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A. Executive Summary 
This Advisory calls on US DOT to advance efforts to specifically address the needs 
of ambulance services and other emergency medical services (EMS) agencies 
(collectively, EMS agencies) in the context of rapidly evolving Connected and 
Automated Vehicle (CAV) research, systems and solutions. Specifically, CAV 
technology and systems will have to work completely differently in ambulances 
and other EMS vehicles than they will in the operational concepts being 
researched and deployed for passenger vehicles, commercial trucking, and transit. 
Similarly, systems being installed and utilized in vehicles already on public 
roadways may not have been designed to properly react to ambulances operating 
in an emergency mode or at an emergency scene in their immediate vicinity. 
 
The US Department of Transportation is the clear lead federal agency for the 
research and other collaborative efforts to address opportunities, challenges and 
provoke the level of stakeholder engagement necessary to address the 
idiosyncrasies of EMS agencies’ (and other emergency/incident response 
organizations) needs in this space. Immediate attention is warranted so as not to 
discover that the “missing mode” of vehicles with lights and sirens have become 
an afterthought post-implementation of a significant array of CAV technologies in 
other modes. The Secretary of the Department of Transportation has the ability to 
cause multiple administrations to collaborate actively on this matter and elevate 
emergency response interests in CAV initiatives as a matter of prioritizing safety. 

 
B. Recommended Actions/Strategies: 

 
Office of the Secretary of the Department of Transportation 
Recommendation 1:  
The Secretary is respectfully requested to facilitate the coordination and 
collaboration of resources between the Federal Highway Administration 
(FHWA), NHTSA, and the Intelligent Transportation System Joint Program 
Office (ITS JPO) specific to Emergency Medical Services. Furthermore, the 
Federal Transit Administration (FTA) and Federal Motor Carrier Safety 
Administration (FMCSA) should be encouraged to consider how systems 
being designed for use in vehicles in their modes respond to EMS and other 
incident management resources functioning on roads, highways, and 
roadside in an emergency capacity. 
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National EMS Advisory Council 
Recommendation 1 
The Committee recommendation to the National EMS Advisory Council is to arrange 
one or more presentations to the Council by appropriate experts in connected and 
automatic vehicles from FHWA, FMCSA, and FTA to maintain contemporary 
awareness of existing and evolving technology and assess its impact on EMS. 

 
National Highway Traffic Safety Administration 
Recommendation 1 
The NEMSAC recommendation to the National Highway Traffic Safety Administration 
is to establish relationships with and identify opportunities to participate in CAV 
related initiatives being led by other modal administrations and the ITS JPO. 

 
Federal Interagency Committee on Emergency Medical Services 
Recommendation  
The NEMSAC recommendation for consideration by the Federal Interagency 
Committee on EMS is to maintain awareness about the rapidly evolving field of 
CAV and its inclusion of emergency response specific needs. 

 
C. Scope and Definition 
 
For readers unfamiliar with emergency medical services in the US, this Advisory is 
intended to illuminate the fact that a paucity of work has been initiated to specifically 
address the needs of ambulance services and other emergency medical services 
(EMS) agencies (collectively, EMS agencies) in the context of rapidly evolving 
Connected and Automated Vehicle (CAV) research, systems and solutions. 
Specifically, CAV technology and systems will have to work completely differently in 
ambulances and other EMS vehicles than they will in the operational concepts being 
researched and deployed for passenger vehicles, commercial trucking, and transit. 
 
As a Federally Utilized Advisory Council with a mandated focus on EMS in the United 
States, the references contained herein are exclusive to ambulances and other EMS 
vehicles. Much of the content correlates with other emergency response counterparts 
in law enforcement, fire/rescue, and highway incident management. All of these 
organizations have missions that include addressing motor vehicle incidents on the 
nation’s roads and highways, and unilaterally share a commitment to safe and quick 
clearance. 
 
EMS vehicles and their counterparts responding on an emergency basis (i.e., “lights 
and sirens”) use roads and highways in completely different ways than for which the 
infrastructure was designed: deliberate use of the shoulder or median as a 
throughway, sudden lane departure due to vehicles unable to clear a lane of traffic, 
going “on the off ramp”, legally exceeding the posted speed limit, and judicious 
disregard of traffic control signals or devices. 
 
Ambulances are especially unique in their emergency response to motor vehicle 
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related incidents when vehicle occupants or vulnerable roadway used are seriously 
injured. When a collision or other injury-producing event is either caused by a motor 
vehicle or is the result of an untoward event involving a bicyclist, pedestrian, or other 
road user, the EMS focus must shift beyond safe quick clearance to also include the 
treatment and transportation of the victims. Efficiency and competency are essential 
to provide optimal chances for survival and outcomes free of permanent disability. 
 
To this end, ambulances confront the challenge of receiving information including 
accurate scene location, characteristics and severity of the crash, ideal route-to-
scene guidance, safe operations at the roadway scene through effective Traffic 
Incident Management practices, and adequate resources to treat the victims. Most 
distinctively however, is that unlike the other agencies on scene, ambulance 
agencies must extend their scene boundaries to include the route from the scene to 
the hospital or trauma center and navigate that safely with the most vulnerable of all 
cargo carried on the nation’s roadways: crash victims. 
 
For the EMS community that may not be immersed in emerging CAV technology, the 
national significance of the issue that applies to all practice locations with roads is 
that the rapid inclusion of connected vehicle technology in new passenger car 
features is already occurring. Connected vehicles “see” other vehicles via a radio 
frequency based wireless protocol combined with GPS technology allowing 360-
degree detection of objects and conditions through vehicle to vehicle (V2V) 
communications. Benefits of connected vehicles are clear when awake, alert, and 
attentive drivers can react to an audible, visual, and/or haptic alarm to enable them 
to select and engage avoidance maneuvers. In connected vehicles, the driver is the 
only agent that can change the vehicle’s speed or direction of travel, or stop 
altogether. 
 
The advent of automated vehicle technology on the other hand adds a new 
dimension and capabilities to passenger cars where (as can already be seen in 
television commercials and other advertisements) the vehicle reacts on behalf of the 
driver by centering the car in a lane or avoiding a collision. Given the relative age of 
the ambulance fleet in the US and the widespread practice of remounting, 
comparable systems that can be retrofitted on ambulances should be carefully 
researched to identify device options that may allow ambulances to benefit from 
these technologies growing increasingly prevalent. This applies to the opportunity for 
safer ambulance driving operations, but definitions and operational criteria for how 
automated vehicles will be expected to respond when in front of an ambulance in 
emergency response mode. 
 
Furthermore, in advance of this level of technology being installed in future model 
year truck chassis used for the construction of ambulances, use cases, operational 
scenarios, and concepts of operations must be aggressively developed to address 
how emergency response vehicles may need those systems to work differently. Such 
research and test deployment of this more sophisticated automated vehicle 
technology is happening but with a focus almost exclusively on passenger cars (e.g., 
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by Tesla and Waymo), commercial trucking, and public transit vehicles. Automated 
technology levels have been defined by SAE (see “SAE J3016TM, Taxonomy and 
Definitions for Terms Related to On Road Motor Vehicle Automated Driving Systems 
[2018]) and are widely accepted. 
 
During the October 2018 Federal Highway Administration Dialogue on Highway 
Automation yielded an opportunity for emergency response to surface as one of 
several priorities, there have been no federal initiatives or priority projects specific to 
ambulances originating within FHWA or the National Highway Traffic Safety 
Administration specific to CAV implications for EMS agencies. The US DOT 
Intelligent Transportation Systems Joint Program Office has convened a group of 
public safety and emergency response experts including EMS to provide technical 
inputs on subjects at the intersection of technology and emergency response but 
availability of those work products has not yielded additional focus from other model 
administrations.  
 
The scope and definition section of the document must consider an evaluation of both 
the issue and the recommendation(s) in relation to the NEMSAC Core Values. 

 
D. Analysis 
According to analysis performed by NHTSA, between 1992-2011 (20 years), there 
was an estimated average of 4,500 motor vehicle traffic crashes involving an 
ambulance in the United States per year. A pending analysis of 2012-2017 data may 
yield more accurate results due to several changes specific to ambulances in the 
Model Minimum Uniform Crash Criteria document updated by NHTSA in 2012. 
 
Currently, scores of tests of automated vehicles are underway across the country; 
according to a July 2019 presentation by FHWA staff offered to the Transportation 
Safety Advancement Group (a program of the Intelligent Transportation Systems Joint 
Program Office, a multimodal unit of US DOT) indicated that there is no national 
compilation of test results that reflect how these systems performed upon encounter 
with an EMS vehicle in emergency response mode. The presenter also observed there 
is no evidence of any efforts to optimize testing and analysis in a manner that would 
specifically benefit emergency response vehicles. 
 
A case could be made that the first production system of automation should be made 
in fleet vehicles, even if through retrofitted devices that allow EMS vehicles to transmit 
signals to other connected and automated vehicles. While private sector firms like 
package delivery companies may be an attractive start, EMS vehicles make a more 
compelling argument for the highway, incident management, and overall 
transportation operations safety shortcoming that this work would overcome. In other 
words, this is not strictly a vehicle technology issue, it is a safety issue. EMS is the 
convergence of many factors related to prevention of death and disability on the 
roadways, collision-free response to motor vehicle related incidents and transport of 
patients to hospitals, safe operations at emergency scenes, and making 
advantageous use of automated and connected vehicle capabilities within the vision 
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EMS shares with the Department of Transportation of ensuring a “fast, safe, efficient, 
accessible and convenient transportation system that meets our vital national interests 
and enhances the quality of life of the American people, today and into the future.” 
(comments made by ITS JPO staff as introductory remarks to TSAG webinars March-
May 2019). 
 
Guidance documents about automated vehicles (selected recent publications below) 
are consistently silent about EMS implications, or if any law enforcement 
considerations are included, they are limited to law enforcement. 
 

E. Strategic Vision 
Ambulances and other EMS vehicles have full access to contemporary and emerging 
technology related to connected and automated vehicles and fully enable these 
systems to bilaterally assure maximum safety through technology-enabled situational 
awareness and collision avoidance. 
 

F. Strategic Goals 
Milestones and measurements to know progress is being made on the vision and 
when it is complete: 

1. EMS is proportionately represented at all US DOT symposia, summits, and 
national dialogues as other emergency response-centric NGOs and other 
modal organizations 

2. EMS business use cases are developed and published for utilization by 
organizations performing research and development of  

3. EMS-specific inputs and objectives are included in all US DOT funded 
projects related to research and deployment of CAVs 

4. The US DOT modal administrations use their communications platforms to 
convey the importance of including EMS agency emergency response 
scenarios in research and concepts of operations being developed by 
University Transportation Centers and other research organizations 

 
Reference Material: 

 
A. Crosswalk with other standards documents or past recommendations 

This issue has not been discussed by other documents considered as national 
standards (e.g. National EMS Education Agenda for the Future, NFPA standards, 
National Incident Management System, etc.), presumably because it is evolving 
so rapidly. NEMSAC has not made recommendations or adopted position 
statements about this topic before. The documents reviewed relate to the 
necessity to promote greater involvement and prioritization of EMS vehicles as a 
factor in research and deployment efforts since records of work done to date do 
not reflect the deliberate inclusion of use cases or concepts of operations that 
include emergency response vehicles. 
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B. Sources/references related to the issue 
• American Association of Motor Vehicle Administrators Guidelines for the safe 

Testing of Highly Automated Vehicles 
https://www.aamva.org/GuidelinesTestingDeploymentHAVs-May2018/ 

• Association of Metropolitan Planning Organizations National Framework for 
Regional Vehicle Connectivity and Automation Planning 
https://transportationops.org/sites/transops/files/2019-AMPO-Framework-
11.pdf 

• Autonomous Vehicle Policy Framework Summit (Proceedings) 
https://transportationops.org/sites/transops/files/Final%20AV%20Policy%20Fra
mework%20Summit%20Report.pdf 

• “FirstNet, Next Generation 9-1-1 and Connected Vehicles” http://www.tsag-
its.org/wp-content/uploads/2019/05/NG911-FirstNet-Final-Paper.pdf May 2019. 

• MMUCC Guideline Model Minimum Uniform Crash Criteria Fourth Edition 
https://crashstats.nhtsa.dot.gov/Api/Public/ViewPublication/811631 (2012) 

• “SAE International Releases Updated Visual Chart for Its “Levels of Driving 
Automation” Standard for Self-Driving Vehicles” 
https://www.sae.org/news/press-room/2018/12/sae-international-releases-
updated-visual-chart-for-its-%E2%80%9Clevels-of-driving-
automation%E2%80%9D-standard-for-self-driving-vehicles December 2018. 

• “The National Highway Traffic Safety Administration and Ground Ambulance 
Crashes” https://www.ems.gov/pdf/GroundAmbulanceCrashesPresentation.pdf 

• April 2014. 
• US DOT Office of the Assistant Secretary for Research and Technology ITS 

JPO Connected Vehicle Pilot Deployment Program 
https://www.its.dot.gov/pilots/index.htm 
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