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Abstract 
The present work aims to deal with the topic of autonomous vehicles in an integrated way, providing an overview 

of the temporal characteristics of its introduction and dissemination in the market, the main social, economic and 

operational impacts that can derive from this evolution, with special focus on the capacity of roads with a highway 

profile, and to provide a tool that can help the managing entities of this asset in order to obtain a better yield of its 

infrastructure.  

At first, a survey was carried out in order to assess the opinions of the society, what the implementation rate of 

these vehicles could be, what factors may play the more decisive role in this process, and what the expectations 

about the impacts they may have on traffic flows are, in particular with regard to distances between consecutive 

vehicles. 

In a later stage, a computational model was created to assess the impact of these technologies on traffic flows, 

with a focus on the operational side, calculating the maximum capacity of roadways over different composites of 

mixed traffic. In this model, in addition to humanly driven vehicles, two different types of autonomous vehicles were 

considered those with and without information sharing systems. 

Evaluating the expected impacts, proposals were made for the implementation of infrastructure management 

policies, based on traffic segregation, aiming to optimizing the road capacity while promoting greater safety for its 

users. 
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Initial Considerations 
Evidence given by the automotive industry in recent years shows that the introduction of autonomous vehicles 

to the market will take place in the near future. However, there is much doubt as to what will be the evolution of these 

vehicles in the automotive market, what impact they can have on traffic flows, and how infrastructure managers can 

act to integrate this possibility efficiently. Thus, the objective of this thesis is to indicate answers to these questions 

in order to provide a framework for various actors in the market based on the information available to date.  

Background 

Automation Systems 
These days, the vast majority of automobile manufacturers have available in the market vehicles with some form 

of driving support system, from the simplest ones like Cruise Control, which maintains a constant speed chosen by 

the user, to more complex systems that control and adjust the speed and direction of the vehicle, are able to circulate 

in semi-autonomous modes and the driver must be prepared to intervene (Chan, 2017) 

In order to create a standard designation, SAE (Society of Automotive Engineers) proposed in 2014 a 

differentiation in 6 levels of automation and was updated in 2016, starting from the vehicle without any type of driving 

assistance (Level 0) and reaching a fully autonomous driving, level 5 (SAE international, 2016). 

• Level 0, No Automation - This level does not contain any type of automation. Included in this group are, for 

example, vehicles equipped with Cruise Control systems. The ability to maintain a speed previously selected by 

the driver is not designated as automation, and there is no substitution of the driver in the adaptation of the speed 

according to the environment in which it is inserted. 

• Level 1, Driver Assistance - At this level, the system has the ability to control and adjust speed or direction, and 

all other tasks are performed by the driver. Systems such as Adaptive Cruise Control or Driveway Maintenance 



System are included in this category as they are capable of making changes to the transverse or longitudinal 

axis of the vehicle. Vehicles including one of the above-mentioned systems fall into this category. However, the 

driver needs to be fully aware of the vehicle's control. 

• Level 2, Partial Automation - The systems included in this group have the ability to control the direction and speed 

of the vehicle simultaneously, using information about the environment in which it circulates, and the driver must 

keep watchful, and monitor the traffic flow and supervise the operation of the software, retaking the active control 

of the vehicle, in case the technical capabilities of the vehicle are exceeded. 

• Level 3, Conditional Automation - At this level, the autonomous system controls all tasks related to driving, 

including monitoring the surrounding environment when traffic conditions are met for it to operate. In case these 

conditions are no longer checked, the system will ask the driver to intervene. 

• Level 4, High Automation - At this stage of development, the vehicle will have the ability to handle almost all 

traffic situations, including making decisions such as changing lanes. The human intervention will happen only 

in punctual situations, and the vehicle keeps the steering wheel and the pedals to do so. Adverse weather 

conditions may be an example of this type of intervention need. 

•  Level 5, Full Automation - A vehicle of this type will not require any driver, and the systems have the ability to 

handle all possible aspects related to driving, and only the user is asked to indicate the destination for which 

intended to travel. In a level 5 vehicle, there is no need for a steering wheel or pedals. 

• Where do we stand today? What do we have in the market or the factories? 

 

Dissemination  
The autonomous vehicles are not yet available in the market and are still in development stages, and the answer 

to what will be the date of its introduction and how this product will evolve in the market is quite difficult to achieve. 

Several companies are investing on the development of these technologies in the automotive sector such as the 

Volkswagen group, BMW, Daimler-Benz, Ford, General Motors, Tesla, Toyota or Volvo, as well as companies with 

a more technological profile, so far outside this area of activity as Google or Mobileye Eye. The technology company 

Google seems to be one of the most advanced in its development stages, advancing 2018 as the year for the start 

of sales of its autonomous vehicles (Davidson & Spinoulas, 2015)), (Chan, 2017), which up to date has not yet been 

verified. This project started in 2009 with the designation "Google Self-Driving Car" had almost half a million 

kilometers traveled in autonomous mode in 2012, mainly on motorways. In that year, the focus of development shifted 

to more complex traffic systems such as urban environments where there are more interactions with different types 

of users such as pedestrians, cyclists, or momentary blockages due to faults or roadworks. In 2016, Waymo was 

created, an independent company that assumes responsibility for the development of autonomous vehicles. In 2018, 

more than 12 million kilometers will have been traveled between actual tests and simulations (Waymo Company, 

2018) 

In addition to its introduction to the market, it is also pertinent to analyze how this technology will evolve in the 

market. IEEE members estimate that by 2040, the car fleet will consist of 75% intelligent vehicles (Forbes, 2012), a 

position shared by Johnston and Walker (2016), based on the speed of dissemination of other product technological 

innovations in the market, argue that in 2035 this type of vehicle can represent a level of penetration of 70%. 

Another attempt to estimate the spread was performed by Lavasani (Lavasani, et al. 2016). In this work, 

information on the spread of the internet and mobile phone was used to adjust a forecast model for autonomous 

technologies in the United States. This diffusion model predicts an "S" curve, where every time the slope of the same 

represents the rate of adoption. The adoption rate is low at the beginning of the marketing, reflecting the lack of 

knowledge and the consumers' reservations. If the product is successful, the adoption rate may increase due to 

recommendations and publicity that can persuade consumers. The market saturation will occur, depending on the 

product, at intervals that can go from months to years, when the adoption rate begins to fall, tending to almost zero. 

 

Capacity Impacts 
Many efforts have been made to provide an estimate of what will be the impact of autonomous vehicles on the 

perceived capacity of road infrastructures. This assessment becomes particularly difficult to implement since this 

type of car is not yet available in the market, so the technical characteristics that will influence its performance are 

not yet known and, neither the impact that it may have on traffic (Shi and Prevedouros, 2016). Different approaches 

have been chosen in order to anticipate what this reality will be. Another variable that has shown to be relevant is the 

separation of these vehicles into two distinct types, which consist of autonomous vehicles and connected 

autonomous vehicles. While the former only use technologies that are able to create a map of the surrounding 

environment and make decisions about how to handle traffic, the latter, in addition to the one mentioned above, are 



linked together through a network sharing information. In Table 1 that is a resume of the main studies of autonomous 

vehicles impact on highways. 

Table 1- Capacity Studies resume table 

 

 

 

 

Infrastructure Management 
The emergence of autonomous driving technologies will lead to a gradual evolution of the motor vehicle fleet that 

circulates on the roads. This advance will, over a long period, cause a very heterogeneous mix of the constituents of 

traffic flows with different technical characteristics and driving perceptions and conditions that can generate conflicts 

that hinder the circulation of cars. As a way to minimize these conflicts, some approaches have been studied, 

especially with regard to proposals for roadway management systems. Talebpour et al. (2017) studied alternative 

policies for the operation of roads, including the creation of an exclusive lane for autonomous vehicles and the results 

of this work indicated that the dedicated lane should only be activated for technological vehicle penetration levels of 

50% and 30% when dealing with 2 and 4 lane roads, respectively. 

 

Analysis  
Survey 

Since the aim of this dissertation is to provide an integrated analysis of the issue of autonomous vehicles, the 

opinion of the society about this type of innovation was reflected in a survey to the public where the respondents 

were asked to provide information in four distinct parts. In the first part, the participants were characterized. In the 

second part, it was intended to obtain an image of what are the expectations of the evolution of autonomous vehicles 

in the automotive market (Level 4 and 5 of the SAE International Classification), as well as the main factors that can 

influence this dissemination process. In the third part, the questions aimed to verify the perspectives of the application 

of the connectivity in the autonomous vehicles. In the last part, the objective was to evaluate the temporal spacing 

between consecutive vehicles (headway) that the respondents think possible with the use of intelligent driving 

systems, with and without the use of Vehicle-Vehicle communication. 

As a way of covering the different spectra of society, for the sample of respondents, two different groups were chosen. 

For the first, people were selected for their transportation experience. People were interviewed in industry, consulting, 

government entities and research units. In the second group, people who did not carry out their professional activity 

in transportation were interviewed. All respondents' replies were obtained through an interview conducted in person 

or via a telephone call. All participants are over 18 years old and hold a valid driving license. This questionnaire was 

replied by 31 people, of whom 14 worked in transportation. Respondents (53% men, 47% women), present distinct 

profiles that intend to cover the opinions of the different groups within the population. The selected participants are 

of different age groups and academic backgrounds.  

 

Dissemination 
After analyzing the obtained answers, it was possible to conclude that, on average, the respondents think that 

AVs will be commercialized in the year 2026 (Standard Deviation=4,0 years). The first transition from the 

commercialization phase to a product affirmation phase will occur 6 years later in 2032 (SD = 5,6 years) when these 

vehicles represent 14% of the car fleet (SD = 11%). Participants identified on average the year 2039 (SD = 6,8 years) 

as the time horizon for the 2nd Transition, reaching the product maturity phase, and the autonomous vehicles are 

Authors Year Methodology Regular Autonomous Connected
Base 

Scenario

Automation 

Result

% Automated 

Vehicles
Variation

1,6 - 1,1 2250 2600 100% CAV 15,6%

1,6 - 0,8 2250 3300 100% CAV 46,7%

1,6 - 0,5 2250 4500 100% CAV 100,0%

Shi & Prevedouros 2016 Monte Carlo Simulation 1,5 1 0,5 2400 7200 100% CAV 200,0%

Shladover et al 2012 Microsimulation 1,48 to 1,8 1,1 to 2,2 0,6 to 1,1 2200 4000 100% CAV 81,8%

Tientrakool et al 2011 Mathematical Formulation 1,1 0,245 0,181 2900 10720 100% CAV 269,7%

Hartmann 2017 VISSIM Simulation 1,1 1,8 0,9 or 1,8 - - 100% CAV 30,0%

Talebpour & Mahmassani 2017 Mathematical Formulation - - - 2000 3250 100% AV 62,5%

Makridis 2018 AIMSUN Simulation 70 80 100% CAV 14,3%

Average Speed (Km/h)

Headway (s) Capacity (Veic/hour)

Ye & Yamamoto 2017
Mathematical Formulation



expected to represent 49% market share (SD=20%). Expectations are that the market saturation will be reached in 

2049 (SD=9,6 years) when these vehicles represent 59% of the car fleet (Figure 1). 

 

 

 

 

 

 

 

 

 

When comparing the answers obtained by the group of "experts" with the other set of "non-experts", some 

differences in their opinions are identified. Differences are more easily observed in the first marketing phase. The 

group of experts is more optimistic about the start of the commercialization of autonomous vehicles, having selected 

on average the year of 2025 for its entry in the market, and the rest present a somewhat more conservative opinion, 

pointing to 2027 as the date to make these technologies available. However, the roles reverse in relation to the 

evolution during the period of sales start. Comparing the gender variable, it was possible to observe that men are 

more optimist than women, namely about the beginning of the commercialization, 1st and 2nd transitions. Male group 

indicated 2025, 2031, 2038 and 2048 as the dates for the Autonomous Vehicle Introduction, Transition to Affirmation, 

Transition to Maturity and Saturation, respectively. The women present a somewhat more conservative opinion, 

where they locate these developments in time, on average 2 to 3 years later, with their answers being 2028, 2033, 

2041, 2051. 

As mentioned earlier, along with the questions that wanted to construct the curve that represented respondents' 

expectations about the evolution of autonomous vehicles in the market, participants were also asked to identify, from 

a previously selected list of factors of uncertainty, those that in their can play a more decisive role in each stage of 

their dissemination. From the selection of factors, each participant was asked to indicate 2 for the different stages 

(Initiation, Affirmation, and Maturity). The list of factors presented was constructed based on the review of the 

literature, is constituted by: 

 

a) Investment of Automobile Manufacturers and Technological Companies; 

b) Additional Technology Price for the final consumer; 

c) Public Acceptance; 

d) Legal structure that regulates the activity; 

e) Road Infrastructure Management Policies; 

f) Privacy Concerns and data protection; 

g) Potential paradigm shift from Private vehicle to Shared; 

h) Autonomous Driving Technology Philosophy, namely speed flow and spacing for the front vehicle; 

 

1st Phase - Initiation 
Regarding the Initiation phase of autonomous vehicles, the two most frequently selected factors are "Investment 

of Automobile Manufacturers and Technological Companies" and "Legal Structure that regulates activity", which were 

mentioned by 34% and 21% of the participants, respectively. While the former appears to be unanimous within the 4 

analysis groups that have been selected, having been in the preferences of all of them (it was not the top voted in 

the expert group, who first chose the factor "Additional price of technology for the consumer the factor related to 

activity regulation is the second most chosen among non-experts, men and women, collecting 41%, 33% and 35% 

of their choices, respectively, is only the 3rd most voted among the experts. 
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Figure 1- Dissemination Expectations 



2nd Phase – Affirmation  

In relation to the Affirmation phase, there seems to be a high level of agreement among the participants. The 

factors "Additional Price for the final consumer" and "Public Acceptance" were the most selected among the 

participants, collecting 29% and 26% of the votes. These are also within the two preferences of the four analysis 

groups, the most important financial issue for all non-experts and women, with 35% in both cases as important as 

"Public Acceptance" for "Men" reaching 25%, being deferred to 2nd place in the case of "Experts", in which it 

collected 21% of preferences against 29% of "Public Acceptance". 

 

3rd Phase – Maturity 
In the final phase of product evolution, the Maturity phase, the factors most chosen by all participants were "Road 

Infrastructure Management Policies" and "Potential Private-to-Shared Vehicle Paradigm Shift". The factor associated 
to vehicle sharing (mobility business model) is present in the preferences of the expert groups, men and women, but 
occupies the 3rd position inside for non-experts. 
 However, the factor associated with management is not as consensual among the analysis groups, being present 
in the preferences of experts and men, but is left out of the 2 most chosen options among non-experts. 

 

Connected Autonomous Vehicles  
Regarding CAVs, the answers show that the expectations of the participants over their commercialization point 

to the year 2028, two years after the date indicated in Part 2, as the date on which the respondents point to the 
introduction of autonomous vehicles. Within the participant replies, those who demonstrate the most optimistic 
expectations are again the expert group and men, who respectively point to 2026 and 2027 as the date for entry into 
the market. 

Following the same trend observed in the previous section, the groups composed of women and non-experts are 
more conservative in their positions, both of which choose 2030 as the expectation of commercialization. To identify 
the beginning of commercialization, the standard deviation of responses is similar in all groups, being within the range 
of 4 to 5 years. 
 

 
Figure 2 - Connected Autonomous Vehicle dissemination predictions 

Regarding expectations for the year 2040, the respondents expect that by that date, the systems of 
communication between vehicles can equip 54% of the autonomous vehicles. Again, experts and men are those who 
show greater optimism, whose opinions indicate that 66% and 63% of the autonomous vehicles are equipped with 
these systems of information sharing, and men also present greater homogeneity in their responses with values of 
standard deviation of 28%, followed by experts with 31%. women and non-experts believe that 41% and 44% of self-
employed vehicles will be equipped with these systems by 2040. Non-experts show a 35% standard deviation of their 
responses, whereas women are the set of respondents with more heterogeneous responses, with 38% of standard 
deviation. 
With regard to projections for the year 2060, it is possible to observe that among the respondents who believe in 

the communication between vehicles, "Men" on average have a slightly more favorable opinion of the success of 

these technologies than "Experts", with 92% against 89%, respectively, as well as a greater consensus in the 

spectrum of responses, with only 14% of standard deviation, when compared with 17% obtained in the answers of 

the professionals of this area. 

Headway and Capacity 
Information was collected on the time spacing between consecutive vehicles (headway) in order to then use it 

for the development of the capacity model. Considering autonomous vehicles without communication, respondents 

have a general opinion that their behavior on a motorway may be similar to that presented by human drivers (1,5 

seconds), with a mean value of 14 seconds. 



Following the trend observed in the two previous parts, the group of experts is the one that stands out by the 

greater confidence in the technical capacities of the autonomous systems of conduction, giving an average reply for 

the spacing equal to 1,0 seconds. The standard deviation of the responses is low and equal to 0,3 seconds. Men 

and women present the mean of the answers equal to 1,4 seconds, with the first presenting a greater dispersion in 

the answers, with 0,7 seconds when compared with 0,5 seconds obtained through the answers of the female people. 

The group of non-experts is the one with the greatest pessimism in their responses, presenting as mean value 

and standard deviation of 1,7 and 0,7 seconds respectively. The opinion of this group of participants is that the 

spacing assumed by autonomous vehicles without communication will be greater than that observed on average by 

human drivers. 

As regards self-employed vehicles using communication, the participants in the questionnaire quite clearly believe 

that the application of these technological solutions can reduce vehicle spacing. In general, participants reduced 

this magnitude by 0,5 to 0,6 seconds when compared to the situation in the previous question. All groups also 

reduced the standard deviation of their responses, except for Women, where this measure of dispersion remained 

unchanged. The group of experts continues to be the one who has greater confidence than a possible reduction of 

the distance between vehicles due to the use of communication, the average value for this group of participants 

being equal to 0,6 seconds, also observing a reduction of the standard deviation to 0,2 seconds. 

By contrast, non-experts maintained the tendency to present more conservative opinions, obtaining an average 

of the answers of 1,1 seconds and standard deviation of 0,5 seconds. It should be noted, however, that even this 

group has the expectation that using communication can reduce vehicle spacing by about 1/3 when compared to 

human drivers. 

Men and women present similar opinions with 0,8 and 0,9 seconds respectively, although the male subjects 

reduced by almost half the value of the standard deviation when compared to the previous question, being now 0,4 

seconds. 

 

Capacity Analysis 

Autonomous Vehicles 
With the analysis of the results (Figure 3), it is possible to verify that the increase of the presence of AV vehicles 

in the traffic flow causes a linear variation in the average headway. This change causes an evolution in capacity, 

which although visually may seem linear, is quadratic. When compared to the baseline situation, impacts are noted 

at low penetration levels, with improvements of almost 10%, at 20% dissemination levels. When the autonomous 

vehicles represent half of the cars in circulation the impact on the capacity is 26%, for a traffic composed exclusively 

of this typology the gains are 67%, reaching a maximum flow of 4000 vehicles/lane/hour. 

 

 

 

Figure 3- Headway and Capacity Impact due to Autonomous Vehicles 



Connected Autonomous Vehicles 

The impact of vehicle penetration with communication capabilities presents a more significant quadratic 

evolution, with slight capacity increases to low levels of technology dissemination, and very relevant to very high 

levels. Up to approximately 40% of this type of vehicle, the evolution is very similar to the situation of AV vehicles 

(capacity increases of 25% compared to the base situation with CAV vehicles and 20% with AV vehicles). This is 

explained by the fact that the low number of vehicles connected results in a likelihood of squad formation also low, 

which means that there are many vehicles with communicability that are "isolated" in the flow of traffic. Since the 

behavior of these out-of-platoon CAVs is like those of AV vehicles, the results obtained by both in low- to medium-

level penetration situations are similar (Figure 4). 

 

 

Figure 4 - Headway and Capacity Impact due to Connected Autonomous Vehicles 

 

As the number of vehicles rises to high values, the number of squads and the likelihood that the CAV vehicles 

are included in them increases, resulting in a significant reduction of the average headway value from intermediate 

penetration levels. This decrease allows for very significant gains in capacity values which, when compared to base 

values, almost doubles to flow compositions with 80% of vehicles of this typology, increasing to 4761 vehicles/hour, 

and tripling when the saturation reaches the reaching value maximum of 7200 vehicles/hour. For these levels of 

penetration, the design allows a much greater capacity increase than the autonomy without communication, and 

when the total dissemination level is reached, the CAV allow capacities 80% higher than AV. 

 

Infrastructure Management Proposals 
Connected vehicles can only take full advantage of their capabilities if they are included in a squad of similar 

vehicle vehicles, and as demonstrated in the previous section, they are the ones that can deliver the best results in 

increasing capacity. As a way of segregating vehicles with different operational philosophies, to make the elements 

of each road more homogeneous, reducing conflicts arising from the differences between the typologies, and to 

maximize the presence of vehicles with communication capabilities in the flow of traffic, contributing to the increase 

of the global capacity of the infrastructure, were studied the impacts of the implementation of policies that foresee 

the introduction of routes dedicated to this typology, and compared with the situation of mixed flow. In order to be 

able to represent the largest possible number of motorways, the analysis was extended to 2, 3 and 4 traffic lanes in 

each direction. For this analysis, the maximum capacity values obtained in the previous section were used for mixed 

and homogeneous circulation conditions. The tested policies were: 

• Policy A - There is no dedicated route, with traffic flows occurring under mixed conditions across the lane, 

• Policy B - There is an exclusive and obligatory route for the circulation of CAV vehicles, being applicable to with 2 

or more lanes; 

• Policy C - There are two exclusive and compulsory routes for the circulation of CAV vehicles, being applicable to 

with 3 or more lanes; 



• Policy D - There are three exclusive and compulsory roads for the circulation of CAV vehicles, being only applicable 

for 4 lanes; 

 

2 Lane Road Section 
After analyzing the results of motorways with these characteristics, it is possible to verify that for low flow values, 

between 3000 and 5000 vehicles per hour, and for small levels of technological dissemination, Policy A is the one 

that produces better results. This is because the number of vehicles connected is still low to justify a dedicated route. 

For combinations of low and medium flows, up to 8000 vehicles per hour, and a high level of technology penetration, 

between 60% and 90%, separation is the recommended measure. Very high traffic flow values between 10000 and 

12000 vehicles can only circulate if they are made up of very high percentages of connected vehicles, greater than 

90% and if Policy A is applied.  

3 Lane Road Sections 
For road infrastructures with this geometry, for low flows coupled with very low penetration levels, 6000 to 7000 

vehicles per hour consisting of up to 20% of CAV vehicles, mixed circulation seems to be the best solution to deal 

with traffic flow. The transition to segregation happens for percentages of CAV vehicles of the order of 30%, and the 

introduction of a dedicated route is the policy that produces better results up to 60% penetration level. For an 

intermediate search, with vehicle time values between 9000 and 12000 vehicles, it is only possible to guarantee all 

vehicles if the level of dissemination of the technology is of the order of 50%. When the penetration of the technology 

reaches 80%, the option to be dedicated 2 ways to the connected circulation is the one that allows the best results. 

For very high demand values, between 13000 and 15000 vehicles, the circulation is only possible when the regular 

vehicles only represent one-fifth of the demand, and for values of 90% penetration of the technology, it is 

recommended the dedication of 2 exclusive roads. 

4 Lane Road Sections 

As in the previous geometries, policy A is a good solution for the management of compound flows, most of which 

are scheduled vehicles, with traffic volumes up to 10000 vehicles. For values up to 12000 total vehicles in circulation, 

it is possible to fully satisfy the demand, if the technology vehicles represent between one third and half of the flow, 

in this case being applied B, with the dedication of an exclusive route. When the dissemination of connectivity is 

between 60% and 70%, it is suggested to apply Policy C, using two routes dedicated to technology vehicles. The 

use of 3 dedicated channels is only applied if CAV vehicles represent the vast majority of the vehicle flow, with 

technology dissemination values between 80 and 90%. As demand increases to between 12,000 and 15,000 

vehicles, the circulation is possible if the technological spread is of the order of 50%. When hourly traffic reaches 

very high levels, it is only possible to guarantee the service to all users if 80% of them use connected vehicles, in 

which case policy C is applied. When only 10% of regular vehicles remain, they can be housed in only one way, and 

Policy D. is recommended. 
 

Final Remarks 

This thesis aims to contribute to the knowledge of the integration of AVs in the mobility systems- It has reviewed 

current studies and practices from surveys of the main advances that have been obtained by the traditional 

manufacturers such as the companies of technology in the automation of driving systems, to the legal constraints 

involved in this process, including a study of the main economic, social and operational impacts that these innovations 

may have on the reality that is now known. 

The objectives proposed for this work were satisfied, since it provided an integrated analysis of several aspects of 

the topic, aiming to contribute to what could be the evolution of autonomous vehicles in the market, as well as the 

factors that may be associated with this process, the expected impacts on the road capacity that can derive from this 

dissemination, and a line of thought about how infrastructure management entities can act, aiming at optimizing their 

physical resources. 

There is great uncertainty about what the future of road traffic will be like, and how it might be affected by the 

introduction of stand-alone vehicles, as their release dates and technical capabilities are not yet defined. In addition, 

there are many external factors that can play an important role in this process and with which we must also count. 

The impacts on capacity are expected to be positive. However, everything will be very dependent, as has been 

emphasized, on the agility of information use and processing by autonomous driving systems. 

About future work, it would be interesting that the tests to which these vehicles have been subjected can provide 

more specific information about their actual technical capabilities so that studies and simulations can be carried out 

with a greater degree of precision. A real perspective on the quality of information in the circulation environment, as 



well as the speed of information processing and decision making, can provide the community with more objective 

data to be applied in their research work. The use of more advanced tools, such as road traffic simulation software, 

can help in this search for clearer and more definitive conclusions. 

References 
 

Chan, C.-Y. (2017). Advancements, prospects, and impacts of automated driving systems. International Journal of 
Transportation Science and Technology, (August), 1–9. https://doi.org/10.1016/j.ijtst.2017.07.008 

Johnson, C., & Walker, J. (2016). Peak car ownership report. Rocky Mountain Institute. 

Lavasani, M., Jin, X., & Du, Y. (2016). Market Penetration Model for Autonomous Vehicles on the Basis of Earlier 
Technology Adoption Experience. Transportation Research Record: Journal of the Transportation Research 
Board, 2597, 67–74. https://doi.org/10.3141/2597-09 

Forbes Magazine (2012). Self-Driving Cars Will Take Over By 2040. Forbes. 

SAE international. (2016). U.S. Department of Transportation’s New Policy on Automated Vehicles Adopts SAE 
International’s Levels of Automation for Defining Driving Automation in On-Road Motor Vehicles. SAE 
International, 1. https://doi.org/P141661 

Shi, L., & Prevedouros, P. (2016). Autonomous and Connected Cars: HCM Estimates for Freeways with Various 
Market Penetration Rates. Transportation Research Procedia, 15, 389–402. 
https://doi.org/10.1016/j.trpro.2016.06.033 

Spinoulas, D., Davidson, P., & Spinoulas, A. (2015). Autonomous Vehicles - What Could This Mean For The Future 
Of Transport? AITPM 2015 National Conference, 1. Retrieved from 
http://transposition.com.au/research/AutonomousVehicles.pdf 

Talebpour, A., Mahmassani, H. S., & Elfar, A. (2017). Investigating the Effects of Reserved Lanes for Autonomous 
Vehicles on Congestion and Travel Time Reliability. Transportation Research Record: Journal of the 
Transportation Research Board, 2622, 1–12. https://doi.org/10.3141/2622-01 

 


