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Abstract—Converging effect of communication, sensing, and
in-vehicle computing technology has ensured potential to develop
large-scale deployment of self-driving vehicles. Considering the
potential impact of this technology, the approach for
development cannot overlook needs regarding sustainability and
social considerations. This paper argues that control technology
for self-driving vehicles has both direct and indirect effect on
fundamental human rights, and that the anthropocentric design
perspective is a necessary ethical approach. Furthermore, we
present current perspectives on operational principles, and
relevant theoretical and empirical social implications. We
conclude that there is potential for development of traffic-control
principles for self-driving vehicles on the basis of mutuallyadvantageous cooperative production. Finally, we present several
important areas for further investigation.
Keywords—sustainability, transportation, technology, human
rights, cooperative production

I.

INTRODUCTION

Development of communication, sensing, and in-vehicle
computing technology in the last two decades has enabled the
development of self-driving vehicle technology [1].
Considering the converging effect of all three technologies,
self-driving vehicles will be able to “perform all safety-critical
driving functions and monitor roadway conditions for an
entire trip” [2]. In operating a self-driving vehicle, the user
will only be expected to provide destination or navigation
input, and not to take over the control of the vehicle at any
point during the trip. Expected positive result of this emerging
technology is to improve traffic safety, by exempting the
human from the task of driving [3]. In addition to potential
decrease in crashes, there should be improvements to mobility
for people unable to drive, improvements in fuel economy,
and decrease in environmental effects from vehicular traffic
[4]. However, this technology will not only lead to benefits in
transportation, but it will also provide benefits to the society in
general. For example, there may be reduced need for new
infrastructure, productivity improvements, potential for new
business models [5], and return on investment [6].
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Considering the aforementioned radical technological
change coming with self-driving vehicles, traffic control
technology will be subject to evolution. This will potentially
result in a new generation of traffic control technology –
traffic control 2.0 (C2). Our argument will focus primarily on
traffic control technology (devices and principles) for selfdriving vehicles. The perspective we have is that operating
principles directly relate to the desired functionality that
should be achieved with technology. On the other side,
devices should follow the development of operational
principles, as their materialization. Considering these points,
the argument presented here will primarily focus on
operational principles for intersection control, as an important
traffic control case.
II.

THE APPROACH FOR DEVELOPMENT OF TECHNOLOGY

A general approach to control technology for self-driving
vehicle should aim at improving quality of life, through
contribution to the common good of man and through
nonmaleficence [7]. Considering this goal of technology, the
principles of sustainability should be foundation for
development approach. Sustainable development would allow
for satisfying our current needs, without constraints to
fulfilling future generations’ needs [8]. However, it is
important here to emphasize the complexity of envisioning a
sustainable technology, since notion of sustainability does not
solely include environmental considerations, as often thought
of. Sustainability also includes economic and social
considerations, and without this holistic approach (Figure 1),
sustainable development is elusive [9].
In addition to the considerations of sustainable
development, we need to take into account that, despite being
a technical phenomenon, technology is also a social
phenomenon. Technology connects humans and their reality
[10], it enables relationships between humans and the
surrounding world, and it is both a terminus and creator of
context for human experience [11]. Consequently, technology

is not a value-neutral tool but a force that is conditioning
human agency [12]. Moreover, technology is restructuring the
patterns of human relationships, relationships between means
and ends, body and mind, individual and community, etc.
Finally, technology mediates the relation between the
technology user and the consequences of her action,
influences her perceptions, possibilities and assessment of the
good life, etc. [13].

just conflict with an approach of sustainable technological
development, but would be an unethical act in itself [14, 19,
20]. This is the reason why we believe that anthropocentric
approach needs to be an origin of technological development.
III.

Having in mind the need for social considerations while
developing technology, emerging technology of self-driving
vehicle can have many undesired consequences. For example,
considering the capabilities of self-driving vehicles in
collecting, storing, and transmitting user-sensitive information,
there will surely be user privacy concerns. However, our line
of argument will try to go in a different direction than any
existing research. In order to establish a new relation between
the principles of intersection operation and social concerns, we
need to start by understanding traffic as a phenomenon.
1.

Traffic is a phenomenon with underlying social needs.
Traffic is a result of demand for transport of people
and goods. Demand for travel from point A to point B
occurs as a consequence of spatial and temporal
dislocation of content. Behind all the vehicles and
drivers, there are specific trip purposes that each
individual needs to fulfill in specific time. People go to
different places, planning to arrive at specific times,
with a demand for fulfilling given purposes at the
destination.

2.

Traffic involves large-scale and long-term human
interactions. The interactions in traffic include a large
number of users that have dynamic character. In
addition, the need for mobility and access is something
that an individual has throughout a lifespan. That need
changes in the nature, but rarely ceases to exist.

3.

Traffic includes strong interdependence among users.
This is especially evident at intersections. Intersections
are critical points on the network, because they are
trying to accommodate trips on the network in a
limited space-time. The limitation originates from a
physical constraint that objects, in this case users,
cannot and should not occur at the same point in the
intersection at the same time. Consequently, there is
limited availability of dedicated time to cross through
the intersection. Users are highly dependent on each
other, since their positive or negative behavior affects
the behavior of other users, affects the system, and as a
feedback loop, each individual user too.

Figure 1: Sustainable technology development

Considering that technology evokes and fundamentally
influences user’s behavior, technology does not simply
withholds some operational principles (e.g., safety, efficiency,
ease of use), but it also promotes social, moral, and political
values. Consequently, development of technology cannot
include only developing some instrumental functionality, but
needs to include the considerations of human actions and
behavior [14, 15].
Considering the holistic perspective of sustainable
development, and the perspective of technology as sociotechnical phenomenon, responsibility of technology designers
is going beyond technical questions. Balancing all three
aspects of sustainability highly depends on the social
component. Not taking into consideration behavioral
considerations during the development of this technology, we
will be unable to accurately predict its impact on economic
and environmental impacts. Sustainable design needs to
include social considerations, as another design constraint,
alongside technical, economic, or environmental constraints
[16].
One additional consideration is that self-driving vehicle
technology is currently undergoing its foundational
development, there should be a high emphasis on developing a
long-term vision. This is especially important since aiming at
immediate efficiencies might introduce issues of long-term
risks. Moreover, as technology matures and becomes widely
present, it tends to have higher social impact [17].
As a result, social responsibility for technology designers
is to include relevant social concerns into their design vision
[18]. Overlooking the importance of social effects would not

CRITICAL RELATIONS TO FUNDAMENTAL HUMAN
RIGHTS

The underlying social needs, large-scale and long-term
interactions, with interdependencies are all interrelated. It is an
essential problem of differences in simultaneous users’ needs.
At a certain point in time, in usual traffic conditions, some
people are going to a vacation destination, while some people
are driving to the hospital in an emergency. Essentially,
considering the sum of all these needs and their consequences,
traffic becomes something that economists would recognize as
system similar to a non-zero sum game [21].
We will consider these points from a standpoint of
intersection’s operational principle. The primary role of any

intersection traffic-control principle is to prevent the
occurrence of two vehicles at the same place and the same
time. Prevention of simultaneous occurrence of users is
performed by determining which user can enter the intersection
space at every time point. This restriction can be justified by
one central goal of traffic control: to protect the life and limb of
roadway users. In fulfilling this goal, traffic control respects
the human right to life, one of the fundamental human rights
recognized by the United Nations [22].
However, as a consequence of any such operational
principle, there is a delay for some of the intersection’s users.
This delay is a part of the extended travel time from point A to
point B. This means that, in order to fully protect the
fundamental right to life, there is an imposed control over
another fundamental human right – the right to freedom of
movement. In addition, considering that intersections are a
public space and a public investment, the activity of
intersection control technology is a public service.
Consequently, intersections and their technology should be
pure public goods [23], providing non-excludable and nonrival benefits to all people. This relates operation of traffic
control technology to the human right to equal access to public
service, as another fundamental human right recognized by
United Nations [22].
However, the relations between traffic control principles
and fundamental human rights are even more delicate than just
explained. As a consequence of restricting the right to freedom
of movement and the right to equal access to public service,
there is an indirect effect on the fulfillment of other
fundamental human rights: right to life, right to work, right to
leisure, right to standard of living adequate for health, and right
to education. For example, a person waiting excessively at an
intersection on his way to the hospital might die. A person
waiting excessively at an intersection might be late for an
important job interview, leaving his family without income. On
the contrary, the operation of traffic control system does not
affect some other rights (e.g., the right to property and right to
peaceful assembly).
As a result, the question of operating principle at the
intersection, through its effect on distribution of delay among
users, results in various effects on fulfillment of universal
human rights, and places even higher emphasis upon the
underlying social relations.

2.

Queuing principles (e.g., first-in, first-out [30],
adversarial queuing [31], or priority queuing [32]);

3.

Economic principles (e.g., auction for time-slot [33],
purchasing the time-slot from intersection manager
that tries to maximize “profit” [34]).

These principles might have technical drawbacks,
especially for a large-scale network implementation, where
issues of scalability and redundancy are important. However,
we have focused on those issues elsewhere. The point that we
want to make is that these principles focus solely on technical
details, not taking into consideration actual social relations.
First, the fixation of a control principle on a predefined
“static” rule that uses the approaching link or predefines order
of service bluntly neglects individuals' needs for crossing the
intersection. Similarly, determination of optimality by
minimizing aggregate negative effects neglects the individual
user needs. A very good example is a person waiting on the
“minor” intersection approach, on his way to the emergency
room, while all the people on the “main” approaches are, for
example, going shopping. This situation might happen if the
operational principle aims at minimizing total delay. Such
principle does not recognize the discrepancy in individual’s
needs, and cannot accommodate them. These current
principles do not have a mechanism to obtain or include the
information on specific trip purpose and desired arrival time
of each individual, and include that information in the
decisions. Control decisions are externalized, and,
consequently, imprecise.
Another critical point is that operational principles are
developed without consideration of relations between
technology and human behavior. This is especially important
in the operational principles that neglect human altruistic
behavior or do not limit the pursuit of self-interest. In addition,
“selling” the right to use the intersection space might be
considered unfair, knowing that exploiting shifts in demand by
raising prices is considered unfair [35]. In addition, aiming at
profit maximization without fairness will lead to resistance by
people [36], especially when there is singularity of supplier
with service monopoly so the “customer” cannot avoid using
the service.
V.

IV.

CURRENT PERSPECTIVES ON C2 OPERATING PRINCIPLES

Knowing the importance of the relation between
fundamental human rights and operating mechanism for an
intersection, we will briefly analyze the current operating
principles developed for controlling self-driving vehicles at
intersections. These principles are grouped as follows:
1.

Conventional control principles (e.g., predefined rightof-way for certain movements over other movements
through the intersection [24-26], minimizing the time a
vehicle takes to cross the intersection [27],
maximizing traffic throughput based on waiting delay
or queue length [28], or minimizing total delay [29]);

THEORETICAL IMPLICATIONS FROM SOCIAL SCIENCE
RESEARCH

Considering that the previous control approaches are
primarily starting from a technical standpoint, perception of
technological functionality and design might be restricted with
these traditional views. Bearing in mind that technology need
to be developed to take into consideration human behavior, this
section turns towards the findings from social science research.
These points will be grouped and discussed to direct towards a
potential approach when developing intersection control
principles for self-driving vehicle technology.
As the first point, development of C2 technology should
take into account human tendency to cooperate and divide
labor, especially at a group level. In general, in every social

system, people belong to one of the three groups: reciprocal
types, free-riders, or pure cooperators. Reciprocal types are
people who contribute to the public good as a positive
function of their beliefs about others’ contributions, and they
usually constitute the majority in the system (around 65%). On
the opposite, there are only around 20% of free-riders that by
default do not try to cooperate, and around 15% pure
cooperators, that by default always try to cooperate [37-40].
Consequently, the structure of the system, can nudge people
towards cooperation or non-cooperation.
It has been proven that people cooperate even with nonrelatives, and often in situations of extremely high risk [41].
Cooperation has evolved primarily based on the principles of
reciprocity [42], but people are willing to cooperate even in
the case of indirect reciprocity [43]. In addition, development
of C2 should rely upon the notion that people do not always
follow strict self-interest hypothesis. People do care about the
outcome other people in the system receive [44]. It is not true
that people at all times pursue their material self-interest and
do not care about the social goals, per se, because their utility
diminishes from disadvantageous inequality [39]. It is
important to emphasize that people do cooperate if they
perceive that other people cooperate as well, especially in the
long-term relations [40]. In addition, social consideration in
interaction increases as the payoff from the cooperation and
the degree of the common interest increase [45, 46].
Moreover, if individuals have the opportunity to affect the
relative payoffs, they take into consideration equity outcomes,
even in the presence of competition [39]. Finally, considering
the size of cooperation groups, there is no explicit negative
effect on the cooperation as the group size increases. The
relation might be positive or negative, depending on the way
in which individual and group payoffs are affected or how the
communication is performed [47].
However, C2 cannot solely rely upon people’s intrinsic
willingness to cooperate and not being strictly self-interested.
It is important to remember that cooperative acts are
vulnerable to exploitation by selfish partners [41]. The
problems may arise due to the time delay inherent in
reciprocity, or when an individual does not (equally)
contribute to the creation or maintenance of a shareable
benefit or good. When public good is free for overusing,
individuals or groups will usually overuse it. This problem is
known as the “tragedy of the commons” [48]. Furthermore,
operational principle of C2 should avoid the assurance
problem [49]. This problem exists when individuals are better
off if they follow the same minimal standard, but are second
best off if, in the case when there are defectors, they join the
defectors rather than continue to follow the standards. On the
opposite, individuals are worst off if there are defectors but
they do not join them. Without the external incentive (e.g.
reputation, punishment, etc.) this cooperation might not be
stable.
As an important point, C2 should incorporate the
opportunity to build reputation in time [43]. The previous
research shows that individuals respond differently in

instances of anonymity versus instances where reputation
building is possible [40, 50]. After a certain time, each
individual begins to perceive herself as dependent on the
others, and realizes that exploiting the others is hopeless. The
notion of the future contact in the long term system results in
the sense of dependence on the other’s good will, which
consequently leads to the goal of achieving mutual
cooperation in the present [43, 51]. On the opposite, refusing
to help the others in the system changes one's social status
[40]. In addition to building reputation, C2 necessitates a
structure that will prevent too many defectors from receiving
the benefits of long-term cooperation. Individuals
should/ought to realize the undesirable consequences of free
riding through the established sanctioning system [52-54] and
social pressure [55]. Moreover, development requires that
people are willing to provide a sanctioning system, as a part of
the public good [40]. Moreover, humans often care strongly
about fairness and they are prepared to punish others who
deviate from a fair principle, even at a personal cost [56] in
order to maintain stable cooperation [39]. A good example is
altruistic punishment, when individuals punish free riders that
negatively deviate from the cooperation standard [40, 57].
VI.

EMPIRICAL IMPLICATIONS

Besides considering theoretical implications, public
opinions are important to investigate, since they can
significantly influence the direction and pace of technology
development. This is consequently important for the
development of self-driving vehicle technology, which is
already facing some negative preconceptions. For example,
one previous survey [58] has shown that 75% of respondents
think they can drive a car better than a computer could, and
the same percentage answered they would not trust a
driverless car to take their children to school.
To supplement traditional technology development
approaches, we have investigated public concerns related to
social aspects of traffic control technology for self-driving
vehicles. Survey included 239 responses, the majority from
United States. There were 56% male, and 44% female
respondents, born in the range from 1933 to 1993. In one
question, respondents were asked to describe their
understanding of the term “better intersection control
technology”. The responses focused on “smarter” devices that
adjust to the current traffic situation, technology that is
efficient, economical, fuel-efficient, safer, causing less
pollution and noise, or broad improvement suggestions (e.g.,
roundabouts). Respondents also mentioned the need for better
education and understanding of human behavior, better rules
and better enforcement, as well as technology that includes
moral factors (e.g., providing fairness and general
satisfaction).
These results show us that existing traffic control
technology shapes respondents’ perceptions about improved
technology, since they most frequently refer to the examples
from conventional technology. Conventional principles restrict
the awareness of the needs for some of the users. However,

people have expressed consideration for a “common good”,
and consideration for fairness, in a sense that no one should
wait very long time at an intersection. In general, respondents
have stated the opinion that whatever the “better technology”
may be, it is not currently implemented.
In the next question, respondents were asked to estimate
the impact of traffic control technology on their needs,
grouped according to Maslow’s hierarchy of needs [59].
Majority of respondents (58%) have identified the relation to
the need for safety (e.g., security of body, security of
employment, security of resources, security of health, security
of property). However, 15% and 14% of respondents
identified relation to esteem (e.g., self-esteem, confidence,
respect for others, respect from others, etc.) and selfactualization (e.g., morality, creativity, problem solving, lack
of prejudice, etc.), respectively. In the following questions,
when presented with specific choices, respondents recognized
the effect of traffic control technology on safety, travel time,
environment, but also on human emotions and land use
implications.
However, when respondents were presented with a
question on relation between human rights and traffic control,
they recognized the effect on human rights (especially right to
life and right to work) and commented on relation between
human rights and overall quality of life. Finally, when asked
for what trip purpose they would accept waiting at the
intersection, considering that the traffic was set up to benefit
all the users, only 8% of respondents answered they would
accept waiting while going to the hospital, and only 14% of
respondents answered the delay would be acceptable while
going to a job interview. Conclusively, respondents have
shown that the relative importance of the delay depends on the
trip purpose.
In final questions, when asked if they would support
paying for the right-of-way at intersection, only 3% of
respondents answered positively. However, majority of people
(62%) would be willing to pay higher price for a self-driving
vehicle technology that will protect human rights (e.g., by
ensuring an individual receives the right-of-way in urgent
situations). A point to underline is that majority of people
(77%) thought that it would be beneficial to publicly decide on
the mechanism for assigning the right-of-way at intersections.
Finally, majority of people (66%) would provide support
(political, financial, and social) for including social
considerations into the development of control technology for
self-driving vehicles.
VII. PARADIGM SHIFT THROUGH ANTHROPOCENTRIC
DESIGN
Besides the sole broadening and diversification of social
appraisal of technology by amplifying social impact, we need
to consider designing technology in such a way that the
responsibility of the end user is enhanced instead of limited.
Considering theoretical and empirical implications, C2 can rely
on human’s tendency to cooperate, divide labor, and not be
self-interested, in addition to a modifiable structure with

communication, reputation-building, and sanctioning system.
All these points can establish a structure that enables long-term
and large-scale cooperation, while enhancing the end-user
responsibility. Consequently, traffic, as a socio-physical
phenomenon, will be to the mutual advantage of individual
users.
In this structure, users will restrict their liberty in the ways
necessary to yield advantages to users in need, while having
the identical right to similar acquiescence on the part of those
who benefited from their submission. Today, person A gives
the right-of-way to person B since person B is having an
emergency, while tomorrow person B gives the right-of-way to
person A, in the opposite case. From this perspective, a
regulative framework with a contractually defined structure
will impose an ordering of conflicting claims. Moreover,
parties are not to gain from the cooperative labors of others
without doing their fair share.
Undertaking this paradigm shift would develop traffic
control as a fair system of social cooperation, where parties
gain in the long term. The premise here is that the gain to the
person who needs help far outweighs the loss of those required
for helping him/her. In addition, assuming that the chances of
being the beneficiary are not much smaller than those of being
the one who must give aid, especially during an individual’s
lifespan, the principle is clearly in the interest of all the parties.
Furthermore, the premise is that the publicly known principles
of fairness are enough to bind those who take advantage of it –
not just to accept it, but also to maintain it. The mutuallyacknowledged and publicly-known interests would be
enforceable as self-imposed by all the parties. There is a prima
facie duty of fair play if the parties accept to act in accordance
with the principles while knowingly accepting their benefits.
This duty, as a feedback loop, would support the structure by
rewarding the members for contributing to the common good.
In addition, through the increase in understanding, the people
will appreciate the mutual benefits of establishing fair social
cooperation. The assumption is that the parties would
recognize there is no need to violate the rules to protect
personal interests, and they are able to recognize one another's
good faith and desire for justice. Finally, this would reduce the
wish to advance personal interests unfairly to the disadvantage
of others. The resulting paradigm shift will try to achieve
technological development so that traffic becomes a largescale, long-term, social phenomenon with a high degree of
cooperative automation, functioning as a system for mutuallyadvantageous cooperative production.
VIII. RECOMMENDATIONS FOR FURTHER INVESTIGATIONS
From the previous sections, we recognize a need for
perspective shift in the approach to self-driving vehicle
technology design. This sections will present some of the
recommendations for further investigations for development
of self-driving vehicle technology.
A. Expanded design horizon
As an important point to highlight is not narrowing down
the design horizon for the self-driving vehicle technology.
This primarily includes attempting to take into consideration a

complete range of relevant impacts, by determining what are
concomitant cultural or social losses of new technology [60].
As a result, there is a need for a proactive approach to
technology development in relation to values. An example of
one of the similar approaches is identified as Value Sensitive
Design [61-63]. The focus of this design approach is on
deliberately incorporating moral values into technological
design, while meeting traditional design criteria. The
augmented list of technical criteria would go beyond
conventional considerations, to include values that people
consider important to life. Morally better designs would come
through iterative conceptual, empirical, and technical
investigations [62]. Finally, some of the essential questions
that this iterative design approach would need to answer are as
follows:
1.

What are the intentions of self-driving vehicle
technology design?

2.

What social values will this technology promote?

3.

What vision of life will this technology support?

4.

What will be the short-term and long-term effects on
human behavior?

B. Expandend decision-making constituencies
Having in mind the potential impacts of this technology,
although engineers have an important role in the design,
decision power should not be concentrated solely in a small
group of experts, especially if they are influenced exclusively
by corporate interests. There is a need to engage all relevant
societal constituencies in decision-making about technology
development. Allowing for decision space where individuals
can decide what is the good life for them, could result in
redesign that supports democratic self-management for future
development [61, 62]. Providing space for reflective vision and
critical conversations would provide essential understanding of
the relevant values and their function in lives of people and
groups. On the contrary, in cases when the design vision of C2
technology does not include wide range of users, there is the
danger of limiting possibilities for technological development,
and consequently limiting a range of positive impacts.
C. Development of social justice framework
Knowing that the operation of the traffic control system
relates to some of the fundamental human rights, this
technology consequently relates to the distribution of
advantages and disadvantages originating from those rights.
Hence, this becomes an issue of social justice - a structure or
framework for distribution of advantages and disadvantages in
a society, which includes certain rules for distinguishing what
is just and what is not [64]. Fairness is already considered as
an important social value in designing technology [65].
However, the discussion on the social justice framework needs
to become an integral part of the self-driving vehicle
technology development. Conclusively, the design perspective
requires ethical reflections, as some of the engineering fields
have already recognized [66-70], along with similar
consideration for transportation planning practices [71, 72].

D. Evaluation of development trajectories
It is inevitable that this revolutionary technology will
result in countless novel opportunities, for which well though
ethical policies might not be developed [17]. Consequently,
there is a need to project and assess all the possible variations
in development through constructive technology assessment
[73]. In order to develop different development trajectories,
there is a potential in using Ethical Delphi [74],
crowdsourcing [75], and agent-based modelling techniques
[76] to obtain large-scale and long-term interactions in
different development trajectories.
IX.

CONCLUSIONS

Since the introduction of internal combustion engine and
microprocessor technology, transportation has not faced a
potential technological impact of this scale. Self-driving
vehicle technology is bound to revolutionize transportation,
and probably our societies as well. In our research approach,
we have tried to aim beyond resolving immediate negative
effects, but to take into consideration the long-term impact on
society that this technology might have. First, this is
specifically related to the notion of common humanity, through
our cross-generation responsibility for sustainable development
of technology. Moreover, the standpoint for technological
development considers that technology is a socio-technical
phenomenon. Consequently, decisions related to design of
technology seize to be solely technical decisions, but they tend
to have direct social implications. We cannot lack the
conscious reflections on the morals in technology, because it
shapes the context of humans as moral agents and consequently
it shapes humans themselves.
On the contrary, current development approaches do not
place human into the center of attention. Focusing solely on
technical details, there is a danger of “tunnel vision” in design
of technology. These approaches neglect the features of traffic
as a phenomenon, and they do not consider relations to human
behavior and attitudes. Moreover, the very fact of missing
references on relations between social impact and traffic
control technology supports the notion that the mindset of the
current generation of traffic engineers was never directed
towards investigating social effects of technology under their
purview.
In order to develop an expanded vision, we consider that
the ethical approach requires anthropocentric perspective. We
start from considerations of human needs, represented as
fundamental human rights, in a relationship to operating
principles for intersections. Human rights are selected as the
most fundamental in hierarchy of values, and common to all
humanity. In addition, theoretical and empirical investigations
have determined the potential for technological development
with social considerations included. This developmental
approach also has potential for positive influence on public
perception of the technology itself. Finally, our starting point
for development is envisioning traffic as large-scale, long-term,
social phenomenon with a high degree of cooperative
automation, functioning as a system for mutually-advantageous
cooperative production.

However, this vision leaves several points to highlight in
the further development. First, there is a need for a framework
of justice incorporated into technological design, which will
guide the distribution of benefits and burdens from the new
technology. Second, we highlight the Value Sensitive Design,
as a formidable force which can help us in reflecting on ethical
aspects in advance of technological development. Further
investigations require the need for constructive technology
assessment, which would involve discussions between different
interest groups, interdisciplinary approach, and agent-based
modelling. Hopefully, this research will be a useful addendum
to a more comprehensive inquiry of relation between humans
and self-driving vehicle technology.
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