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INTRODUCTION 

Advanced and emerging transportation technology is an extensive topic with far-reaching 
implications for our cities and transportation systems. Some technologies, for example, ride 
sharing, have already impacted or even transformed the way people move around our cities. 
Others, for instance, autonomous vehicles, promise to advance that trend in the not-distant future. 
This document addresses many of these topics in detail, providing a brief overview through the 
lens of Transform 2045, the Sarasota/Manatee 2045 Long Range Transportation Plan (LRTP). 

In an increasingly connected world, technology will continue to impact and transform our 
transportation systems in myriad ways. Between 2020 and 2045, our transition away from the 
internal combustion engine (ICE) and towards an electrified, shared, more connected, and, 
ultimately, autonomous transportation ecosystem, will radically change the way we move around 
our cities. These technologies even promise to transform the way we study and make decisions 
about our transportation systems, generating massive amounts of so-called mobility data and 
providing greater insight into how we move around and how these patterns can better be 
addressed.  

Key Takeaways 

Below are key takeaways related to advanced and emerging transportation technologies:  

 Opportunities for Good: Emerging transportation technologies present a significant 
opportunity to communities. Decisions made today will have major impacts on how these 
technologies will shape cities of the future.  

 Major Funding Implications Ahead: Transportation funding sources must evolve as 
autonomous vehicles (AVs) and electric vehicles (EVs) threaten to significantly shrink fuel 
tax revenue. Faced with potential budget shortfalls, agencies will need to craft and 
advocate for new ways of funding transportation budgets. 

 CVs and AVs Promise - and Bring – Change: Although significant adoption of autonomous 
vehicles is not anticipated until the 2040s, the impacts and opportunities brought by 
connected vehicles (CVs) are already becoming prevalent. Some types of crashes are 
already declining for vehicles equipped with CV technologies. 

 Enhanced Role of MPOs: Because many advanced technologies are best used on a regional 
level, MPOs can serve as an important resource to local agencies looking to implement 
such technologies. MPOs should continue to coordinate with State and Federal authorities 
while staying abreast of emerging trends.  

 Increased VMT: Although vehicle miles traveled (VMT) are expected to increase 
significantly, this trend will be partially negated by efficiencies brought on by AVs. Policy 
geared towards encouraging a shared-AV model will also reduce and mitigate the impacts 
of AV-induced VMT increases.  
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FHWA LRTP Guidance 
According to the January 2018 LRTP guidance issued to the Florida Department of Transportation 
(FDOT) by the Federal Highway Administration (FHWA), the scope of each LRTP must comply with 
a set of basic requirements that address areas such as stakeholder coordination and input, fiscal 
constraints, and technical topics. Although emerging issues are not required to be addressed by 
current Federal laws or rules, their inclusion is highly encouraged due to considerable attention in 
national discussions. Among the topics recommended to be covered are Mobility on Demand 
(MOD), AVs, and CVs and their respective impacts on the transportation network. 

Transportation Technology and the LRTP Vision 
Transform 2045 is a guide for developing the multimodal transportation system of tomorrow and 
is built upon the requirements of Federal and State law. To help steer this process, the MPO 
developed a series of scenario planning exercises designed around robust stakeholder 
involvement. At the conclusion of this process on April 20, 2020, the MPO Board adopted a series 
of Vision Statements:  

 Promote Economic Diversity: Attract high-tech businesses and employees, focus on port 
centers as economic engines, brand and plan for the higher education/cultural corridor on 
US-41, prepare transportation infrastructure for new technology. 

 Preserve Environmental Health: Safeguard treasured environmental assets, plan for 
resiliency from storms and flooding, balance protection and land use, increase density, and 
decrease auto dependency. 

 Create Vibrant Places: Increase housing and transportation choices, provide more 
multimodal options including safe walking and bicycling, preserve corridors for future 
premium transit to connect urban centers. 

In the spirit of achieving these visions, each of which includes or is impacted by a transportation 
technology component, the following document is the culmination of research related to a variety 
of transportation technology topics. 
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NATIONAL GUIDANCE  

NACTO Blueprint for Autonomous Urbanism 
The National Association of City Transportation Officials 
(NACTO) released a guidebook in 2019 titled the Blueprint for 
Autonomous Urbanism. The guidebook serves as a high-level 
guide to city, county, and MPO transportation professionals on 
how to best prepare for and implement an autonomous future 
and establishes a role for each level of government, from 
federal to local, as we move towards autonomy.  

Specifically, the Blueprint sets aside four policy focus areas 
needed to help contribute to a thriving city: 1) Transit, 2) 
Pricing, 3) Data, and 4) Urban Freight. Part of NACTO’s 
guidance related to the autonomous future that diverges from 
many thought leaders is a focus on the enhanced role of 
transit in our transportation ecosystem. The Blueprint 
recommends that policymakers enable driverless, high-occupancy, and technology-loaded transit 
vehicles to maximize capacity on our streets rather than focus solely on low-occupant, private, or 
shared driverless cars. In doing so, transit-forward agencies will be able to harness new advances 
in technology, right-of-way, automation, and big data to move more people throughout urban areas 
than possible in a low-occupant AV future. 

Citing the historical impact of induced demand, the blueprint also calls for new pricing policies to 
help thwart the massive rise in VMT discussed elsewhere in this document. In particular, the 
Blueprint calls for developing pricing plans and policies to reduce congestion and ensure that 
revenue is dedicated for transit, walking and bicycle improvements. The document also addresses 
the need to prioritize equity, so that historically under-represented groups or low-income 
populations are not left out of the mobility conversation. Developing support for this pricing policy 
among local stakeholders, and to use a data-driven approach to evaluate the effectiveness of 
pricing is paramount. Some pricing approaches proposed include Cordon Pricing, in which fees 
are awarded based on existing levels of congestion or demand, dynamic curb pricing, in which a 
fee is assessed based on when and where  freight or passengers may be dropped off, and trip 
pricing, which includes techniques such as per-ride taxes and user fees, tolled lanes, or VMT fees.1  

The Blueprint also includes guidance on the data that will play a vital role in decision-making in the 
future. These data are broken down into two categories: Journey or Mobility Data, which describe 
how individuals or goods get from destination to destination at a granular level on a trip-by-trip 

 
1 NACTO, Blueprint for Autonomous Urbanism, 2nd Edition, 2019. 
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basis, and Asset Data, which describes the infrastructure (streets, curbs, etc.) and how or when it 
may be used (speed limits, no parking areas, etc.). The guide calls for increasing the ability of 
agencies to collect, maintain, and analyze these data. Among these policy considerations are:  

 Updating and enhancing current asset data to better guide the autonomous future; this 
includes data produced by such devices as parking occupancy sensors; vehicle, bike, and 
pedestrian counters; digital parking meters; and traffic signal data, among others.  

 Focus on open data specifications and interoperability so data from a variety of agencies 
will be compatible, thus, more useful.  

 Enhance and update data management policies, ensuring that consumer privacy is 
maintained and protected; data privacy is becoming a more prominent topic as our 
societies become more connected, and transportation professionals should be aware of 
the data aggregation methods that help maintain user privacy while still providing public 
agencies with this valuable information.  

 Build up in-house data capacity so staff can produce new asset data and analysis more 
quickly and efficiently.  

 Control the means of communication by planning, creating, permitting, and maintaining 
connected infrastructure to enable the autonomous future.  

Finally, the Blueprint addresses forecasted changes to urban freight transport and delivery. As 
autonomy becomes reality, curbsides will gain prominence. For that reason, NACTO proposes not 
just rethinking the “last mile” but also the “last 50 feet.” With new data and less demand for on-
street parking, dynamic pricing techniques will demand a more orderly curb experience, with 
deliveries incentivized to occur during off-peak times and in less total time than today. As drones 
and delivery robots become more common in urban areas, NACTO proposes that cities and 
policymakers take a more active role in regulation. For example, localities should ensure that 
pedestrian and bicycle facilities such as sidewalks or bike lanes are discouraged or prohibited for 
use by delivery robots.  

General design considerations in the age of autonomy, as predicted by the guidebook, include a 
shorter stopping distance and tighter vehicle spacing needed for AVs. These improvements, for 
example, will enable more frequent mid-block crossings for pedestrians. The ability of AVs to 
operate in narrower lanes also means shorter crossing distances for pedestrians and more room 
for high-quality bicycle infrastructure. 

Other National Guidance 

Significant attention has been paid to the autonomous future by a multitude of professional and 
research organizations. Some of these organizations and resources include: 
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American Planning Association: APA makes available a variety of resources and guidance for 
planning for the autonomous and connected vehicle future, including the Planning Advisory 
Service Report 592 “Planning for Autonomous Mobility” (2018). 

Institute of Transportation Engineers: ITE is an industry research leader for future transportation 
technology and has myriad resources related to the topic. Some of these resources include a 
CV/AV Steering Committee and associated task force and regular research publications.  

Transportation Research Board: TRB’s Research Board Forum brings together public, private, 
and research organizational partners to share perspectives on the critical issues surrounding the 
deployment of automated vehicles and shared mobility, with regular meetings and publications 
related to the topic. 

STATEWIDE RESPONSE 

Several statewide research efforts have been completed towards understanding and preparing for 
the adoption of emerging transportation technologies. Some of these efforts, described in greater 
detail in this section, include FDOT’s Automated, Connected, Electric, and Shared-Use (ACES) 
guidance, the FDOT District 1 Transportation Systems Management and Operations (TSM&O) 
Master Plan, and the Center for Urban Transportation Research (CUTR) Fuel Tax Revenue 
Projection Study. The culmination of these research topics includes extensive guidance to MPOs 
working to prioritize and fund the transportation system of the future.  

Connected, Electric, and Shared-Use: ACES 

ACES vehicle technologies fall into the categories of: 

 Automated: vehicle guiding itself with little or no human input 
 Connected: vehicles linking to other devices to improve safety and/or efficiency 
 Electric: vehicles using one or more electric motors for propulsion 
 Shared-use: vehicles that are not privately owned and are used by more than one person 

or organization2 

As shown in  

Figure 1, autonomous vehicles use a host of technologies to take control of responsibilities 
currently handled by humans. Lidar, radar, and optical sensors are used to “see” other vehicles, 
people riding bikes or walking, obstructions, and lane markings while other onboard sensors and 
GPS help to accurately relate the specific position of the vehicle on a highly-mapped street. A 

 
2 Ben Walker, HNTB, “Preparing for ACES: Automated/Electric/Connected/Shared-Use Vehicles,” TransForum, Venice, 
FL, January 2019, https://www.mympo.org/m/mandates/lrtp/ transform-tomorrow. 
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central computer equipped with highly sophisticated software takes over the responsibility of 
speed, steering, and braking.3 

Figure 1: Diagram of AV Technologies 

 
Source: Boston Consulting Group 

 

Different scenarios for adopting ACES technologies are shown in Figure 2, based on information 
from the FDOT ACES Guidebook. 

  

 
3 American Planning Association, “Planning for Autonomous Mobility,” 2018. 
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Figure 2: Trajectories Towards CV/AV Advancements 

 
Source: FDOT, “Guidance for Assessing Planning Impacts and Opportunities of ACES Vehicles,” 2018. 

 

In January 2019, Ben Walker of HNTB presented on ACES at the TransForum Conference and 
summarized many of the opportunities and challenges associated with these different scenarios. 
Enhanced Driving Experience scenarios include managed AV lane networks that would require 
significant market penetration of AVs and good coverage but would not necessarily require vehicle-
to-vehicle (V2V) communication. The Ultimate Driver Assist scenario relies more heavily on CVs, 
which could potentially reduce crashes, allow for better and more efficient use of roadway and 
parking infrastructure, and improve timeliness of transit and travel. Under the Slow Roll scenario, 
vehicle ownership and usage maintain current trends, with incremental advances in such 
improvements as CVs, safety, and congestion management. This approach may include 
Transportation Systems Management and Operations (TSM&O) improvements. 

The ‘Driver Becomes Mobility Consumer’ scenario incorporates the shared vehicle approach, which 
may occur through niche markets and/or providers that may adopt significant levels of AV or CV 
technologies. Shared vehicle companies may also become predominant providers with AVs, with 
or without a heavy emphasis on CVs. These approaches have the potential to impact the size and 
location of parking spaces, attainable density, design of streetscapes, and building entrances. With 
scenarios adopting all available technologies, there may be the repurposing of garages and 
reduced need for signs and signals. These approaches can improve safety and efficient use of 
infrastructure, but they also may lead to more vehicles, higher speeds, higher vehicle miles 
traveled, and more zero-occupant trips. 

Considerations to keep in mind with the application of these technologies include the following:  

 Equity in adoption  
 Potential need for heightened engagement and new/more complex ways of 

communicating 
 Costs, not only to implement the technology but also to maintain it 
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 Expansion of data collection and uses in conjunction with the consideration of data privacy 
and security 

 Potential need for pilot projects to gather locally meaningful data 
 Need for more charging infrastructure with the increasing use of electric vehicles in any 

scenario  
 Opportunities to increase safety, although transitioning to partial automation may increase 

risks associated with distracted driving 
 Possibility of reduced transit demand, but better transit service provision 
 Potential role for MPOs as “mobility managers” during adoption of ACES technologies 
 Potential reductions in revenues from parking, traffic violations, or fuel tax 
 Increased opportunities for performance-based planning 

FDOT District 1 highlights several more specific potential applications of CV technology for 
consideration:4 

 Traffic signal change warnings 
 Approaching emergency vehicle warnings 
 Blind spot warnings 
 Forward collision warnings 
 Sudden braking ahead warnings 
 Do Not Pass warnings 
 Transit or emergency vehicle signal priority 
 Electronic payments for parking and tolls  
 Commercial vehicle clearance and safety inspections 
 Traffic and travel condition data to improve traveler information 

FDOT Policy and Implementation Guidance 

In advance of ACES becoming more prevalent in the transportation network, the FDOT Office of 
Policy Planning released “Guidance for Assessing Planning Impacts and Opportunities of 
Automated, Connected, Electric, and Shared-use Vehicles” in 2018. This document was drafted to 
aid MPOs with deciding how to best address the deployment of these and complementary 
technologies in individual planning studies and the LRTP. The FDOT ACES policy guidance covers 
eight topic areas of interest to MPOs, including:  

1. Safety Impacts 
2. Travel Demand Impacts 
3. Roadway System Impacts 
4. Transit System Impacts 

 
4 Applications quoted from Wayne Gaither, FDOT District 1 (2019), “FDOT Now and in the Future,” TransForum 
conference; Venice, FL, January 2019, available at https://www.mympo.org/m/mandates/lrtp/transform-tomorrow. 

5. Funding Impacts 
6. Strategies for Addressing ACES 
7. Education & Engagement 
8. Considerations 



LRTP Technology Memorandum 

 9 

Major direct and indirect safety benefits are expected to arise as the result of CVs and AVs. 
Crashes are anticipated to decline as a result of the use of Advanced Driver Assistance Systems 
(ADAS) and, ultimately, fully automated driving. Currently, the most notable, are the benefits of the 
growing popularity and integration of driver assistance features in consumer vehicles; for example, 
blind-spot monitoring, lane departure warning, and forward collision monitoring and intervention. 
These could reduce a significant number of crashes each year, especially those occurring on 
highways. According to the Insurance Institute for Highway Safety (IIHS) and as illustrated in Table 
1, these existing vehicle technologies are already having a significant positive impact on crash 
reduction.  

These crash reductions will have long-reaching planning implications for MPOs. For example, 
because AVs will likely operate in narrower lane widths than traditional vehicles and CVs, additional 
space may be recaptured for the development of safe, separated pedestrian and bicycle 
infrastructure. This additional space will help MPO’s allocate more space for vulnerable modes 
such as bicycling, an action that today requires significant political capital. 

Table 1: Received Benefit from Driver Assistance Features 

Technology Received Benefit (Reduction) 

Forward Collision Warning 

27% front-to-rear crashes 
20% front-to-rear crashes with injuries 
7% claim rates for damage to other vehicles 
14% claim rates for injuries to people in other vehicles 

Forward Collision Warning 
+ Autobrake 

50% front-to-rear crashes 
56% front-to-year crashes with injuries 
13% claim rates for damage to other vehicles 
21% claim rates for injuries to people in other vehicles 

Lane Departure Warning 
11% single-vehicle, sideswipe and head-on crashes 
21% injury crashes of same types 

Blind Spot Detection 

14% lane-change crashes 
23% lane-change crashes with injuries 
9% claim rates for damage to other vehicles 
12% claim rates for injuries to people in other vehicles 

Rear Automatic Braking 
62% backing crashes 
13% claim rates for damage to insured vehicle 
26% claim rates for damage to other vehicles 

Rear-view Cameras 17% backing crashes 

Rear Cross-Traffic Alert 22% backing crashes 
Source: IIHS, adapted from FDOT, “Guidance for Assessing Planning Impacts and Opportunities of ACES Vehicles.”  
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Modeling market adoption of AVs is especially difficult because the technology advances that 
ultimately will enable fully autonomous vehicles can be unpredictable at best. For this reason, 
FDOT’s ACES guidebook analyzed different scenarios based on the average age at which vehicles 
are taken out of the fleet and the anticipated sales of vehicles equipped with autonomous 
technologies. According to the guidebook: 

The scenarios suggest that travel in AVs could range from about 30 percent to more 
than 70 percent of total VMT by 2040. The share of total VMT in Level 2–3 AVs could 
range from about 10 percent in a fleet where half of travel is in Level 4–5 taxis and 
delivery vehicles to about 30 percent in a fleet where personal vehicles remain 
dominant and Level 4–5 vehicles are rare.  

This projection is further illustrated by Figure 3. 

Figure 3: Share of AV VMT Scenarios 

 
 Source: Adapted from FDOT, “Guidance for Assessing Planning Impacts and Opportunities of ACES Vehicles.” 

 

Despite the increase in VMT expected by the rollout of AVs, capacity and speed on freeways are 
expected to increase due to the shorter following distance enabled by CV technologies. In fact, a 
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reduction from 146 feet to 73 feet can be expected in some cases,5 ultimately increasing capacity 
without the need to physically expand facilities. For this reason, modeling performed by MPOs 
should be updated to consider changes brought on by ACES to travel characteristics, trip 
generation, terminal times, and friction factors. MPOs are cautioned, however, to contemplate 
ranges when modeling the impacts of ACES, as no two models will output results that are alike. 

ACES will have a profound impact on transit systems. It is expected that on-demand services, 
sometimes referred to as Transportation Network Companies (TNCs), ridesharing, or Mobility-as-
a-Service (MaaS), will be part of a new focus as we approach autonomy. Examples of this are TNCs 
providing first/last mile assistance to riders in less walkable areas, providing door-to-door trips 
during low coverage times, or providing ADA paratransit services that are already frequently on-
demand. Meanwhile, instead of simply planning high-productivity and “coverage” routes, it is 
expected that transit agencies will lean more towards a focus on high-quality service along major, 
transit-supportive corridors.  

MPOs should reconsider transit development plans, identify major corridors in which fixed-route 
transit will be most effective given land use considerations, support integration of payment and 
trip planning systems across public and private mobility providers, and identify locations for 
mobility hubs where shared modes can interact. MPOs are also likely to serve in a regional 
coordinating capacity between traditional fixed-route transit, TNCs and other MaaS products, and 
future intercity rail and bus services such as Brightline/Virgin Trains. 

Although much uncertainty remains over the actual impacts of AVs on transportation planning 
decision-making, keeping in mind how ACES can promote MPO goals is paramount to success. 
Because ACES vehicles are expected to provide a massive range of data—from reporting on traffic 
flow and speed to the actual quality of roads themselves—having the in-house capabilities to 
collect, understand, and maintain relevant data will become a major task for MPOs. These data 
should be leveraged in identifying and tracking performance measures, clearing up uncertainty 
created by these new technologies.  

ACES will also guide the types of projects and programs that MPOs seek to manage or implement. 
For example, an increase in pavement marking installation and maintenance likely will be needed 
to help CVs and AVs to more accurately “see” the road. MPOs will also play a coordinating role in 
newly needed supportive infrastructure, from EV charging stations and associated power 
distribution upgrades to roadside ITS networks that are resilient to extreme weather. Eventually, 
dedicated infrastructure such as lanes for AVs to avoid mixed-traffic scenarios and to enable 
platooning will be needed. A reprioritization of curbsides is also expected as demand for on-street 
parking is replaced by a demand in drop-off areas for people and goods.  

The impacts on transportation systems by ACES vehicles are still largely unknown, making setting 
precise project goals and performance measures impossible. Instead, scenario planning and 

 
5 FDOT, “Guidance for Assessing Planning Impacts and Opportunities for ACES Vehicles,” September 2018. 
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“action bracket” planning, which set a range of desired “outcome tracks” and goals and continually 
revisit performance to ensure continued success, are anticipated to be among the most important 
planning tools going forward. These planning techniques demand a level of flexibility of MPOs as 
project prioritization moves forward.  

Moving forward, ACES should be used as a tool to accomplish existing MPO and related goals. 
MPO staff should remain cognizant of local, State, national, and industry policy and trends related 
to ACES so communication and prioritization can be more accurately accomplished. 

District 1 TSM&O Program – Sarasota/Manatee Counties Priority Corridors 

FDOT’s TSM&O Program endeavors to provide a safe transportation system that ensures the 
mobility of people and goods, enhances economic prosperity, and preserves the quality of our 
environment and communities. These same principles help to steer the TSM&O Master Plan effort. 
As part of this effort, FDOT worked to identify a total of 40 corridors—20 under State jurisdiction 
and 20 under local jurisdiction in Sarasota and Manatee counties—as candidates for TSM&O 
projects. Each corridor was scored based on multiple parameters to maintain a multimodal 
approach. These parameters included Annual Average Daily Traffic (AADT), volume-to-capacity 
(v/c) ratio, crash rate, bike/ped and fatal crashes, planning time index, congestion indicator, speed 
differential, and truck and transit routes. Other data used in the analysis included Regional 
Integrated Transportation Information Systems (RITIS), Signal4 crash data, SunGuide, and local 
data such as Bluetooth, WiFi, radar, and ITS equipment. Parameters from these sources were 
programmed into a prioritization tool that automated the prioritization process. The scoring 
breakdown is further illustrated by Figure 4. 

Figure 4: Candidate Scoring Breakdown 

 
Source: FDOT TSM&O Master Plan Priority Corridors Meeting, October 2019 
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Ultimately, the TSM&O projects for the selected corridors will meet several broad goals: 

 Safety Improvements 

 Capacity Improvements 

 Multimodal Improvements 

 Freight Support 

 Automated/Connected Vehicle Support 

 Dynamic Strategies 

 Travel Demand Management  

 Emergency Management 

 Information and Data Management 

The projects will include improvements such as interchange modifications, roundabouts, lane 
expansion, managed lanes, and turn lanes. Specific applications will address congestion related to 
school pick-up and drop-off, updating signal cabinets, signal dilemma detection, bicycle 
infrastructure, Dynamic Message Signs, and extensions of communications infrastructure. More 
information, including a full list of project corridors, is included as Appendix A of this document. 

CUTR Fuel Tax Revenue Projection 

As market penetration of autonomous and electric vehicles advances and begins to reach 
adoption at meaningful rates, fuel tax revenue is anticipated to decline. In October 2019, the Center 
for Urban Transportation Research (CUTR) at the University of South Florida published the 
document titled “Autonomous Vehicle (AV) and Alternative Fuel Vehicle (AFV) Florida Market 
Penetration Rate and VMT Assessment Study.” The study, produced for FDOT, sought to quantify 
projected shifts in mobility choices, specifically towards autonomous and electric vehicles, and the 
resulting impacts on traditional transportation funding and revenue requirements in Florida. At the 
time of this writing, the long-term effects of the Covid-19 pandemic are still unknown. Based on 
current information, a shift from traditional offices towards broader acceptance of flexible and 
remote working arrangements is likely. This shift, should it occur permanently, may result in a 
reduction of vehicle miles traveled, thereby potentially further reducing fuel tax revenue. 

Broadly, the report found that an increased share of AVs in the statewide fleet will negatively 
impact tax revenue generation within the 10-year Revenue Estimating Conference (REC) 
forecasting timeframe, ending in SFY 2027/28. These losses are projected to increase to $85.4 
million by SFY 2027/28, or about 1.3 percent of fuel-based annual state revenue. Through SFY 
2047/48, an $18.3 billion (8%) cumulative reduction in fuel-based annual State revenue can be 
anticipated and will increase rapidly thereafter. These losses are depicted in Figure 5. 
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Figure 5: Combined State Fuel Tax Revenue Losses from AFV and AV Market Penetration 

 

Source: CUTR, “AV and AFV Florida Market Penetration Rate and VMT Assessment Study,  
October 2019 

 

The CUTR report also modeled adoption rates of AVs as they related to the statewide fleet. Not 
only will this shift impact the actual revenue generated by fuel surtaxes in Florida, there will also 
be a profound shift in VMT and an increase in road maintenance, as market penetration of AVs 
increases to a larger share by 2035. In fact, the CUTR report found that:  

… an estimated increase of 3.8 percent in Florida VMT that can be attributed to AV 
technologies by 2035. Increased AV market penetration is projected to lead to a 7.29 
percent increase in Florida VMT by 2040, a 14.00 percent increase in VMT by 2045, and a 
22.94 percent by 2050. 

This contrasts with a baseline projected increase in total VMT of 1.5 percent between 2018 and 
2038 and a moderated rate of 0.99 percent after 2038. Because this increase in VMT is ultimately 
anticipated to be largely attributed to electric vehicles, normal funding mechanisms that rely on 
fuel taxes may fall short of maintenance and construction needs. 

Despite the expected increase in capacity of existing roadways due to AV technologies, an increase 
in VMT is still expected to increase the design, maintenance, and construction expenditures 
necessary to keep up with the pace of VMT increases. Additional funding sources will likely be 
needed to allow for these activities to be completed in a fiscally-sound manner. The CUTR study 
notes that these impacts on roadway expenditures are expected to be relatively minor prior to 
2035. AVs, however, are projected to result in an increase in roadway expenditures of 
approximately $403 million in 2035, increasing to an expenditure of $1.8 billion per year by 2048.  
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In advance of future budget shortfalls, the CUTR study identified several methods of raising 
revenue, including adjustments to the motor fuel excise tax, State alternative fuel vehicle fees, 
increased roadway tolling, the introduction of congestion pricing, and new user fees such as an 
annual road use or VMT fee.  

Although some new funding methods will be implemented on a national or statewide basis, others 
are uniquely local decisions. In such cases in which funding is specific to a locality, MPOs should 
advocate for social equity in consideration of policy that is not regressive. MPOs also should 
advocate for local fees that are supportive of broader MPO goals such as those established in the 
LRTP. For example, congestion pricing can be a tool to encourage the use of shared AVs, thereby 
reducing the potential of significant VMT increases.  

SARASOTA/MANATEE MPO RESPONSE 

ITS Workshops 

In 2019 and 2020, the Sarasota/Manatee MPO held a series of Intelligent Transportation Systems 
(ITS) workshops. The goal of these workshops was two-fold: 1) to educate attendees more about 
the current trends nationally and statewide of integrating advanced transportation technology, 
including topics such as TSM&O, ITS, Advanced Transportation Management Systems (ATMS), 
and ACES into the MPO Planning Process, and 2) to coordinate with the MPO’s local implementing 
partners on a funding and investment strategy moving forward to best use the available Federal 
and State transportation revenues for technology-based solutions. These sessions addressed how 
MPOs can guide the development of these technologies in Sarasota and Manatee counties 
through inclusion in the LRTP. Meeting summaries covering each of these topics are available as 
Appendix B. 

Availability of Data and Analytics 

The MPO has already begun to use “big data” in its efforts to study the transportation network 
through a contract with StreetLight, a software-as-a-service company that ingests, indexes, 
anonymizes, and aggregates data from smartphones and vehicle telematics systems. In doing so, 
Streetlight can provide insight into transportation networks on the fly with applications including 
origin-destination studies, AADT collection, mode split analysis, demographics collection, and 
more.  

Data sources such as this are a major opportunity for MPOs to affordably inform data-driven policy 
decisions, where decisions more accurately reflect real-world traffic patterns and behavior. These 
data can provide an opportunity to evaluate projects when “before” data was not collected or is 
otherwise unavailable. In addition, StreetLight can help identify roads that are most suitable for 
active modes such as walking and biking or inform policy decisions impacted by the origin and 
destination of trips along a defined corridor. To date, the MPO has used this powerful new data 
source to analyze congestion and prioritize active transportation infrastructure based on existing 
bicycle and walking origin-destination trends.  
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Performance Metrics 

As more data sources become available to the MPO, each should be evaluated and, when 
appropriate, included in existing or future performance metrics. For example, data collected by 
roadside ITS infrastructure can be used to evaluate the performance of travel flow improvements. 
Likewise, data from aggregators such as Streetlight can be used to evaluate before and after 
metrics for the implementation of Complete Streets projects.  

Local Agency Preparation 

A collection of emerging trends is outlined below, but it is important to note that transportation 
technology tends to move and evolve rapidly. Emerging trends in transportation are often thrust 
onto localities without much time for thorough consideration of how they may impact the existing 
transportation system, as was the case with “intentionally disruptive” technologies such as TNCs 
and shared micromobility. MPO staff should stay apprised of these trends as each evolves or 
emerges, especially as they pertain to the unique areas under the MPO’s jurisdiction or individual 
transportation networks. Staying abreast of these trends will prove invaluable to the MPO as it 
prepares local agencies for the transportation ecosystem of the future. 

Land Use Policies  

Land use and transportation have always been closely related but often are implemented in “silos.” 
The dominant suburban land use pattern in the U.S. is one result of this, with many unintended 
consequences. Examples of these consequences include communities that are less physically 
active with populations over-exposed to auto emissions and more likely to be seriously or fatally 
injured in traffic crashes.  

Guidance by the Transportation Research Board (TRB), “Advancing Automated and Connected 
Vehicles,” suggests several ways that land use and parking policy can be modified to promote 
more positive outcomes of ACES. Among these recommendations are adoption and 
implementation of transit-oriented development (TOD) policies that permit mixed-use 
development at higher densities along existing or future transit corridors. American Planning 
Association (APA) Planning Advisory Service Report 592, “Planning for Autonomous Mobility,” 
suggests parking minimums be abolished, thus decreasing the cost and space that developers 
must dedicate for parking. and thereby increasing opportunities to develop more compact, 
walkable communities. APA also suggests that parking structures be designed to enable future 
conversion into habitable space as AVs become more predominant. The report also imagines that 
narrower rights-of-way, enabled by vehicles that can operate within smaller lane widths, can 
provide opportunity for enhanced building design with greater public open spaces and on-street 
parking replaced by AV drop-off areas. One such reimagined right-of-way is depicted in Figure 6, 
which shows asphalt reclaimed by landscaping between two wide sidewalks.  

ACES and other technologies provide an opportunity to greatly influence the cities of the future. 
For that reason, the MPO should work with relevant land use planning authorities to advocate for 
integrated transportation and land use policies that consider the impacts of AVs.  
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Figure 6: Post-AV Street with Reclaimed Right-of-Way 

 
Source: APA, “Planning for Autonomous Mobility,” 2018, in Schlossberg et al., 2018 

Electric Charging Stations  

According to the US Office of Energy Efficient & Renewable Energy, the average range of electric 
vehicles sold in the United States is 80–100 miles, with some models having a range as high as 
250 miles.6 For this reason, a network of publicly-available EV charging stations can help reduce 
so-called “range anxiety” until the range of EVs matches or bests that of Internal Combustion 
Engine (ICE)-powered vehicles, especially given that 80 percent of EV owners charge their vehicles 
at home.6  

Many resources currently exist to track the location of public EV charging infrastructure, including 
a map maintained by the US Department of Energy or private sources such as Plugshare or 
ChargePoint. Given how quickly most EV charging infrastructure can be installed or removed, it is 
recommended that MPOs rely on existing resources as appropriate rather than develop and 
maintain a separate database. Care should be given to ensure that resources directed by MPOs 
are kept current. MPOs should also advocate for a system of EV charging infrastructure to be 
implemented by agency partners and the private sector.  

Smart Cities  

 
6 US Department of Energy, Office of Energy Efficiency and Renewable Energy, https://www.energy.gov/eere/ 
electricvehicles/ electric-vehicles. 
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“Smart Cities” is an umbrella term that covers a multitude of technologies; examples include ACES 
and “smart” parking systems that use sensors to determine occupancy and availability that 
theoretically reduce circulation of drivers looking for a parking space. There are also “smart city” 
technologies found on existing roadside infrastructure, including “smart” street lighting with 
sensors and cameras that can count pedestrians, predict crashes along roadways, detect 
gunshots, or automatically report issues with flooding.7 The “Smart City” sector is expected to grow 
as advanced telecommunications systems such as 5G become more widespread and increase 
access to high-speed data connections.  

Resources for Smart Cities include APA and the MetroLab Network. MPOs should expect to act in 
a regional coordinating capacity.  

Mobility-as-a-Service  

Mobility-as-a-Service (MaaS) is an umbrella term 
covering many forms of shared mobility, including 
carsharing (e.g., Zipcar), microtransit options such as 
bike sharing and scooter sharing (e.g., B-Cycle, Bird), on-
demand ride services (e.g., Lyft), and microtransit 
options (e.g., Via), and is often integrated into trip 
planning tools (e.g., TriMet’s OpenTripPlanner).8 In a 
MaaS system, users typically encounter a wide range of 
mode choice and pay digitally on a trip-by-trip basis, 
although some subscription services are beginning to 
emerge. According to ITE, the proliferation of MaaS is 
expected to impact transportation planning due to its influence on circulation, trip and parking 
generation, travel time impacts, and environmental impacts.8 As with most technology-based 
sectors, MaaS continues to evolve quickly and will likely include additional modes in the future. 
MPO staff should stay abreast of MaaS trends and remain cognizant of how they may evolve 
traditionally held transportation planning principles. 

Microtransit  

One trend in shared mobility is that of microtransit, a form of MaaS that most often includes on-
demand and pre-scheduled transit completed by smaller vehicles such as vans or six-seat EVs. In 
a microtransit system, rides within a defined service area are requested on demand by users with 
a smartphone application or telephone call. Microtransit is often free to the end user and 
subsidized through advertising or a direct government partnership, though some charge a small 
user or membership fee. Examples of this type of service in Florida are Sarasota iRide, Freebee in 
St. Pete Beach, and Circuit in Hollywood. Microtransit should be considered in areas with higher 

 
7 Matt Bucchin, AICP, “Introduction to Smart Cities,” APA Texas Chapter State Conference, 2016, accessed at 
https://planning-org-uploaded-media.s3.amazonaws.com/document/Introduction-Smart-Cities-APA-TX-2016.pdf. 
8 ITE, Mobility as a Service, accessed at https://www.ite.org/pub/?id=D887E08E-AC78-A109-8E4A-95C02133C6CF. 

Source: Polaris 



LRTP Technology Memorandum 

 19 

density that can support satisfactory ridership. Resources for microtransit include APA, NACTO, 
and ITE. 

Shared Micromobility  

A rapidly evolving sector is shared micromobility, a 
form of MaaS that involves the rental of small vehicles 
such as e-scooters, pedal bikes, and e-bikes. Users of 
shared micromobility systems unlock a device, either 
from a physical kiosk or smartphone application, for 
point-to-point journeys. Shared micromobility systems 
can be publicly or privately held as for-profit or not-for-
profit businesses.  

According to NACTO, 84 million trips were taken using 
shared micromobility devices in 2018. Among these 
trips, those taken on e-scooters tended to be under 1.5 
miles in length in contrast to station-based and dockless e-bikes, which had average trip lengths 
closer to 2.5 miles.9 Results from the National Household Travel Survey (NHTS) indicate that more 
than 50 percent of car trips are under 5 miles.10 The NACTO data along with the NHTS survey  
show micromobility. has great potential to reduce reliance on car trips for many road users 
whether shared or personally owned, especially in urban areas.  

Mobility Data Standards and Data Privacy  

NACTO defines mobility data as information generated by activity, events, or transactions using 
digitally enabled mobility devices or services. These data can be generated by shared 
micromobility vehicles, smartphones, on-board vehicle computers, or app-based navigation 
systems. Mobility data can include a variety of attributes, including latitude and longitude “bread 
crumbs,” trip start and end, time and date information, telemetry data to determine speed, 
acceleration, and braking, and more.11 When combined with existing traditional sources such as 
asset management systems or traffic counts, mobility data promise to help transportation 
professionals in the decision-making process. Using mobility data is beneficial in influencing 
project prioritization and design so the expenditure of limited funds can promote the greatest 
public good.  

Perhaps the best example of mobility data in action is through the Mobility Data Specification 
(MDS), an open-source set of Application Programming Interfaces (APIs) developed by the Open 
Data Foundation and originally developed by the Los Angeles Department of Transportation 
(LADOT). MDS provides agencies with a common language to understand origin-destination and 

 
9 NACTO, 2018 Shared Micromobility Snapshot, accessed at https://nacto.org/shared-micromobility-2018/. 
10 2009 NHTS, accessed at https://nhts.ornl.gov/tables09/fatcat/2009/vt_TRPMILES.html. 
11 NACTO and International Municipal Lawyers Association, “Managing Mobility Data”, 2019. 

Source: Tindale Oliver 
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other utilization trends of micromobility devices, enabling more effective implementation of these 
new modes. MDS is currently most often used by dockless micromobility providers but can also 
be used by other forms of mobility providers in the future.12 As micromobility devices continue to 
evolve and become more technologically advanced, more applications of these data are expected 
to emerge. 

Mobility data should be collected, maintained, and leveraged with an eye towards privacy. Officials 
should be cognizant of personally identifiable information (PII) that could be traced to an individual 
alone or when combined with other data sources. Agencies should consult with legal counsel to 
develop and adopt data privacy policies that protect citizens, taking into consideration elements 
such as Florida’s Sunshine Law, before using mobility data. MPOs can act as regional leaders in 
this regard, adopting the role of transportation data clearinghouses for local agency partners. 
MPOs can also consider enlisting the aid of mobility data companies that specialize in aggregating, 
anonymizing, displaying, and analyzing mobility data on behalf of public agencies, such as Ride 
Report and Populus. 

LRTP RECOMMENDATIONS 

Relation to LRTP Vision 

In early 2020 and after extensive community input and involvement, the Sarasota/Manatee MPO 
selected three LRTP Vision Statements. These vision statements, which include promoting 
economic diversity, preserving environmental health, and creating vibrant places, provide a 
foundation for the Transform 2045 LRTP process and should be considered at each step of the 
way. Incorporation of emerging and advanced transportation technologies provides a considerable 
opportunity to make these visions a reality.  

For example, a better-connected, “smart” Sarasota-Manatee region will help to attract high 
technology business and their employees. Policies that encourage shared-use autonomy together 
with an evolved, AV-ready transit system will present opportunities to preserve and enhance the 
environment and decrease auto-dependency. Data-driven policy making related to emerging 
technology will provide more useful and safer multimodal networks, contributing to the 
development of vibrant places.  

Special Consideration of Technology in the LRTP 

As the primary guide of transportation over the next decade and beyond, Transform 2045 provides 
a major opportunity to influence the way technology is incorporated into the transportation 
network. As development of the LRTP moves forward, impacts of emerging technology should 
especially be considered in the following categories: 

 
12 Mobility Data Specification on GitHub, accessed at https://github.com/openmobilityfoundation/mobility-data-
specification. 
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Congestion Management  

CV, ITS, and “smart city” technologies will, and already do, offer significant opportunities to 
enhance congestion management techniques. These technologies should be incorporated into the 
decision-making process whenever possible when considering congestion management 
techniques, including the proposed TSM&O Committee noted earlier.  

Funding Strategies  

As noted, a shift in Florida’s vehicle fleet towards a larger proportion of shared-use and electric 
vehicles will have a profound impact on revenue collected by Federal, State, and local government. 
Consideration should be paid to alternative funding mechanisms such as annual or usage fees. 
Flexibility should be encouraged as trends not yet envisioned for this sector continue to evolve. 

Performance Measures  

Although it is difficult or even impossible to include the use of future technologies as specific 
performance measures. However, consideration of emerging technologies is invaluable in tracking 
performance moving forward and must be included in the LRTP. Leveraging emerging data 
sources such as mobility data to measure project performance should be considered where 
appropriate.  

Transit  

Today’s transit ecosystem is already being “disrupted” as a result of the emergence of new MaaS 
technologies. This trend is expected to continue, especially as AV technology begins market 
penetration at meaningful levels. Transit decisions should consider these existing and future 
changes with a goal of producing a relevant and resilient transit network throughout the LRTP 
planning horizon.  

Project Ranking  

Consideration of future technologies, in the form of expanding the Advanced Traffic Management 
System, should be a component of the project ranking process in the Transform 2045 LRTP. For 
example, a project that considers the impact of future technologies, builds in “future-proofing,” or 
incorporates an advanced technology should receive additional weight when compared to a similar 
project that does not. This technique will ensure that projects funded by the LRTP remain relevant 
well into the future. Future expansions of the project ranking criteria should be considered as the 
deployment of transportation-based technologies are advanced.  

Formation of TSM&O Committee 

A Transform 2045 TSM&O Committee should be formed to ensure that application of advanced 
transportation technologies meets the intent of the LRTP and other regional transportation plans. 
The Committee’s members should include, at a minimum, subject matter experts in the fields of 
planning and engineering representing Federal, State, regional, or local authorities. These 
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authorities should include counties, municipalities, transportation agencies or authorities, and 
other transportation-related fields as appropriate. 

The newly formed TSM&O Committee should meet regularly to coordinate projects considered by 
the member agencies with a goal of producing a TSM&O system that is well-coordinated and better 
integrated with long range regional planning efforts. The Committee should, with the guidance of 
MPO staff, identify key corridors of regional significance, subareas for implementation of advanced 
technology infrastructure, and the applicability of individual existing and emerging technologies 
for the region. 
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Appendix A. TSM&O Master Plan Projects 
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Appendix B. ITS Workshop Summaries 


