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The Mobility on Demand (MOD) Vision

The United States Department of Transportation (USDOT) uses the term Mobility 
on Demand (MOD) to represent its vision for future mobility. MOD envisions a safe, 
reliable and carefree mobility ecosystem that supports complete trips for all, both 

personalized mobility and goods delivery. 

USDOT achieves this vision by leveraging innovative technologies and facilitating 
public private partnerships to allow for a user-centric approach that improves 

mobility options for all travelers, and delivery of goods and services.

Technology-enabled

Traveler-centric Mode-neutral

Partnership driven
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Defining TSMO

“Integrated strategies to optimize the performance of 
existing infrastructure through the implementation of 

multimodal and intermodal, cross-jurisdictional 
systems, services, and projects designed to preserve 
capacity and improve security, safety, and reliability

of the transportation system” 

Definition of Transportation Systems Management and 
Operations (TSMO) as stated in 2012 Moving Ahead 

Progress in the 21st Century (MAP-21) legislation
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What is a Mobility Marketplace?

A MOD Marketplace is a digital platform where multimodal supply for 
personal mobility and goods delivery services are integrated into a trusted 
venue for consumers to plan, reserve, and purchase services that meet their 
current needs. 

Consumer demand for these services 
is matched with supply provided by 
transportation agencies and 
operations managers, as well as 
private mobility and goods delivery 
providers. 

A Marketplace is enabled by strong 
data governance, integrated payment 
processing, and shared transactional 
specifications. 
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Marketplace – Implementation Needs
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Marketplace - Goals and Objectives

▸ Enhance mobility and transportation efficiency 
▸ Stakeholders see a need to expand the transportation options available to travelers

▸ Expand customer experience with access to a seamless, tailored, equitable, 
accessible, and traveler-centric MOD service for all travelers 
▸ Following the MOD vision of traveler-centric mobility, the Marketplace should be accessible 

to all travelers, not just a portion of them
▸ Promote environmental stewardship

▸ In addition to mobility goals, stakeholders have a desire to promote responsible resource 
usage. 

▸ Review relevant policies and standards
▸ The deployment may further extend its benefits by ensuring that relevant policies and 

regulations are in sync with the MOD vision and are agreeable to all stakeholders.
▸ Generate revenue

▸ By improving the transportation experience, it can encourage the usage of transit and 
other transportation options, increasing the profitability of stakeholders

▸ Maintenance and operation of the system 
▸ Finally, it is important to prioritize the smooth operation of the overall system to ensure 

that all aspects of the deployment work properly and efficiently. 
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Example – Goal 2: Expand customer experience with access to a 
seamless, tailored, equitable, accessible, and traveler-centric 
MOD service for all travelers.

▸Provide an integrated multimodal trip planner engine, including seamless connection points between 
mobility services and access to electronic payment
▸Ensure ease and convenience of the MOD interface for all travelers
▸Generate a customized trip journey based on the user's choices
▸Generate a customized goods delivery service based on the user's choices
▸Provide access to the seamless MOD services through a mobile app, an Application Programmer 

Interface (AP)I, kiosk, web widget or Software Development Kit (SDK)
▸Select trip based on cost, duration, carbon footprint, accessibility features, etc.
▸Provide visual aids through a user interface reflecting trip progress with real-time data and a map 

suited for all travelers
▸Use appropriate wayfinding aids for travelers with disabilities prior to and during the trip journey
▸Provide information on the go with details about each leg of the trip
▸Provide an enhanced customer experience through the use of technology, services, and DaaS
▸Provide accessible mobility services focused on increasing access to employment, education, 

healthcare, and other services
▸Provide accessible mobility services for various communities (City Center, Suburban, Edge City, 

Exurban, Rural)
▸Provide seamless transfers for transit rider

▸ Integrate USDOT work/initiatives into the MOD framework: Integrated Dynamic Transit Operation   
Connection Protection (T-CONNECT), Dynamic Transit Operations (T-DISP), and Dynamic Ridesha  
Ride), Travel Management Coordination Center (TMCC), Integrated Corridor Management (ICM),  

▸ Use technology and services to provide each individual equitable, accessible, traveler- centric ser  
leveraging public transportation’s long-standing capability and traditional role in this respect

▸ Remove mobility barriers for individuals with disabilities and in disadvantaged communities
▸ Enable payment for all portions of a multimodal trip from a single convenient Consumer Paymen   

account
▸ Increase access of underserved communities to transportation to places of employment, educati  

healthcare, and other services
▸ Ensure that underserved/disadvantaged populations have affordable and equitable access to mo  

services
▸ Provide integrated mobility application and account-based fare payment systems to accommoda  

unbanked users
▸ Provide subsidies for riders
▸ Provide low-income commute gap filling work
▸ Provide equitable geographic access to transit
▸ Provide service to accessible paratransit customers
▸ Leverage technology to provide access to modal options for all travelers
▸ Unlock tax savings for property managers and employers
▸ Provide an enhanced customer experience through the use of on-demand service using technolo   

services
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Marketplace System View
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Stakeholders – Supply and Demand

▸ Federal Government
▸ State and Local Authorities
▸Public Transit Agencies
▸Transportation Service Providers
▸Transportation/Operations Managers
▸App and Technology Providers
▸Volunteer groups/ programs and neighborhood advocacy 

groups
▸MOD Platform Provides, Operators and Maintainers
▸ Large employers and organizations
▸Consumers
▸Goods delivery consumers
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Consumer Needs

Consumers Users need access to a comprehensive list of mobility providers and real-time information about which mobility providers 
are currently operating in the area. Travelers are not informed when new mobility providers come online or when an 
existing mobility provider suspends service or exits the marketplace.

Consumers Gaps exist in the trip chain, e.g. first- and last- mile connections to public transportation.
Users need reliable mobility services, but options are limited.

Consumers Users cope with inconvenient trips that include highly variable travel times, long connections, and safety concerns. Users 
need safe and reliable mobility services and options.

Consumers Users need insight into the private information they are exposing and consenting to sharing in clear privacy policies.

Consumers Users need to gather travel information from multiple sources, individual websites or applications, but are unable to book 
trips or plan and pay for an entire multimodal trip from origin to destination in a single application.

Consumers Provide mobility services and tools for older adults and people with disabilities.
Consumers Provide mobility services for those who are poorly served by transportation.

Consumers Users need insight into the private information they are exposing and consenting to sharing in clear privacy policies.
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User/System Needs

Stakeholder User Need Change Required Recommendations for Implementation (System Needs)

Consumers Users need insight 
into the private 
information they are 
exposing and 
consenting to sharing 
in clear privacy 
policies

Set data privacy 
policies.

• Develop a Data Management Plan to outline 
data storage policies to ensure security and 
privacy of the data

• Identify and implement secure data standards 
and policies related to the collection and 
storage of personal and sensitive data

• Identify and implement standards and policies 
related to the distribution of all data

• Identify and distribute clear privacy policies 
that outline the data that is collected from 
app users as well as how the information will 
be used and/or distributed

Example User/System Need: Consumer Privacy
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Public Agency Needs

Public 
agencies

Studies and customer surveys are completed to understand modal shift and access to certain facilities. Transit ridership is 
declining for certain routes.
Operations and planning staff need ways to gather information about how residents and customers move around the
transportation network.

Public 
agencies

Data generated by the pervasive use of cellular phones and mobility apps has offered insights into characteristics of 
human mobility patterns. Government agencies need a single point of information about how travelers are accessing, 
consuming and paying for transportation.

Public 
agencies

Data gaps exist and intensive manual efforts are necessary to generate MOD Key Performance Indicators (KPIs) and 
measurements.
Stakeholders need a centralized data warehouse for the collection, storage, and
analysis of data.

Public 
agencies

Lack of standards for public or private mobility data leads to one-off data interfaces to each data source, reducing the MOD value 
proposition and increasing the length of technology implementation cycles. Agencies need a way of standardizing data to provide 
common formats and interoperability among the MOD stakeholders and subsystems.

Public 
agencies

Lack of integration of MOD data into ATDM, Transportation Demand Management (TDM), Integrated Corridor Management System 
(ICMS) and Transportation Systems Management and Operations (TSMO)
strategies.

Public 
agencies

Use of the MOD Platform to implement ATDM, TDM, ICMS and TSMO
strategies.
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Subsystems and  Operational Requirements

▸ Data Collection
▸ Data Hub and Data 

Warehouse
▸ Multimodal Trip Engine
▸ Route Planner (Goods)
▸ Mobile Application
▸ Trip Optimization Engine
▸ Integrated Electronic 

Payment System
▸ Data Analytics and Reporting
▸ Data Mart & Open Data
▸ Application Programming 

Interface
▸ Web Widgets
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Subsystem example

Layer Subsystem Definition Requirements Trip Considerations

Business 
Logic 
Layer

Multimod
al Trip 
Planner

A routing algorithm that 
provides the shortest trip 
based on a user’s selected 
travel parameters to obtain 
reliable, complete, and 
accurate trip results 
including all mobility 
modes with adequate 
transfer times. 

• Fixed-route data 
• Demand-responsive 

data
• Geocoder 
• Walking and 

wayfinding systems
• Augmented reality 

(optional)
• Real-time conditions 

(optional)

• Accessibility
• Trip engine routing 

choices (fixed/flexible 
transit services, 
ridesharing, ridesourcing 
and taxis, 
bikesharing/scooter 
sharing, carsharing)

Subsystem Functional Overview Example: Multimodal Trip Planner
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Operational Scenario Use Cases

Use Case Scenarios

• Leverage shared MOD data to analyze 
infrastructure conditions and improve 
transportation operations

• Fill gaps in existing transportation 
networks and provide travelers with 
additional options and flexibility

• On-Demand 
Neighborhood/Campus/Retirement 
Community/Employer Services

• On-Demand door-to-door and 
paratransit services

• Plan trip using integrated multimodal 
application

• On-Demand first/last mile services
• Flexible Goods Delivery Services

User-System Interactions

• Primary actors, supporting actors, 
stakeholders and interests

• Scenario descriptions
• Preconditions
• Postconditions
• Performance goal
• Basic workflow
• Alternative workflow
• Special Requirements 
• Assumptions 
• Notes and issues
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Operational Scenario Use Cases

▸Use Case 1: Leverage shared MOD data to analyze 
infrastructure conditions and improve transportation 
operations
▸Use Case 2: To fill service gaps and provide travelers with 

additional options and flexibility when privately operated 
vehicles and fixed-route transit services are insufficient.
▸Use Case 3: On-Demand 

Neighborhood/Campus/Retirement Community/Employer 
Services
▸Use Case 4: On-Demand door-to-door and paratransit 

services
▸Use Case 5: Plan trip using integrated MOD application
▸Use Case 6: On-Demand first/last mile services
▸Use Case 7: Flexible Goods Delivery Services
▸Use Case 8: Registration for an integrated multimodal 

application with integrated e-ticketing solution
▸Use Case 9: Plan trip using integrated multimodal 

application and pay using integrated e-ticketing solution

• Actors
• Description
• Preconditions
• Postconditions
• Performance Goal
• Basic Workflow
• Alternate Workflow
• Special 

Requirements
• Issues
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Operational Use Cases - Example



U.S. Department of Transportation
ITS Joint Program Office | Federal Transit Administration| Federal Highway Administration

User Journey Map – Example 1
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User Journey Map – Example 2
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MOD 
Marketplace 
Concept of  
Operations

Summary of Impacts
Organizational 
Considerations
• Business Models
• Payment Models
• Partnerships (contracting/ 

procurement, NDAs)
• Workforce Issues
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MOD 
Marketplace 
Concept of  
Operations

Summary of Impacts

Policy 
Considerations
• Applicability of existing laws 

and regulations
• Equity (digital poverty, 

accessibility, affordability, 
spatial access)

• Design and management of 
physical infrastructure

• Data stewardship (privacy, 
standards, security, sharing)
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MOD & Standards

MOD 
Principals

Equitable 
Standards

MOD principals inform equitable standards
and equitable standards allow for the realization of MOD principals.
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Marketplace & Standards

Trip planning was 
limited to a single 

mode and there was 
a general lack of 

standards

10+ years ago Today

Still a lack of 
harmonized 

standards that 
describe required 
data elements for 

MAT

Multimodal trip 
planners were 

developed, later 
followed by 
standards

The state of MAT influenced standards
in the Marketplace
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Dimensions of  Multimodal and Accessible Travel

Spatial
physical location of traveler

infrastructure/features/land use

Informational
data/communication/media 

Accessibility
traversable by a person 

with disabilities

Transactional 
request/reservation/payment, 
data exchange/sharing/privacy 

Institutional 
relationships among 

transportation/mobility providers 

Technological 
technology that facilitates MAT

Modal 
transportation services that 

comprise MAT

Temporal 
availability of opportunities across 
the day, week, or other time period

Equity
economic disadvantages, digital 

poverty, and the urban/rural divide
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MOD Key Areas for Standards Development

Path of travel,
infrastructure/vehicle

Wayfinding and 
navigation

Automation and 
robotics

Human-machine 
interface

Data sharing, exchange, 
privacy

Integrated payment



U.S. Department of Transportation
ITS Joint Program Office | Federal Transit Administration| Federal Highway Administration

On-Demand / Mobility Platform APIs

▸ Developed framework for duplicative standards and gaps in standards 
▸ Outreach: reviewed emerging/existing standards & specifications
▸ ISO – from TC 204 Intelligent Transportation Systems
▸ MaaS Alliance
▸ Demand Responsive Transportation (SUTI -Scandinavia, TCRP Report 

210)
▸ Others (project related -- ATTRI, vendor published and proprietary)

Rules / 
Service 

Information

Scheduling / 
Dispatch Certification Payment

Customer to
Business (C2B)

Business to 
Business (B2B)

Trip 
Information

Reservations 
/ Booking Payment Registration
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Integrated Payment

Source: Tech memo 3?

Use Cases
▸ Interchange between operator and 

financial service account managers 
(including reconciliation)

▸ Fee/fare validation by service operator(s)

▸ Cost estimation for multimodal trip 
planning

▸ Point of sale for multimodal journey 
booking and ticketing
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Marketplace from Complete Streets view

▸ Policy and design approach 
prioritizing safety and mobility for all 
users

▸ Two categories:
▸ Curb and Micromobility Vehicle 

Management (CM)
▸ Public Right of Way/ Data 

Modeling for Indoor Navigation 
(PROW)

29

Illustration of neighborhood street with 
Complete Streets design elements. 

Source: NACTO
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Thank you

Robert Sheehan
USDOT
ITS JPO
robert.sheehan@dot.gov
202-366-6817

Jim Hunt
FHWA 
Office of Operations
jim.hunt@dot.gov
202-680-2679

Gwo-Wei Torng
FTA
Office of Mobility Innovation
Gwo-Wei.Torng@dot.gov
202-366-2378

Ralph Volpe
FHWA
Resource Center
ralph.volpe@dot.gov
404-985-1268
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