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ABSTRACT
As the competition intensifies in the market for
products and services and the need for recognition,
companies in their effort to reduce operating costs see
automation as a solution. While how much of and to what
extent the process is to be automated to avoid the
deployment of manpower is still engaging the attention of
corporate and researchers. While automation provides
predictable, consistent performance, it lacks judgment,
adaptability and logic. While humans provide judgment,
adaptability and logic, they are unpredictable, inconsistent
and subject to emotions and motivation. To optimize
performance in an organization, do we minimize human
input and lose efficient, consistent, error-free system
performance from automated the process? The present
paper will seek to answer the question "how can we
minimize human error while still maximizing system
performance? What is the right human-machine mix?
While we would all like to minimize human error and
maximize performance in any system, the decision to
automate or of how much to automate is still in the domain
of human decision making. There are a number of factors
to be considered while planning a system that requires a
combination of human input and automated control.

humans still provide the valuable roles of decisionmaking, planning and creative thinking. These higher
cognitive functions, while still being further explored
(artificial intelligence and neural networks), can be
assigned to humans better than machines. As mentioned
in the abstract, humans are an interactive component in
the overall system and adapt, specialize and fill many
roles in a system's operation, but this variability can be
both positive and negative.

Keywords--- Technical Advancements, Automated
Controls, Human Judgment, Logic and Adaptability,
How Can We Maximize System Performance With
Minimum Human Intervention?
Figure 1: The automatic coffee maker

I.

INTRODUCTION

Some reasons for the decision to automate a
system are; relieve humans of time-consuming and
laborious tasks (Parasuraman et al. 1997), speed the
operation, increase production rates, extend an operation
to a longer shift or even to continuous production, reduce
system inefficiencies or ensure physical specifications
are consistently maintained. Automated operations are
considered to be more efficient, reliable and accurate
than those carried out with human interaction and is
often assumed that a machine can perform a particular
function at a lower cost than a human being. While many
of these reasons are true to some extent and context,
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Automation is taking place all over the world in
the areas of manufacturing and processing industries and
we cannot rewind the clock. But it is the right time for us
to consider if the rate at which it is progressing is alright
for human welfare. Particularly in the current age of
digitalization when everything can happen with the click
of a mouse and the people in general are used to cushy
life, is it possible to bring the back? Or at least make
them think if all the hurry is needed. People are worried
about the general lack of involvement of humans in their
day to day lives. As in the coffee example, it is like
making a cup of coffee in an electric coffee maker which
needs only the attention to turn the switch on and see if
the settings are of your choice.
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OBJECTIVES & METHODOLOGY

As is evident from the introduction, the
methodology is easily determined to desk research, as it
was found convenient and also adequate data was
available from published sources in print and other
electronic media. While the overriding objective is to
answer the research question as to whether automation
can entirely eliminate the human interaction is easily
answered in one word, it is not as easy as it looks. One
has to look into the various aspects of development and
progress of human settlements and their current and
futuristic outlook. In the current environment it is
difficult to make man do more and more work as it is
considered drudgery, particularly repetitive cores. This is
where automation has scored over manual intervention
and will continue to do so. But the moot question is
where to mark the line of separation as it is becoming
more and more difficult to do so. With these
considerations in view, the following specific Objectives
have been identified for the current research:
1. An over view of the business environment up to
the present.
2. Environmental Factors contributing to industrial
automation.
3. Is Automation, the right answer to all
situations?
4. Current developments in automation and future
outlook.
5. Conclusions and Recommendations
The above mentioned specific objectives have been
identified for the current research, since the field is large
so that a focused attention can be given to the identified
Questions. A lot of research work has been done and I
compliment all researchers for their contribution in
enhancing and understanding the attention that the topic
deserves. At the end of the day as a researcher, one finds
satisfaction that some new thoughts and ideas have been
suggested for better understanding and further
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exploration. I would like to wish all the researchers,
current and future, the best for their success and
continued efforts.

III.

REVIEW OF LITERATURE

Automation can be simply defined, as a business
process which can operate without human intervention
and often with very little interference. The Automation
consists of identifying various decision points in a
process and makes the flow continue efficiently with the
least human interference or interface. It means the
creation of logical structures in a way that makes the
input and output data Mutually Exclusive and
Collectively Exhaustive (MECE) so that the process
continues without the need to make any decision.
The global market of industrial automation is large,
profitable and growing. The annual revenue is $155bn
globally: $72bn in factory automation and $83bn in
process automation. The expected growth rate for
industrial automation is 50% above growth of general
industrial production index (compared to 30% previous
years) and the margin is 4% higher in industrial
automation than the global industrial average (Credit
Suisse, 2012). In the world‘s largest manufacturing
economy, China, there are signs of labor shortages at the
low-end that create upward pressure on wages. This is
believed to cause automation investment to accelerate.
Meanwhile, the scope of industrial automation is
shifting. As the first wave of automation was based on
mechanization and the second wave was based on the
use of microprocessors in industrial applications, the
current Third Wave of Automation (Blue Institute, 2013)
is based on extreme information availability, cyberphysical systems and data analytics. In response to this
third wave of automation based on Internet of things,
cloud computing and big data analytics, industries,
researchers and governments launch initiatives and
development platforms.
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Figure 2: Automating Process
Unless a process is completely automated
without any need for intervention, the balance between
the automated and non- automated portions of the
process has to be maintained. JIDOKA (A Japanese
system by Toyota) operates within this continuum till the

process is completely automated without a need for
human intervention.

Figure 3: Illustration of Jidoka system
JIDOKA or the ‗intelligent automation‘ system
as it is called consists of four principles, which are
followed for implementing the system.
These are
1. Detect any abnormality in the existing system.
2. Stop the process.
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3. Take immediate corrective action. 4. Analyze the root
cause and find a permanent solution.
This ‗Automation with a human touch‘ aims to
prevent production of defective products, Eliminate over
production and focus on understanding the root cause of
the problem and eliminate recurrence. His last step is
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called the ‗closing the feedback loop‘ (LISTEN,
ANALYSE AND ACT). In the absence of completely
automated system, JIDOKA is to be instituted till full
automation without human intervention is possible.
Jidoka ensures cost savings in partially automated
systems. When properly implemented this will reduce a
large amount of costs, reduce labor and improve overall
productivity. This means that as and when production
stops, root causes may be analyzed to find permanent
solution to the problem. Jidoka provides active feedback
during the process of automation till the objective is
realized. True automation is not achieved suddenly and
Jidoka is a system that helps accelerating the process of
automation. In spite of saying this small or partial
processes can be fully automated where the errors are
minimal and can be tolerated.
The difference between manufacturing with
labor intensive process and making the same with
machines has profound distributive implications!
Moreover, these implications are entirely independent of
activities of labor union and their influence on
management. Now suppose we replace all the workers
with machines, Questions of distributive fairness
disappear! When you have the ownership of machines;
you do not owe anything to workers! Of course, the
principal reason to go automate is not that machines
don't slack off, become indignant in the face of injustice
like the workers, who may go on strike.

VI.
THE DISTRIBUTIVE
CONSEQUENCES OF AUTOMATION
Union power will not suffice to maintain broadly
shared prosperity in the face of increasing automation.
THERE have been a number of stimulating
blogs and posts in response to the stimulating Paul
Krugman writings, regarding which classes of workers
can and cannot be replaced by mindless automaton, and
the implications of this on policy making. Krugman
advises direct interventions to more equitable
distribution of wealth. So workers are slowly squeezed
out of manufacturing by automation, and the squeeze
continues. This squeeze has many implications; one of
them being that here is an important sector of the
economy in which more or less all the gains accrue to
the owners of capital and none to the working class,
simply because the working class doesn't work here
anymore. By inference, the distributive upshot of such
developments is that the owners of robots become a bit
richer than they were when they employed workers, and
that the robot-owning class moves up a bit relative to the
no-longer-manufacturing working class, even if the
efficiencies of increasing automation, together with that
of other innovations, have given the working class, now
employed in "services", a steady or slightly rising real
standard of living.

Figure 4: Industrial Automation through Robots
This little tale is of course rife with
oversimplification, but technological change shifts the
distribution of income and wealth in ways that have
nothing to do with (a) the decline of union power or (b)
structural injustice. When the nature of production in a
large chunk of the economy changes, a lot of things
change with it. Sometimes, trends in income growth and
inequality are among those changes. Of course, it's never
this simple, but one certainly sees danger in the
possibility of extreme stratification between owners and
non-owners of capital. Eventually, a society of
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adequately shared prosperity not based on constant,
disruptive, inefficient redistributive intervention will
need to be based on universal ownership of claims to the
output of robots.
Technological innovation in recent years has
made computers, robots and software so sophisticated
that machines are now entering the realm once thought
to belong exclusively to humans: cognition. Computers
today can recognize patterns and generate insights being
used for fraud detection, medical diagnostics, legal
research, and auditing, among others. Artificial
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intelligence algorithms can process thousands more
documents – and then act faster – than any human and
are free from human biases. The Centre for Strategic
Futures, a think-tank within the Singapore Government,
and the Ministry of Manpower in Singapore, are
conducting a study similar to Frey and Osborne‘s using
Singapore labor data, to explore some of these issues.
One interesting question the study has raised so far is
whether some professions might face ―broken career
ladders‖, where entry-level workers no longer have a
clear path for career progression because the tasks they
would traditionally perform in order to progress have
been automated.
The traditional approach of helping workers
upgrade by ―up-skilling‖ will not necessarily reduce a
worker‘s susceptibility to being displaced by the new
wave of automation. Workers will need to develop new
skills to take on very different kinds of jobs, possibly in
different industries. Presently, most governments
dedicate resources towards helping low-skilled workers
secure better jobs through training and education. Yet
this shift will affect workers across the employment
spectrum. Thus, governments need to work with
stakeholders to rethink the kind of pre-employment and
post-employment training institutions should offer to
enable professionals to keep pace with these
developments. What are the new job opportunities that
may emerge? How can we ensure that the benefits
accrue to a broad spectrum of society and not only to the
most highly skilled and well-resourced? At times, it may
seem as if technology is a force greater than humans,
forcing workers and businesses to adapt – or perish. Yet
governments play a key role in shaping how technology
advances. The sooner governments, in partnership with
the rest of society, examine the future impact of this
structural shift, the sooner they can act to ensure the shift
benefits society.
Robotics and machine learning have improved
productivity and enhanced the economies of many
nations. Artificial intelligence (AI) has advanced into
finance,
transportation,
defense,
and
energy
management. In all of this, there is a possibility of a new
era that could improve the lives of many people; yet
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amid these possible benefits, there is widespread fear
that robots and AI will take jobs and throw millions of
people into poverty. A pew research center study asked
1,896 experts about the impact of emerging technologies
and found ―half of these experts (48 percent) envision a
future in which robots and digital agents [will] have
displaced significant numbers of both blue- and whitecollar workers—with many expressing concern that this
will lead to vast increases in income inequality, masses
of people who are effectively unemployable, and
breakdowns in the social order.‖ These fears have been
echoed by detailed analyses showing anywhere from a
14 to 54 percent automation impact on jobs. For
example, a bruegel analysis found that ―54% of EU jobs
are at risk of computerization.‖Using European data,
they argue that job losses are likely to be significant and
people should prepare for large-scale disruption.
Meanwhile, Oxford University researchers Carl
Frey and Michael Osborne claim that technology will
transform many sectors of life. They studied 702
occupational groupings and found that ―47 percent of
U.S. workers have a high probability of seeing their jobs
automated over the next 20 years.‖ A McKinsey Global
Institute analysis of 750 jobs concluded that ―45% of
paid activities could be automated using ‗currently
demonstrated technologies‘ and . . . 60% of occupations
could have 30% or more of their processes
automated.‖ A more recent McKinsey report, ―Jobs Lost,
Jobs Gained,‖ found that 30 percent of ―work activities‖
could be automated by 2030 and up to 375 million
workers worldwide could be affected by emerging
technologies. Researchers at the Organization for
Economic Cooperation and Development (OECD)
focused on ―tasks‖ as opposed to ―jobs‖ and found fewer
job losses. Using task-related data from 32 OECD
countries, they estimated that 14 percent of jobs are
highly automatable and another 32 have a significant risk
of automation. Although their job loss estimates are
below those of other experts, they concluded that ―low
qualified workers are likely to bear the brunt of the
adjustment costs as the automation of their jobs is higher
compared to highly qualified workers.‖
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Figure 5: Estimates of loss of jobs due to Automation
While some dispute the dire predictions on
grounds new positions will be created to offset the job
losses, the fact that all major studies report significant
workforce disruptions should be taken seriously. If the
employment impact falls at the 38 percent mean of these
forecasts, Western democracies likely could resort to
authoritarianism as happened in some countries during
the Great Depression of the 1930s in order to keep their
restive populations in check. If that happened, wealthy
elites would require armed guards, security details, and
gated communities to protect themselves, as is the case
in poor countries today with high income inequality. The
United States would look like Syria or Iraq, with armed
bands of young men with few employment prospects
other than war, violence, or theft.
The problem with this rose-tinted view of
automation, however, is its focus on big averages that
take little account of individual experiences, that is little
consolation to someone who loses their job in a
Midlands car plant to a robot and discovers most of the
new openings are far afield in the coffee bars and hotels
of London. Nor do studies of what has gone before allow
for the fact that the pace of technological change will
probably be quicker in the future. In other words,
evolutions that took place over previous decades may
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well have been gradual enough for most people to find
new ways of making a living, with varying degrees of
difficulty. But faster and more widespread technological
changes in the future are unlikely to be so easy to adapt
to. For governments, this imposes a pressing need to step
in and ensure the rise of the robots is not accompanied
by a further rise in inequality. As tempting as it may be
to pour money into boosting automation in return for the
long-awaited boost to productivity and headline
economic growth, doing so without having a clear plan
for retraining displaced workers would cause untold
harm to millions of individuals.
Yet even if the job ramifications lie more at the
low end of disruption, the political consequences still
will be severe. Relatively small increases in
unemployment or underemployment have an outsized
political impact. As the Institute for Public Policy
Research (Britain) points out , some workers are far
more vulnerable than others to automation. It highlights
particular risks for low-skill sectors and warns that the
robot revolution could widen Britain‘s already
entrenched north-south divide. The think tank rightly
calls for an urgent increase in investment in education
and retraining and for funds to be prioritized to help
regions far away from the capital that most need help
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equipping people to adapt as automation shakes up their
workplaces. If the government fails to act, the result
could all too easily be a spike in unemployment and

poverty in places with the lowest skilled workers – a
very high price to pay for a bit of average productivity
growth.

Figure 6: Automation Technology & impact on Employment
There is considerable interest, if not
consternation, about the potential effects of emerging
technologies such as robotics and artificial intelligence
on employment. There is also considerable confusion
about the interaction between automation, technology,
and jobs. Automation is here to stay, as more and more
processes can be changed to avoid or reduce human
intervention. Though there is truth in automation
displacing humans from their current occupation, it is the
fond hope and the carrot extended by capitalists that they
will find other occupations which the machines still
cannot do. This is a moot question which only the future
can answer.

IV.

ANALYSIS AND CONCLUSION

That the business environment changes
constantly and offers new challenges is understood
easily, but how the humans cope with the changes is the
matter of concern for many of us. Since the future is so
uncertain and we cannot stop for a moment without
thinking about it, we get into some worries and concerns
which are genuine but will get solved by human
ingenuity and constant evolution.
The challenges of the business environment are
never ending and so we move from one to another
challenge in our process of evolution. One remarkable
feature of the current business environment is that the
dynamic changes are happening at a faster pace for us to
cope with. We need to run faster or else we would
stumble and fall. From the day of the invention of the
wheel to the present there has been no respite to the fast
process of evolution needing the humans to adapt
continuously. During this futuristic and evolutionary
journey sometimes we feel stumbled by the enormity and
speed of change.
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One such challenge in the life history of
humans is the development of automatic processes. Man
has been preoccupied with concerns of productivity that
is how to make things with less and less resources to
input. Most of the industrial processes, since the
industrial revolution developed to reduce the need for
frequent human intervention so that the process could
continue uninterrupted. This was a need of the times, and
so productivity improvements aimed at reducing
manpower and redeploying the same elsewhere to
improve profitability and industrial growth. The scale of
operation became a serious issue with globalization of
business leading the way to large scale automation.
With the progress of automation started large
scale displacement of industrial labor who could not find
alternative employment. This is because they were not
only unprepared but untrained to take up within their
industry or in others because manufacturing technology
had advanced in the meantime needing very little
manpower which were better qualified and trained. The
workers who faced displacement was middle aged with
families and children and were found difficult to migrate
to a new place and environment. This is the point at
which people started reflecting on the pace of
automation and if it was good.
For one thing, this process seems to be
irreversible. The reasons have been traced in the review
of literature. The development of digital technologies has
made communication and contact instantaneous. People
in the new age want new technologies, seeing the utility
and advantages of the same. But the progress of
Automation has been dictated by some economies and
countries where shortages in material and manpower
resources have been experienced. Profitability from
industrial ventures increased by more automation. This
has given rise to new capitalist entrepreneurs who saw
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an opportunity to make more money with less and less
for distribution. This has further increased the speed of
automation and consequently the world over there is
recognition, though slowly but steadily that all is not
honky dory with the fast pace of automation. Humans
are being reduced to sub-humans!

RECOMMENDATION
Mankind has gone through the evolutionary
cycle successfully earlier. The difference between the
earlier times and the present is the speed at which the
changes are taking place. The Political ramifications of
these changes have been the subject of discussion in
various conferences and seminars. Many thinkers feel
that man is worst enemy. Mindless Automation it is
predicted may find new capitalist lords emerging
because they do not have to negotiate with unions and
their new found power may have a corruptive influence
in society. More than the economic consequences, it is
felt and there is a growing body who think in these lines.
Many thinkers and analysts, mostly from a
social point of view and not from a business perspective
really dread the consequences of the current wave of
automation. Many around the world who have seen the
world wars and the genesis of the same feel that
automation will lead to concentration of Financial Power
and eventually economic power in the hands of a few
which would make them the despots that history has
seen. Many consultants do not favor and may not favor
this view because the rich and powerful and the
capitalists pay them to write their stories. The author
would like to conclude that this subject needs further in
depth research by scientists from different nationalities
with a world view of welfare.
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