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potential to completely change the transportation industry forever, possibly as much as the 

original automobile changed transportation in its own right. 

 

Automation 

Automation is the technique of making an apparatus, a process, or a system operate 

automatically, and in the place of human labor.  There have been countless examples in history 5

of automation completely changing the way humans operate. Machines have taken over a lot of 

functions within a business that were traditionally held by humans, but with the rise of the 

information age, automation may be utilized at an extremely fast rate. 

The Automated Teller Machine, more commonly known as the ATM, is a prime example 

of recent automation that has completely changed the way society operates. People can now 

manage, withdraw, and deposit from their bank accounts via the use of this mechanical machine 

that contains money. No longer are the days that require someone to talk to bank teller to access 

their money. ATMs could do the job better, faster, and cheaper than humans could. These 

functions can now be done independent of not only human interaction, but the banks themselves 

as well. ATMs are used in many places where consumer business is located. Restaurants, gas 

stations, shopping malls, and even most college campuses have ATMs available and can be used 

at any time unlike the traditional restriction of withdrawing within a bank’s business hours. 

Automation of the future, however, will not be focused on only mechanical automation. 

With the advent of Artificial Intelligence, the theory and development of computer systems able 

to perform tasks that normally require human intelligence, many jobs can be automated without 
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Self-Driving Cars: Today and Tomorrow 
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before technology was near powerful enough to offer a car that could make its own decisions, 

but it could operate along a path like a railway can fairly easily on its own. Related early ideas 

for driverless cars involved “magnetic trails built into the road’s surface” or “train-like rails 

engaging hidden steel wheels on the inside of each tire”.  8

While the methods used to achieve driverless cars are changing today, the principle is the 

same: An automated way to travel with a car without human operation. The problem with these 

early envisionments of the driverless car is that they required smart highways, and would have to 

be driven manually everywhere else. With no ability for the car to detect traffic lights, stop signs, 

or even pedestrians in its path, driverless cars of the era were basically envisioned to be hybrid 

trains.  

GM and RCA did some testing during the 1950s, creating “automated highway 

prototypes with radio control for speed and steering”, while magnets in the car tracked a steel 

cable embedded in the road. The first tests for driverless cars showed that the idea was certainly 

possible, and the technology for a rail-like driverless experience was within the realm of 

possibility. However, these early designs required much more public support than what was 

possible at the time. For this way of driverless cars to exist, there would have to be a massive 

public infrastructure overhaul, the likes of which has never happened in any country to this day.  

Because the limitations of public support would not feasibly allow smart highways to be 

implemented anytime in the near future, by the 1960’s, the enthusiasts for Artificial Intelligence 

began to change the interpretation for a driverless car from a smart highway system, to a smart 

automobile system�䐀堌䐀Ͱᨀ儀䜀
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nine per vehicle to at most 2.5 per vehicle. These tests were all done with low-level autonomy in 

the form of adaptive cruise control that already exists in many current day vehicles, and so the 

benefits of hands-free driving can be felt on the roads today. If every vehicle on the road were 

autonomous, then it is possible traffic would be almost nonexistent.  

Another benefit that comes with increased traffic efficiency is increased fuel efficiency. 

Fuel efficiency is largely dependent on traffic as fuel use increases when cars have to adjust their 

speed very often as they do in traffic congestion. In the study conducted by University of Illinois 

testing the ability of a single autonomous car’s influence on traffic, fuel consumption was also 

tested and studied. The results showed “up to 40% less fuel consumption” among all vehicles. 

This data is just with one autonomous vehicle in a pool of 20, meaning that if every vehicle on 

the highway was nearly always at the same speed then there is room for that fuel efficiency to 

grow even further.�11� Less fuel used is better for the environment, requires less costs for drivers, 

and allow cars to drive further without needing to stop to refuel. The benefit of increased fuel 

efficiency is just as important as the decrease in traffic that self-driving cars could bring. 

Driverless vehicles would also bring a lot of free time to its passengers. Because traffic 

would likely be severely decreased in a driverless society, the time to travel distances would 

likely be must shorter. Not only that, but time spent within the vehicle is no longer required to be 

spent driving. Commuters can now text and drive without danger. Telecommuters could 

potentially work from their vehicle and include their commute time as part of their hours worked. 

McKinsey & Company estimates that time saved by commuters every day “might add up 

globally to a mind-blowing one billion hours- equivalent to twice the time it took to build the 
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Great Pyramid of Giza”.  There are many uses and productivity opportunities for the time 13

people spend on driving every day, and perhaps in a driverless society, those opportunities can 

be utilized. 

Driverless cars can also increase mobility and ease of transportation for everyone. While 

cars today require able-drivers, hence the need for a driver's license, driverless cars need no sort 

of restrictions on the passengers it drives. Blind, and disabled passengers can finally become 

mobile without the need for someone else to drive them. Children, and the elderly who do not 

possess the skills to drive themselves, can now use driverless vehicles without problem. 

Self-driving cars can ease the burden of transportation for a large number of people. One may 

not even need a car themself, as driverless cars would undoubtedly affect the ride-sharing and 

taxi industries. Uber is already testing a self-driving line of vehicles as of 2016.   Perhaps in the 14

future one can have an uber driverless car come pick them up, and drop them off wherever they 

futcՐMӀՠMрӰՐҀрѰԉ
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  One final benefit is that without the need for hardware traditionally used by a human 

driver, such as the steering wheel and pedals, cars can be fundamentally redesigned to fit a 

passenger’s needs. Cars today are designed with the driver in mind first and foremost, but 

driverless cars of tomorrow will not need to be designed around the driver, and that leaves much 

more free reign for a more relaxing, or entertaining driverless experience. No longer does a car 

have to restrict from features that could be distracting to a human driver. A driverless car of the 

future could have any modern amenity one might find in a living room. And with the safety 

benefits of driverless cars causing accidents to be exceedingly rare, a driverless society would 

likely no longer require a need for seat belts, and allow for full movement around the cabin in 

perfect conditions, much like passenger air transportation today. 

 16
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Current State of Technology 

While there are legal, cultural, and economic barriers to allowing driverless cars on the 

road, none of those matter if the technology to produce a self-driving car is not advanced enough 

yet. But the rate of improvement in the technology is why these other barriers are finally being 

commonly discussed, even if the idea for self-driving cars has existed for decades. The Society 

of Automotive Engineers, or SAE, has designed a six-level system, where every level dictates 

how well automated a vehicle is. In this section showing the current state of driverless 

technology, each level will be explained, as well as what level can be reached currently, both in 

practice and testing.  17

16 
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 20

Level 2� automation is considered “Partial Driving Automation”. This is the first level of 

automation that allows, in some fashion, the driver to take their hands off the pedals �and �the 

wheel, but under only very limited conditions. The driver must still maintain control over the 

vehicle and be ready to react to the DDT at all times. This is also the furthest that production cars 

today have reached, with Tesla’s Autopilot features being the first consumer system to achieve 

Level 2 automation in 2014. Generally, Level 2 automation is created with both a combination of 

lane assist features and adaptive cruise control. Lane assist technology uses cameras, sensors, 

and AI to detect both the lane and other cars while driving, and how to adjust the steering wheel 

to stay in that lane and away from other cars, even when not going completely straight. 
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Combined with adaptive cruise control, the car can now achieve partial automation. This 

automation is not at the point where it can detect all road obstacles, signs, or stop lights, but it 

can be used in good weather conditions during daylight on most highways. If the car starts 

having trouble at any point, however, it will shift the driving task back to the driver. It cannot be 

used to enter or exit highways, but some level 2 systems such as Tesla’s autopilot can be used to 

change lanes. It is the first level of automation where drivers can take their hands off the wheel 

and feet off of the pedals, but they must still keep their eyes on the road at all times to take 

control if they notice something the car cannot detect.  

Level 3 �automation is considered “Conditional Driving Automation”. Level 3 automation 

is the beginning of a truly driverless system, and while it still requires a driver present, it will let 

the driver know when to take control of the vehicle, rather than needing the driver aware enough 

to detect any possible issues during the DDT. There are no production vehicles with level 3 

automation quite yet, and there likely will wever,

 autombげ en. It cannot be
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upcoming 2018 Audi A8 model.  The functionality will technically be at level 3, but in 21

extremely limited conditions, and only working on roads with very clear dividers, clear lane 

markings, no cross traffic, no pedestrians, no merging traffic, and only up to speeds of 60km/h or 

about 37mph. They call the feature “AI Traffic Jam Pilot”, because like the name implies it is to 

be used almost exclusively for traffic jam conditions. Level 3 automation in slow moving traffic 

is easier for the car to achieve, and gives the driver much more time to pick up the wheel when 

the traffic picks up. Mistakes at that speed are also very unlikely to create serious injuries or 

damages.  

Level 4 �automation is considered “high driving automation” and is where automation 

starts to become truly advanced. A level four vehicle can still be driven by a human, but at no 

point does it ever require human interaction. It can drive itself full time under the right 

conditions, but if it encounters something it cannot handle it can park itself to escape danger if no 

driver is present to give assistance. So if it starts entering an area with roads that are hard to read, 

instead of requiring a driver to take over, it can ask for driver assistance, but if none is given it 

can park itself safely until human help arrives. This level is exciting because this is the level of 

automation technology engineers have been able to achieve so far. Google’s self-driving car 

company called “Waymo” has been operating at level four with its test vehicles on private roads 

since 2015, and a whole fleet of level � and a whoa耄 怀々瀄聕
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 23

Level 5 �automation is considered to be “full driving automation”. This is the final level of 

automation a production car could accomplish, and while in level 5 automation, the passenger 

does not need to perform any driving tasks at all. Level 5 brings full automation at all times 

under any conditions, and does not even require a human on board, nor a steering wheel to be 

installed in order for the car to be driven. We are still some time away from even the testing 

phase of level 5 automation, but as level 4 vehicles start to enter production, level 5 vehicles will 

soon after begin to be tested. In fact, the AI required for m唀䠀吀堀䰀唀䕐҂Mɀࠀ嘀̀嘀圀䐀ati
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that the level 5 can, but until it gradually is able to work in all conditions, self driving cars will 

remain at level 4 in the near future.  

Current State of Laws & Regulation 

 24

The current state of laws and regulation has been improving quite rapidly over the past 

few years. Since 2012, and as of January 1st, 2018, 41 states and Washington D.C. have at least 

considered legislation regarding autonomous vehicles. Of those, thirty-three states have 

introduced legislation, twenty-one have passed legislation, and six governors have issued 

executive orders related to autonomous vehicles.�23� This means that the majority of states have 

addressed rules and allowances for driverless vehicles. However, every state also has its own 

defined regulations, which allow for testing of various stages of driverless cars. For example, 

���
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only Michigan and soon to be California actually allow for cars to be tested without a passenger 

in the driver’s seat.  25

Local allowances have been made for driverless cars as well. Chandler, Arizona has 

made allowances for Waymo, Google’s driverless technology company, to test their level 4 

autonomous vehicles in their town without anyone at the wheel in case something goes wrong, 

even though Arizona itself does not have legislation for that. Waymo also plans to conduct 

similar tests in Austin, TX. 

The federal government has also finally started to work on legislation for driverless 

vehicles. On September 7th, the House of Representatives passed the “SELF DRIVE Act”, with 

bipartisan support. SELF DRIVE, or “Safely Ensuring Lives Future Deployment and Research In 

Vehicle Evolution” shows that Congress is creating a serious plan to allow the innovation of 

self-driving vehicles to flourish. This legislation is mostly for test vehicles, and not for 

production cars, but that is where this will start. If the legislation can keep up with the test 

vehicles, it can hopefully prepare itself for when level 4 autonomous vehicles finally hit the 

market. The SELF DRIVE Act still needs to pass through the Senate before the bill can become 

law.   26
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Ethical Dilemmas of Driverless Cars 

The Trolley Problem 

 

 27

A runaway trolley is heading down the track towards five people who will all be killed if 

the trolley proceeds on its present course. You are standing next to a large switch that can divert 

the trolley onto a different track, which only has one person on the track. The only way to save 

the lives of the five people is to pull the switch and sacrifice the single person. Should you pull 

the switch? Most people would say yes, it is ethical to sacrifice one person to save five. 

However, consider a slightly different version of this scenario: The runaway trolley is still 

���KWWS���VKLNKDUVDFKGHY�FRP�WUROOH\�SUREOHP��
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wants us to do the most good. But from a personal viewpoint, would anybody buy a car if it 

could choose to personally kill them? In either of the original trolley scenarios, whether you 

sacrificed one to save many or not, it would likely be a choice of instinct and passion. In the 

driverless car variation, this is a decision premeditatively decided. We want other people’s cars 

to maximize the number of lives saved, but think our own should put our own safety above all 

else. In a capitalist society, unless regulation rules otherwise, most production vehicles will
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becomes much more enticing, and opens many more opportunities for a criminal with a 

driverless vehicle. 

Hacking and security is always a major concern among technology products, but it is of 

the utmost priority for a driverless vehicle. A driverless vehicle with bad security can either be 

hacked by someone besides the owner, or perhaps just as likely, could be hacked by someone 

purchasing the vehicle to use it as a tool to take innocent lives. Imagine the truck in Manhattan 

without a driver, hacked and programmed to kill as many people as possible before someone was 

able to do enough damage to the vehicle to stop it. It also becomes more appealing to criminals 

to be able to plan an attack without putting themselves in immediate danger, and even giving 

themselves a chance of getting away clean.  

It is not only terrorism that driverless cars can be used for, but other crimes as well. 

Someone could hack a driverless car, reprogram the destination, and kidnap someone in their 

own car. It is possible a hitman could hack a car just to drive it off the road to kill all the 

passengers. There are a lot of negative outcomes that are possible if the security of driverless 

cars are not treated with the seriousness they deserve. MIT Technology Review points out that 

there have been no reports of hostile hackers targeting self-driving vehicles thus far, but also 

points out that in the 1990s, most dot-com companies did not have security problems either. 

Today, Windows is one of the most secure operating systems with Microsoft spending more than 

a billion dollars annually on cybersecurity, but hackers still find security vulnerabilities with 

Windows software all the time.  If security cannot catch up to the pace of the innovation, and 30
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driverless cars can be easily hacked, then this ethical issue alone may doom them for decades 

until the security problems can be worked out. 

 

Impact on Business & Labor 

Horse Displacement Theory 

 31

As mentioned previously, the automation of elevators eventually displaced the elevator 

operator once automated elevators became commonplace. However, with self-driving cars, it is 

much more likely to see a labor displacement much more closely resembling the way horse labor 

was discharged by all of humanity during the early 1900’s. Horse-drawn carriages were the main 

mode of transportation for centuries before that of the 20th, but it was only a few decades before 

humans stopped using them almost completely in favor of the motor-vehicle.  
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Using a source from the Federal Highway Administration that shows the amount of U.S. 

motor vehicle registrations in the 19th century , and cross-referencing it with a study on the 32

population of Equine during the mechanization of Agriculture , I created a line graph that shows 33

roughly the time frame that motorized vehicles overtook the horse population. In the very late 

1920’s, likely during the peak of America’s economic success known as the “roaring 20’s”, the 

amount of cars overtook the amount of horses in the United States, and even with the great 

depression, our country never looked back. In 1960, the amount of registered motor vehicles 

compared to horses was more than 2000%, with over 60 million vehicles registered, and only 

about 3 million horses still around. 
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of good paying american jobs. Not much unlike the millions of horses that were quickly no 

longer valuable enough to feed and shelter. Truck drivers, taxi drivers, ride-sharing platforms, 

and many more people will be quickly replaced by automation, on a scale like nothing else our 

society has seen thus far. Elevator operators lost their jobs to automation, yes, but even the 

height of the elevator operator profession never offered even a fraction of what the transportation 

industry ever has. This rapid job loss would likely have a ripple effect like no other. This will not 

only affect cars and trucks, but likely every aspect of transportation. Amazon has already started 

making deliveries with self-driving drones during private trials in the United Kingdom.   36

Make no mistake, this is a problem for America’s labor force, but not for all businesses. 

Self-driving cars will produce extreme cost-savings to many companies. In the delivery and 

transportation process, the labor is often the most expensive part. The average annual salary for a 

truck driver is about $40,000 as of 2015.  Even if a self-driving semi-truck costs $200,000, more 37

than double the average starting price for a semi-truck ($80,000 ), the owner is making his 38

money back on it compared to a cheaper truck in addition to a driver salary in just a few years. 

The owner likely also has to pay significantly less in insurance for a fleet of self-driving cars that 

will get into significantly fewer accidents. Semi-trucks with self-driving features are already 

coming to the market, with Tesla announcing the “Tesla Semi”, an electric semi-truck starting at 

$150,000 that includes Tesla’s famous “enhanced autopilot” features.  39
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Conclusion 

The Power of Human Adaptability 

While there are many societal ramifications that automation and driverless cars will 

bring, the real lesson to be learned here is that these technological advancements are inevitable, 

and rather than fear them, we should prepare ourselves for how to handle them. Humans have 

never been able to stop technological progress, and even though they have been able to slow it 

down, like the acceptance of the automated elevator, they will not be able to prevent change 

forever. 

There is little that can be done to prevent AI and automation, and so our best course of 

action is to learn to use them for the tools that they are. For a long time computers seemed like a 

scary proposition as well, but now the vast majority of Americans keep one in their back pocket, 

and could not imagine life without them. In 2017, about 92% of younger adults aged 18 to 29mҀհҀհҀհҀշሶ
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Humans are able to adapt quickly; Even during the great depression that perhaps was 

partly caused due to our transition into an industrial society, we were able to enact public policy 

that got the country back on track. Some of the foundations for our current social policy were 

formed during our lowest years as a labor force. Even if our worst fears about automation came 

true and 90% of the population was unemployable, humanity would not be doomed quite yet. 

Just like the great depression, society could still enact policy that helps everyone benefit from the 

advancements in automation. There are likely jobs that humans cannot even begin to think of 

right now that will be necessary in the future. A Universal Basic Income, where every family 

gets enough from wealth distribution to live comfortably, is also a commonly considered 

solution. But the important thing is that we do our best to come together as a society and start 

talking about these issues before they are out of our hands. We have gotten through economic 

and labor changes before, and we can do it again. Humans have been able to adapt through all 

progress we have pushed upon ourselves so far, and will undoubtedly do so for the rest of our 

days. 
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