estimates are not rates of removal (i.e., annual
number of vehicles removed per year), but rather they are an estimate of the number of automobiles
removed due to the presence of car2go operating in that city in 2015. It is an estimate of what car2go is
replacing in terms of personal vehicles. In total, the estimated city-level impacts on vehicles removed
are a function of a number factors including: 1) total membership size; 2) total fleet size; 3) rates of
private vehicles sold and suppressed, as reported by the survey respondents; 4) the percentage of active
members in each city; and 5) the frequency distribution of their activity. High-density cities, such as
Vancouver and Washington, D.C., have the highest percentage of active users. Lower-density cities
exhibit a lower percentage of active users relative to their respective membership base. San Diego
shows the lowest aggregate vehicle impacts. This is primarily driven by a smaller fleet size and
membership base, as well as a lower relative share of active users in contrast to the other study cities.
City attributes, such as population density, public transit access, and vehicles per household also likely
play a contributing role as to how each population responds to the presence of car2go. For example, the
fact that cities with high population densities also have higher rates of active users suggests that urban
form and the provision of public transit both impact how car2go is used. At the same time, high-density
urban environments often have fewer vehicles to sell due to higher living costs and parking constraints.
The “push and pull” among the broader relationships between urban form and carsharing impacts
should be explored in future research.

Car2go Impacts on Modal Shift

We also asked survey questions that probed how car2go changes travel behavior with respect to other
modes. Not surprisingly, the results indicate that car2go has a diverse impact on how people travel. We
asked survey questions pertaining to how people travel using public transportation, including the
specific modes of bus, urban rail, and intercity rail. We also asked similarly structured questions with
respect to walking and bicycling, as well as automotive modes. As with the vehicle impact questions, the
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modal shift questions asked respondents to indicate whether car2go was a cause of change in their use
of other transportation modes. Using the example of walking, respondents were asked “As a result of
car2go, | walk...”. They were given an ordinal scale of responses, ranging from “Much less often” to
“Much more often,” to which survey respondents could indicate whether car2go had caused an
increase, a decrease, or otherwise did not change their travel with each mode. Table 4, below, provides
a summary of these results for four of the modes asked across all five cities, including the main public
transit and non-motorized modes. Table 5, which follows Table 4, provides a summary of the results for
four more modes, including intercity rail and modes using the private automobile. As discussed in the
methodology, these distributions are reflective of the unweighted sample, in that they show the
broader responses of completed surveys and not just the population considered to be active members.

Table 4 Modal Shift Attributed to Car2go for Public Transit and Non-Motorized Modes

Urban Rail Bus
City
N Increased Decreased No Change N Increased Decreased No Change
Frequency Frequency Frequency Frequency
Calgary 1845 6% 24% 70% 1845 1% 30% 66%
San Diego 816 11% 20% 69% 819 8% 26% 66%
Seattle 3330 6% 3% 91% 3333 8% 28% 64%
Vancouver 1386 6% 19% 74% 1385 5% 48% 47%
Washington, D.C. 1318 3% 24% 72% 1300 3% 21% 76%
Walk Bicycle
City N Increased Decreased No Change N Increased Decreased No Change
Frequency Frequency Frequency Frequency
Calgary 2102 22% 12% 66% 2098 5% 3% 92%
San Diego 1074 34% 9% 57% 1077 7% 6% 87%
Seattle 3484 20% 9% 71% 3481 3% 6% 92%
Vancouver 1419 20% 11% 69% 1427 5% 8% 87%
Washington, D.C. 1325 10% 12% 78% 1321 3% 3% 94%

Public Transit Use

Many respondents reported that car2go substituted for the use of other public transit modes. But in
almost every city and almost every mode, a majority of respondents reported that car2go had not
substantively changed their use of specific modes. However, there were some exceptions. Overall, the
results show that in every city there are people that both increase and decrease their public transit use,
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such as urban rail (e.g., light rail or heavy rail) and bus. However, in most cases more people decrease
rather than increase their public transit use as a result of car2go. One exception is in Seattle, where a
small percentage of respondents (6%) increase their use of urban rail due to car2go, exceeding the
smaller percentage (3%) of respondents decreasing their rail use. Across the other four cities, more
people report a decrease in their frequency of urban rail and bus use than an increase.

Walking and Cycling Use

For walking, the results are a bit different across the cities. A majority of respondents reported no
meaningful change in walking due to car2go, but in four of five cities, at least 20% reported walking

more frequently over the roughly 10% that reported walking less frequently due to car2go. The

exception is Washington D.C., where slightly more respondents report a decline in walking. For bicycling,
the results are less pronounced. In San Diego and Calgary, the two least dense cities, slightly more
respondents were reported to bicycle more frequently than less frequently, whereas in Vancouver and
Seattle, slightly more respondents decrease bicycling than increase it. In all cities, the percentage of
respondents shifting bicycling in one direction or the other is below ten percentage points. Table 5
below shows the results of similar questions for intercity rail and automotive modes.

Table 5 Modal Shift Attributed to Car2go for Automotive Modes and Intercity Rail

Drive Overall Taxi
City
N Inf:reased De_creased No Change N Increased Decreased No Change
Distance Distance Frequency Frequency
Calgary 2110 20% 10% 70% 2096 2% 64% 35%
San Diego 1081 11% 27% 63% 1078 2% 59% 38%
Seattle 3482 28% 15% 57% 3486 2% 42% 56%
Vancouver 1425 47% 15% 38% 1421 3% 65% 33%
Washington, D.C. 1327 44% 11% 45% 1323 1% 57% 42%
Intercity Rail TNCs (e.g., Uber/Lyft)
City
N Increased Decreased No Change N Increased Decreased No Change
Frequency Frequency Frequency Frequency
Calgary NA NA NA NA NA NA NA NA
San Diego 816 6% 5% 89% 1078 22% 16% 62%
Seattle 3333 1% 1% 98% 3484 7% 27% 66%
Vancouver 1382 0% 1% 99% NA NA NA NA
Washington, D.C. 1311 1% 1% 98% 1325 6% 37% 58%
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Driving and Taxi Use

Changes in overall driving and taxi use reflect different dynamics. In the case of taxi use, the results
indicate that car2go is substituting for taxis among the majority of respondents in most cities. For
driving, the results are more nuanced. In San Diego, 27% of respondents report driving less due to
car2go versus 11% driving more. The remainder of the cities reports more people increasing their driving
than decreasing it. In all five cities, the percentage of respondents that reported a decrease in driving is
at least 10%. However, in the densest cities of Vancouver and Washington, D.C., the percentage
increasing their driving is the highest at 47% and 44%, respectively. There are several points to note
about this result. Similar to the example of walking provided above, the modal shift question asks the
respondent to consider the ordinal change in driving, relative to their previous use. But unlike the
walking example, respondents were asked in the context of distance. In the table above, a person
increasing their driving by a little is equally weighted to a person decreasing their driving by a lot. Not
surprisingly, the average magnitude of driving change is different across the respondents. As discussed
in the next section, the average distance driven on car2go vehicles per customer, and per trip, is
relatively small, whereas the personal miles driven on private vehicles sold and avoided is relatively
large. These differences are discussed in more detail in the section evaluating VMT change.

Intercity Rail Use

Respondents were also asked whether car2go influenced their use of intercity rail in cities where these
modes were operational. The results showed that in most cities, the change in intercity rail due to
car2go was very small. In San Diego, a few more people increased their use of this mode than decreased
it, but the overall change was still small.

Ridesourcing/Transportation Network Company (TNC) Use

For ridesourcing/TNC use (also known as ride-hailing), the impact was more varied. In San Diego,
ridesourcing and car2go appeared to exhibit a more complementary relationship, whereas in Seattle and
Washington D.C,, ridesourcing and car2go act as substitutes. The reason for this difference is unclear,
but it may be due to urban density, as San Diego is the second least dense city in this study. Trip purpose
may also play a role in that some individuals may use car2go for travel to social and recreational
activities but prefer ridesourcing for return trips. Ridesourcing services were not operating in the
surveyed Canadian cities at the time of the car2go survey.

Car2go and Estimated Changes in Vehicle Miles Traveled

The estimation of VMT change suggests there is a net reduction in VMT that results from the presence
of car2go. This analysis considers two primary components of VMT reduction and a component of VMT
increase. The components of the VMT decrease are: 1) the miles eliminated by private vehicles sold by
the car2go population, as detailed in the vehicle impacts section, and 2) the vehicles not acquired as a
result of car2go by the car2go population. Naturally, there is a degree of uncertainty related to the
estimation of miles driven on vehicles that are never acquired and thus never actually driven. While this
effect from car2go is real, quantifying it with precision and certainty is probably impossible with present
day measurement tools. We can never know with certainty how far a vehicle that is not acquired would
have been driven. But it is self-evident that vehicles that are suppressed by the presence of car2go
would have been driven some distance, even though this distance is somewhat unknown since it is
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never manifested. While the distance is not directly measureable, it can be estimated in a number of
different ways. In this analysis, we use information about how much the car2go survey population drives
on the private vehicles it owned at the time of the survey (e.g., their current vehicles). The VMT
reductions from personal vehicles sold and suppressed by car2go users are contrasted to the total
amount of driving that occurs on car2go vehicles. The net difference generates an estimate of the VMT
change associated with car2go activity.

There are some other behavioral components that are not directly considered in this analysis. For
example, in this survey there are some households in every city that report a measurable drop in
personal driving due to car2go, but they do not sell or suppress vehicles. This might happen if a
household shifts to greater public transit use for commuting, uses car2go for local trips downtown, and
avoids the need for automobile commuting. They reduce personal driving by amounts larger than
car2go driving but still retain their private vehicles. This behavioral dynamic, however, was not found to
be widespread across the survey population and is not considered in our calculations.

We also observe modal shift that result from the substitution of taxis and ridesourcing vehicles with
car2go. Not surprisingly, some of the miles driven in car2go vehicles would have been taken in taxis and
ridesourcing vehicles, yielding a minimal net change in driving overall from that shift. We did not
consider this substitution in the analysis, although on balance it might favor larger consequential VMT
reductions due to car2go, since some car2go driving would have happened anyway in other vehicles.
Finally, all of the miles driven on car2go vehicles by customers and staff for maintenance and vehicle
redistribution are counted in these estimates. These are miles that would not have occurred in car2go’s
absence. A summary of the underlying factors applied in our VMT analysis are shown in Table 6, below.

Table 6 Factors in VMT Analysis

VMT Analysis Factor Calgary San Diego Seattle Vancouver Washington, D.C.

Average Miles Driven by

Sold Vehicles 6,947 7,821 6,739 7,213 5,835

Average Mileage of
Suppressed Vehicles 6,177 7,467 6,282 5,288 5,161
[Upper Estimate (80%)]

Average Mileage of
Suppressed Vehicles 1,544 1,867 1,571 1,322 1,290
[Lower Estimate (20%)]

VMT on car2go Vehicles
per car2go Customer per 76 78 113 142 98
Year

Table 6 shows the average miles that were driven by the vehicles that were reported as sold by survey
respondents due to car2go. Also shown is the estimated miles driven on vehicles not acquired by
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members as a result of car2go. Both are estimates subject to some uncertainty. As discussed, the miles
driven on suppressed vehicles are the more uncertain estimate, since these miles are never actually
traveled. To better understand the implications of this assumption, we evaluate a range of mileage
driven on vehicles suppressed by car2go. As an upper estimate, we estimate that the annual mileage not
driven on suppressed vehicles is 80% of the average annual miles driven on all personal vehicles held by
survey respondents at the time of the survey. As a lower estimate, we consider the hypothetical
impacts, if mileage not driven on suppressed vehicles of the population was just 20% of the average of
all current personal vehicle miles reported in the survey. Application of these two factors provides an
upper- and a lower more conservative-mileage estimate. The point of the lower estimate demonstrates
impacts under conservative assumptions, given the uncertainty of suppressed vehicle mileage. It is
unlikely that most people acquiring a vehicle would only drive it less than 2,000 miles a year, once the
fixed costs of vehicle ownership are already paid. Finally, activity data of car2go vehicles were used to
calculate the total miles traveled by car2go in each city. This included miles driven by customers, and
importantly, the miles driven by staff members redistributing the vehicles. This total was then divided by
the average number of customers in 2014 to yield an average of car2go miles per customer, which is
applied to other years given knowledge of the customer base. This factor is shown in the fourth row of
Table 6.

These averages range from 76 miles per year per customer in Calgary to 142 miles per customer in
Vancouver. Car2go trips are short on average. The distance of a customer trip across the five cities
ranged from 3.4 miles (Washington DC) to 4.1 miles (San Diego). Across the five cities, car2go operations
averaged about 5 customer trips per vehicle per day (not including staff trips this time). The range
among cities was wide, bounded by San Diego averaging about 2.5 and Seattle averaging about 6
customer trips per vehicle per day.

The miles driven for redistribution purposes (e.g., staff trips) vary by city. This ranged from 3.4% of all
miles (in Vancouver) to 17% of all miles (in San Diego). This upper percentage in San Diego was
inevitably due to the EV fleet operating in that city, where vehicles required frequent shuttling back and
forth to a limited number of charging stations. San Diego in this case was an outlier, for the other cities,
the percentage of staff miles driven was 7.5% of total miles or less. Some car2go customers, of course,
drive far more than the average, and they comprise the more active members. Overall, these averages
suggest that on a per customer basis, car2go members do not drive large distances annually on car2go
vehicles. With these factors and the estimate of vehicles sold and suppressed, along with the
membership base information provided by car2go, we generate a range of estimates for VMT change
resulting from car2go use. These estimates are summarized in Table 7, below, using data derived from
these factors and the 2015 membership and vehicle populations.

Table 7 shows the estimates (rounded to the thousand, where appropriate) that were derived from the
vehicle impacts summarized earlier for the population in each of the five cities and based on vehicle
impact factors. The average miles driven on vehicles sold and avoided are applied to this population to
generate a range of estimates of the total VMT reduced from vehicles sold and suppressed. The
measure of average customers within the city for 2015 is presented, followed by an estimate of miles
driven on the car2go vehicles using the factor for miles driven per customer per year, as defined in Table
6.
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The net difference in the miles removed from sold and suppressed vehicles and the total miles driven on
car2go vehicles comprises the estimated VMT impacts. Across all five cities, these total net impacts
range from 21 to 37 million miles per year using the 80% suppressed mileage assumption and from 6 to
12 million under the more conservative 20% suppressed mileage assumption. Key factors governing this
range are the car2go population, average driving on vehicles removed, the amount of driving on car2go
vehicles system wide, and the impact car2go has had on personal vehicles. The results suggest that
car2go likely reduced net VMT by hundreds of miles per customer on average, ranging from 480 to
nearly 770 miles per customer on average, under the 80% suppressed mileage assumption and 140 to
290 under the 20% suppressed mileage assumption. On a per vehicle basis, the estimated range is nearly
34,000 to 57,000 VMT per vehicle on average, under the 80% suppressed mileage assumption and from
12,000 to 19,000 VMT per vehicle on average, under the 20% suppressed mileage assumption. These
results suggest that car2go is reducing VMT, particularly when considering vehicles not acquired, and
those reductions appear to hold under conservative assumptions. The percentage change in VMT is
based on net impacts and the estimate of total household driving across the car2go population. For this
estimate, we show the percentage change based on the 80% (upper) suppressed mileage assumption
and find that across all five cities the percent VMT reduction would range from 6% to 16% of car2go
household VMT. Note that this is within the universe of car2go households and not the broader urban
environment in which the system is operating. This number only applies to aggregate assessments and is
an average. Not surprisingly, individual households change VMT in ways that are highly varied that
constitute both increases and decreases. The percent of VMT reduction ranges from -6% (Calgary) to
-16% per household (Vancouver and Washington, D.C.), with an average across the five cities of about
-11%.

17



10/29/19 | CUP19-00079

E. Martin and S. Shaheen. Working Paper. July 2016

Table 7 Vehicle Miles Traveled Impact Estimates

2015 Estimate Calgary San Diego Seattle Vancouver Washington, D.C.
Number of Vehicles Shed by Active 982 445 1619 1571 1832
Members
Nurpber of Vehicles Avoided by 5,076 2,486 4,696 6,672 2776
Active Members
Annual VMT Reduced by Vehicles 6,822,000 3,481,000 10,911,000 11,332,000 10,689,000
Shed (mi/yr)
Annual VMT Reduced by Vehicles
Suppressed (mi/yr) 31,353,000 18,563,000 29,502,000 35,281,000 14,327,000
[Upper Estimate]
Annual VMT Reduced by Vehicles
Suppressed (mi/yr) 7,838,000 4,641,000 7,376,000 8,820,000 3,582,000
[Lower Estimate]
Total Estimated VMT Eliminated by | = 3¢ 175 0 22,044,000 40,413,000 46,613,000 25,016,000
car2go (mi/yr) [Upper Estimate]
Total Estimated VMT Eliminated by | =) o) 099 8,121,000 18,286,000 20,152,000 14,271,000
car2go (mi/yr) [Lower Estimate]
Average Number of car2go 68,000 26,000 54,000 64,000 37,000
Customers
Estimated car2go VMT (2015) 5,221,000 2,032,000 6,126,000 9,108,000 3,624,000
Estimated Total Net VMT Change 132,955,000  -20,012,000  -34,287,000  -37,505,000 -21,392,000
(2015) [Upper Estimate]
Estimated Total Net VMT Change 9,440,000 6,089,000  -12,160,000  -11,044,000 110,647,000
(2015) [Lower Estimate]
Estimated Reductlon.ln VMT per 482 771 631 585 581
Customer [Upper Estimate]
Estimated Reductlon'ln VMT per 138 235 224 172 289
Customer [Lower Estimate]
Estimated VMT Reduction per
car2go Vebhicle (mi/veh/yr) -57,000 -49,000 -53,000 -41,000 -34,000
[Upper Estimate]
Estimated VMT Reduction per
car2go Vebhicle (mi/veh/yr) -16,000 -15,000 -19,000 -12,000 -17,000
[Lower Estimate]
Percent Reduction in VMT per
car2go household -6% -7% -10% -16% -16%

[Based on Upper Estimate]
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Car2go and Estimated Greenhouse Gas Emission Impacts

The estimated impacts of car2go on VMT can be translated into estimates of GHG emission impacts. As
detailed in the VMT analysis, driving is directly reduced by car2go through the elimination of vehicles
sold by respondents due to car2go. Driving is further reduced or avoided as a result of vehicles not
acquired due to the availability of car2go. The estimation of GHG impacts resulting from these changes
is produced through the application of fuel efficiency factors to these VMT estimates, which yields an
estimate of fuel not consumed due to car2go under the scenarios detailed above. With estimates of fuel
not consumed, emission factors are applied based on the mix or type of fuel that would have been
consumed by vehicles sold and suppressed, as well as the car2go vehicles.

To translate fuel consumption into emissions, this analysis applies the methodology described by the
U.S. EPA (2014) for the combustion of a gallon of gasoline.” It assumes that 95% of all GHG emissions are
derived from carbon dioxide (CO,), while the remaining 5% are derived from methane (CH,), nitrous
oxide (N,0), and hydrofluorocarbons (HFC). All fuel displaced as a result of car2go was assumed to be
gasoline (in reality some would be diesel).

Respondents reported their vehicles before and after car2go. For those respondents who reported
selling a vehicle due to car2go, the make, model, and year of the sold vehicle is identified. We linked
these vehicles to their base models in the fuel economy database published by the U.S. EPA, and we
identified the combined fuel economy factor. We then averaged the fuel economy factors of the private
vehicles sold to obtain an estimate of the average fuel economy of the population of sold vehicles within
each city. We applied these average fuel economy factors to the total miles reduced from vehicles sold
to yield an estimate of the annual fuel not consumed from these vehicles. Next, we applied the gasoline
GHG emission factor, as defined above, to estimate the avoided emissions from the fuel not combusted.
We consider the avoided gasoline combustion as the emission reduction from the privately sold vehicles
due to car2go.

For vehicles suppressed by car2go, there is more limited empirical information on the mix of vehicles
that would have been acquired. Hence, we apply a relatively conservative fuel economy factor of 42
miles per gallon to estimate the fuel that would have been consumed on these vehicles, while the
emission factor for gasoline combustion remains the same. Finally, the emissions from car2go vehicles
are derived from the mix of vehicles derived from the activity data and the mix of driving on those
vehicles. We used the EPA combined fuel economy factors for the combustion engine and electric
Smartfortwo vehicles to estimate the emissions derived on a trip-by-trip basis. This included emissions
for both staff and customer trips. For San Diego, the fleet was all electric at the time of the survey. The
EPA rates the electric Smartfortwo as having a combined MPGe of 107 mpg-e and reports energy
consumption of 32 kWh per 100 miles. The precise emission factor for this vehicle and any other EV is a
function of charging time of day and the local grid mix of electricity generation. It is a value that changes
with the season and will change over the years. San Diego, as part of the California grid, has on balance
some of the cleaner electrical energy sources in the nation due to high natural gas usage and a growing
portfolio of renewables. While there are a number of factors that determine the precise emissions
associated with electricity generation and emissions (as is the case with gasoline), the U.S. EPA factor in
this case serves as a reasonable proxy that is comparable to those applied to other vehicles. The other

1 U.S. EPA (2014) Greenhouse Gas Emissions from a Typical Passenger Vehicle. EPA-420-F-14-040a
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car2go fleets were primarily combustion engine vehicles. Vancouver had some EVs in the fleet, which
were indeed driven; however, they constituted 0.2% of total miles driven in the Vancouver fleet. Thus,
we only applied the combustion engine (36 mpg) factor to estimate emissions from the estimated miles
driven. The aggregate annual emission impact of car2go is the net difference in the annual emissions
avoided from car2go vehicles sold and suppressed minus the increase in emissions from car2go driving.
Table 8, below, shows the net impacts of car2go on emissions. This result is a natural extension of the
net change in VMT reported in Table 7 (above).

20



10/29/19 | CUP19-00079

E. Martin and S. Shaheen. Working Paper. July 2016

Table 8 Car2go Greenhouse Gas Emission Impact Estimates

2015 Estimate Calgary San Diego Seattle Vancouver Washington, D.C.
Average Fuel Economy of Shed 25.4 23.0 24.9 23.4 23.5
Vehicles
Fuel Not Consumed by Shed 268,313 151,121 438,408 484,792 455,706
Vehicles (gallons of gasoline)
Annual GHG Emissions
Prevented by Shed Vehicles 2,510 1,414 4,101 4,535 4,263
(t/yr)
Fuel Not Consumed by
Suppressed Vehicles (gallons of 746,500 441,976 702,429 840,024 341,119

gasoline / yr) [Upper Estimate]

Fuel Not Consumed by
Suppressed Vehicles (gallons of 186,619 110,500 175,619 210,000 85,286
gasoline / yr) [Lower Estimate]

Annual GHG Emissions
Prevented by Suppressed 6,983 4,135 6,571 7,858 3,191
Vehicles (t/yr) [Upper Estimate]

Annual GHG Emissions
Prevented by Suppressed 1,746 1,034 1,643 1,964 798
Vehicles (t/yr) [Lower Estimate]

Estimated car2go Emissions

1,357 178 1,592 2,367 942
(t/yr)

Net Annual Emissions Change

due to car2go (t/yr) -8,137 -5,371 -9,080 -10,027 -6,512

[Upper Estimate]

Net Annual Emissions Change
due to car2go (t/yr) -2,899 -2,270 -4,152 -4,133 -4,119
[Lower Estimate]

Estimated Emissions Reduced
per car2go Vehicle (t/veh/yr) -14 -13 -14 -11 -10
[Upper Estimate]

Estimated Emissions Reduced
per car2go Vehicle (t/veh/yr) -5 -6 -6 -4 -7
[Lower Estimate]

Percent Reduction in GHG per
car2go household -4% -6% -10% -15% -18%
[Based on Upper Estimate]

21



10/29/19 | CUP19-00079

E. Martin and S. Shaheen. Working Paper. July 2016

The average fuel economy of private vehicles sold ranges from 23 to 25.4 miles per gallon across the five
cities. The GHG emissions are reported in units of metric tons. A single metric ton is 1,000 kg or about
2,200 Ibs. To put this measure in the context of travel, a vehicle driving 10,000 miles a year at an
average of 30 mpg will produce a little more than 3 metric tons per year from driving.

The estimated emissions from car2go fleets range from 178 (using 2015 VMT estimates) to 2,367 t per
year. The lower end of this range is due to the lower emissions of the Smart EV fleet that was widely
operated in San Diego. In aggregate, car2go was estimated to reduce GHG emissions by amounts
ranging from 5,370 to 10,028 t GHG in 2015, using the upper estimate. The lower estimate, based on the
20% suppressed mileage assumption suggests a reduction between 2,200 to 4,100 t GHG calculated for
the year of 2015. This is an impact that is estimated to recur annually as it is derived from avoided
annual driving from vehicles sold and suppressed. But this will naturally fluctuate with the size of the
vehicle fleet and the customer base it serves. On a per vehicle basis, it is estimated that each car2go
vehicle displaces between 10 to 14 metric tons of GHG per year on average, when considering the upper
estimate and between 4 to 7 when considering the lower estimate. The percentage reduction in GHGs is
generally in line with those of VMT. Calgary’s notably declines relative to VMT. This is because the
vehicles sold in Calgary were unusually efficient relative to the general population of vehicles; household
driving in Calgary was reported to be relatively high; and the car2go population is relatively large. In
general, changes in GHGs will move closely with changes in VMT. Based on the 80% suppressed mileage
assumption, the percent of GHG reduction ranges from -4% (Calgary) to -18% (Washington, D.C.) per
household, with an average across the five cities of -10%. Broadly, when considering both vehicles sold
and vehicles suppressed due to car2go, the estimates suggest that car2go is having an impact reducing
GHG emissions within all five cities.

Key Takeaways

We found that car2go has a diverse impact on the travel behavior of urban residents within the five
cities we studied. A majority of members use public transit less frequently; walk more frequently; use
taxis less frequently; and have a range of impacts on other modes.

Data analysis from the survey suggests that car2go is having an impact on vehicles owned by members,
as well as on overall driving. The assumptions and weighting applied to the vehicle ownership and VMT
impacts reported from the survey are generally conservative, taking into account the balance of
customer usage, and only the impacts of active members. Nevertheless, these results show that vehicle
ownership impacts are multiples of the number of car2go vehicles deployed.

The vast majority of respondents indicated that car2go did not result in a vehicle sale or a postponed
purchase. Overall, car2go has a net vehicle reduction despite the fact that only a minority of the sample
indicated a causal effect on vehicle holdings. The balance of these impacts is tilted considerably toward
vehicle suppression.

One possible reason for this is the timing of this study relative to the shared mobility industry today (i.e.,
there are many shared modes now available, such as bikesharing, ridesourcing, etc.). At present,
carsharing is a known option in many cities that people can opt into. Hence, it is likely that the
suppression effect (in contrast to vehicles sold) will increasingly dominate the impacts found within
large-scale studies on the impacts of carsharing and other shared modes in core urban areas.
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The conclusions with respect to VMT are similar. The minority of people who sell and avoid a private
vehicle purchase are causing the car2go VMT reduction, while the broader population does not appear
to drive car2go for large distances. Even if assumptions regarding the amount of VMT displaced were
further reduced, estimated net reductions in VMT appear to hold. This suggests that one-way carsharing
is almost certainly reducing VMT overall, even though the magnitude of the reduction may not be
precisely determinable. This is evident by the relatively low average mileage per customer driven on
car2go vehicles, which is bounded between 75 and 150 miles per customer per year (on average) across
the five cities studied. In Table 9 below, we provide a synopsis of the aggregate and city-by-city impact
metrics from the study.
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Table 9 Overview of car2go Results

Washington Five City

Category Calgary San Diego Seattle Vancouver D cg ! Average or
e Aggregate

Percentage of car2go 2% 2% 3% 2% 5% 2.70%
Population Selling a Vehicle
Percentage of car2go
Population Suppressing a 9% 10% 9% 10% 7% 9.35%
Vehicle
Estimated \{ehlcles Sold per ) 1 3 ) 3 )
car2go Vehicle
Vehicles Su!opressed per 9 6 7 7 4 7
car2go Vehicle
Estimated Vehicles Sold 982 445 1,619 1,571 1,832 6,449
Estimated Vehicles 5,076 2,486 4,696 6,672 2,776 21,706
Suppressed
Estimated Vehicles Removed 6,058 2,931 6,315 8,243 4,608 28,155
Estimated car2go VMT / yr 5,221,000 2,032,000 6,126,000 9,108,000 3,624,000 26,111,000

Estimated Annual Net
Change in VMT -32,955,000 -20,012,000 -34,287,000 -37,505,000 -21,392,000 -146,151,000
[Upper Estimate]

Estimated Annual Net
Change in VMT -9,440,000 -6,089,000 -12,160,000  -11,044,000 -10,647,000 -49,380,000
[Lower Estimate]

Estimated Annual Net
Change in GHG Emissions -8137 -5371 -9080 -10027 -6512 -39,127
(t/yr) [Upper Estimate]

Estimated Annual Net
Change in GHG Emissions -2899 -2270 -4152 -4133 -4119 -17573
(t/yr) [Lower Estimate]

Estimated Annual Net
Change in GHG Emissions

per car2go vehicle (t/yr/veh) 14 13 -14 -11 -10 -12.7
[Upper Estimate]

Estimated Annual Net

Change in GHG Emissions s 6 . 4 . iy

per car2go vehicle (t/yr/veh)
[Lower Estimate]

Percent Reduction in VMT
per car2go household [based -6% -7% -10% -16% -16% -11%
on Upper Estimate]

Percent Reduction in GHG
per car2go household [based -4% -6% -10% -15% -18% -10%
on Upper Estimate]
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E. Martin and S. Shaheen. Working Paper. July 2016

While car2go one-way carsharing operations within the five cities studied were estimated to add
between 2 and 9 million miles of driving to urban roads, that mileage is a fraction of the personal
mileage estimated to have been removed by vehicles sold and suppressed. There is a degree of
uncertainly to this estimate, particularly with respect to the mileage eliminated due to vehicle
suppression. Nevertheless, even if very conservative estimates of annual VMT on suppressed vehicles
are applied, the net impact of car2go’s one-way carsharing would still be a reduction in VMT overall. The
analysis here finds that car2go would have a net zero impact on VMT if all personal vehicles estimated
to be sold and suppressed by active members were driven a little less than just 1000 miles per year. This
is far below the reported annual VMT of average sold vehicles and far below the average annual driving
of personal vehicles. These impacts also translate to a reduction in the GHG emissions associated with
gasoline not combusted as a result of reduced driving. When considering reductions as represented by
the 80% suppressed mileage estimate, VMT of car2go households is estimated to fall by -6% to -16%,
and for GHG emissions, by -4% to -18%. Overall, the results of this study suggest that car2go one-way
carsharing is having a notable impact on travel behavior, miles driven, GHG emissions, and the number
of vehicles on the road within operating regions.
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