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Abstract
This paper gives a social impact analysis of the development and deployment of self-driving cars. Various car manufacturers have announced that autonomous vehicles are being developed and will be available to the public soon. This is a great leap in terms of the technology of automation and connectivity. Among the issues discussed are the benefits and drawbacks expected from this technology, the ethical implications and a recommendation to continue with the deployment of self-driving vehicles. The utilitarian theory is a good approach to for these vehicles to deal with ethical situations on the road as they arise. We should embrace this advancement since it solves a problem we have been dealing with every year of road accidents due to human error. Autonomous vehicles are expected to be precise and predictable hence safer. Various stakeholders including car manufactures, ethics experts, the government and the whole society should take part in evaluation and improvement of the operations of these vehicles.











Social Impact Analysis Paper - Autonomous (Self-Driving) Vehicles
Background
	Autonomous or self- driving vehicles are one of the major technological revolutions in automation and connectivity. The major components that will be required for the proper functioning of the autonomous vehicle includes automatic transmissions, short range and long range wireless networks to facilitate communication, diverse sensors such as infrared, laser, and ultrasonic for different weather and road conditions, navigation tools such as high accuracy maps and the GPS system, automated controls such as the braking and steering and finally highly reliable servers and soft wares (Litman, 2014). There are various levels of automation including automation of specific functions at the lowest level to full self-driving automation in which the vehicle can perform all driving functions without a human driver and under all environmental conditions. (Litman, 2014)
Major car manufacturers including Ford, General Motors, Volkswagen Group and Toyota have announced their intentions to launch full automated vehicles. The main reason for development of this technology is to enhance safety on the roads though maximum risk reduction. Human error and negligence is one of the major causes of road accidents. Automated vehicles will be programmed to detect the variables of the environment and respond appropriately just as a human being does.
	There are direct and indirect stakeholders for this technology. This technology will directly impact all road users by making commuting from one place to the other faster and safer. Manufacturers will also have direct impact as this technology will revolutionize their business. Indirect stakeholders include the governmental and non-governmental institutions and the society. The government should have set regulations regarding this new technology.
There are major benefits anticipated for the self- driving vehicles. This will include a reduction of road accidents, reduction of traffic congestion and lower the stress levels of occupants. Elimination of human error will account for reduction of many accidents. Car occupants can also multitask which reduces the cost of driving. Automated cars may be more fuel efficient or utilize alternative sources of energy. Moreover, automated vehicles will increase mobility of disabled, young and elderly people who are prohibited from driving. The major drawbacks of this technology include possibility of machine or software failure and susceptibility of computer related systems to hacking. Automation of vehicles is also likely to contribute to the crash of several industries including automobile insurance and public transit. (Anderson, Nidhi, Stanley, Sorensen, Samaras, & Oluwatola, 2014) Self- driving cars are also likely to be quite costly due to the sophisticated technology that is needed for their application.
Position (Critical Analysis)
	In my opinion, the most significant benefit to be gained from this development is the reduction of road accidents. Even with proper training, numerous road signs and traffic lights, human beings will always be the leading cause of road accidents. Human beings are complicated creatures subject to distorted concentration and moods based on their physical and mental state. Furthermore, human beings especially young people do not like to abide by rules naturally. There are many factors that can affect the sober mind of a human driver in comparison to a programmed machine.
	On the other hand, the most significant drawback is susceptibility to hackers. Technology has increased our connectivity and generally made life easier. However, this connection is sometimes a disadvantage as it results to exposure of private content to malicious parties. These systems, like any other systems remain susceptible to hackers and are therefore not fully safe. 
Ethical Implications
	While self- driving cars are expected to be safer and precise in comparison drivers, they will still be faced by similar ethically- complex situations that we deal with on the road every day. A commonly used example to describe a possible ethical crisis is the trolley problem. In this scenario, one must choose to either switch the path of a trolley to a footpath and kill one person, or alternatively risk the life of five passengers. (Goodall, 2014).
Risk is unavoidable when driving and possibility of risk calls for ethical decision making (Goodall, 2014). This is a controversial issue for ethics experts, car manufacturers and other stakeholders since automated vehicles have to be programmed to respond to these situations appropriately. Another ethical implication for autonomous vehicles is who to blame in case of crashes. While crashes are expected to be minimal with automation, it becomes a complex question of who to hold liable when there is such an occurrence. 
	Automated vehicles are generally programmed to minimize risk to the maximum possible level. To some extent this is highly related to the utilitarian theory. Utilitarianism basically involves creating the greatest good for the largest number of people. The moral authority is determined by the consequences of an act. The net benefits should exceed the costs for the decision to be considered ethical. (Weiss, 2014) This theory ignores the interests of an individual over those of the larger group. In the trolley scenario given above, a utilitarian would choose to save the five passengers and risk the one life of the innocent pedestrian. While we make such ethical decisions sub-consciously there is a lot of weight that comes with deciding that this will be the ultimate way that the autonomous vehicles should be programmed. The current laws are not specific enough to determine how the computer should handle such situations and this might call for development of new laws.
	Specifically, if the autonomous vehicles were to apply the act utilitarianism, the consequences of any action taken by the autonomous vehicles will be determined by the resultant consequences, if they maximize happiness for the majority. Vehicles will therefore be programmed to make rational and defensible actions when faced by ethically complex situations on the road. 
Interestingly, many people prefer the utilitarian theory, but opinions vary when there are situations that involve a family member or when one is the passenger. A good example is a situation where one is in an automated vehicle with their child and suddenly ten people appear on the road. If the vehicle is programmed according to utilitarian ethics, the action taken will be to swerve from the road sacrificing the two passengers. Many people are likely to support this course of action until they or their families are the passengers.
	Ethical dilemmas are innately complex and different people will have different opinions of what is morally right or wrong. I believe utilitarian ethics are the fairest form of ethics for this technology. This is however not going to be easy to arrive at a consensus. There are many stakeholders that must be involved aside from the car manufacturers. This is an issue for the government, ethics experts and the whole society. As mentioned earlier, automation of vehicles is at different levels. In instances where the vehicle is semi-automated and there is a human driver in charge, the human driver can control the decision-making processes when faced with ethical dilemmas on the road. However, for fully automated vehicles, this is likely to remain a complex issue for quite some time. 
Privacy is a common ethical issue that arises with all connectivity technologies. Car manufacturers will have access and control of these vehicles and their owners and therefore the issue of user data protection will have to be considered. Another final issue to consider is the interaction between fully automated vehicles and human driven vehicles on the road. Human drivers will always be unpredictable and therefore still pose a challenge for the smooth operation of autonomous vehicles.
Recommendation
	I highly recommend that the development of autonomous vehicle continue. The main reason is that the benefits of this technology outweigh the costs associated with it. Road accidents are a constant calamity with reported instances daily. Human drivers will always be susceptible to error. This is the most promising drastic step towards reduction of road accidents. Furthermore, we are in the technology age and this is a futuristic development. Technological advancements have generally made life easier despite a few negative consequences. In addition to reduction of road accidents, this technology will give a chance for the elderly and disabled to have increased freedom of movement. Autonomous vehicles will facilitate economic growth overall since most industries and businesses require transportation. In fact, automated taxi services are also expected to be available. While this might cost a few jobs in some sectors, generally we will have saved much more costs to maximize profits. These advancements are also coupled with fuel-efficient models and alternative fuels that are friendlier to our environment. 
	While there are ethical complications that have to be smoothed out before this technology is deployed, we have to recognize that this is a human-made development and it can be perfect. The drawbacks that will be experienced will give an excellent platform for improvements in the future. We should not be afraid to try new things. This might be the solution to all our road usage problems that we have dealt with for decades.


Counterarguments
	The major counter-arguments raised by those who do not support self-driven cars include the question of whether they are ready to mix with human-driven cars and also the moral dilemma issue as explained above. The problem with mixing human-driven cars and autonomous cars is that humans are not programmed and are naturally inclined to break rules. This is likely to cause unnecessary conflict on the road and awkward situations since the driverless cars are following a programmed system and cannot engage in any confrontations. It has been suggested that the automated vehicles should be delayed until they are perfect. This is however an impossible expectation and not a good enough reason to delay development and technological advancement.
	The second issue is the moral dilemma problem. Vehicles will have to make ethical decisions and since this is still a grey area, deployment should be delayed. I believe that it will be much easier to find appropriate solutions when dealing with real life problems. A few challenges should not be a hinderance to development. If majority of the stakeholders agree on utilitarian ethics, this could be given a try and modifications made later on based on real reasons. Every new product is a risk, and we can as well take this one since the expected benefits surpass the drawbacks.
Conclusion
	Autonomous vehicles are one of the futuristic technological advancements we expect soon. These will be an excellent solution to save many lives that are lost on roads every year due to road accidents. Additionally, other benefits expected include reduced congestion and generally time and cost savings. There are however a few drawbacks and ethical issues that are associated with this technology. The drawbacks include susceptibility to hackers, high costs and challenges with possibility of software and hardware failure. These vehicle, just like human drivers are likely to encounter complex ethical situations on the road. Manufacturers could apply the utilitarian theory to program the system to take the action that produces the greatest good for the majority. This is however still a controversial issue among the various stakeholders. Despite the present challenges, we should embrace this advancement since the benefits outweigh the drawbacks. Self-driving vehicles will be quite a leap in technological advancement and will be most likely coupled with positive economic growth.
















References
Anderson, J. M., Nidhi, K., Stanley, K. D., Sorensen, P., Samaras, C., & Oluwatola, O. A. (2014). Autonomous vehicle technology: A guide for policymakers. Rand Corporation.
[bookmark: _GoBack]Goodall, N. J. (2014). Machine ethics and automated vehicles. In Road vehicle automation (pp. 93-102). Springer International Publishing.
Litman, T. (2014). Autonomous vehicle implementation predictions. Victoria Transport Policy Institute, 28.
Weiss, J. W. (2014). Business ethics: A stakeholder and issues management approach. Berrett-Koehler Publishers.
















Conclusion HALF PAGE










