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ABSTRACT

The paper investigates the problem, which does not attract much attention of economics and sociology researchers, concerning the impact
of revolutionary technological and other innovations on the transformation of the social structure of modern states. The innovations,
which are considered by most researchers as a driver for economic growth, cause significant changes. Some of these changes are negative.
One of these negative consequences of innovative development is the middle class reduction in the social structure. The USA statistics over
the last 50 years are a reliable source of information for this statement formulation. At the same time, not only developed countries but also
developing ones face this trend. As the example, the paper presents the experience of such country as Ghana. Also the paper discusses the
problem concerning the growth of unemployment as a result of the implementation of technological innovations into production. As shown
below, contrary to expectations the fourth industrial revolution will create fewer jobs than they were in the past and will also have an impact

on the social structure.
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1. INTRODUCTION

In the scientific literature and in the mass consciousness
innovations are almost exclusively connected with those
improvements which they make in daily life and economic
entities’ activity. Much less attention is paid to the negative
consequences of innovations, which, for example, cause job
cuts and, consequently, structural unemployment. Even fewer
publications are devoted to totally unheralded consequence
of the implementation of innovations, namely, to the middle
class reduction in the social structure of modern developed
countries. In this regard, the fourth industrial revolution, which
is right in front of your eyes, does not instill optimism because,
as the paper shows below, the mentioned trend would continue
in the future.

Werner Herzog’s short film “Ten Thousand Years Older” made for
Wim Wenders’s well-known documentary project, “Ten Minutes
Older” (2002) has conclusively showed the most revolutionary
negative impact of innovations: 1981 depict the Amondauas’
(Uru Eus’) first contact with European civilization. As a result
of this contact, the tribe, which had been living in the Iron Age
until Europeans, had occurred in the modern era right out of the
blue. At long last, the majority of the tribe had disbanded, and
the rest of them had completely lost their identity in attempts
to become common Brazilians and stop leading traditional way
of life. In our opinion, the rapid rates of technological and other
changes can cause a kind of not Amazonians’, but the middle
class’s innovative shock, which in view of completely inexplicable
misunderstandings is occasionally called “creative.”
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As it was noted above, not so many publications are devoted to
the problem concerning the middle class reduction as a result of
the implementation of innovations, and also to economic growth.
But this problem demands special attention. Our previous paper
(Dmitriev et al., 2016) has already analyzed this range of problems.
That is why this paper is in some specified sense the continuance
and development of the previously mentioned ideas.

In addition to this paper, the problems of the middle class dynamics
in modern society are analyzed in the following references
(Schwab, 2016, Thomson, 2016, The Middle Class Compression
in the USA and the Answer to this Fact: Much Socialism).

It should be noted that almost all these publications do not connect
the middle class reduction with the innovative development. This
paper is an attempt to fill this gap.

1.1. Inequality through History

Speaking “through history,” we, first of all, mean the period
after the Second World War. As the Oxfam recent study says,
that inequality over the last years has reached its maximal level,
significantly preceding the previous levels. Although, it is still
inferior to the wealth of the Roman emperor Augustus (equivalent
to 4.6 trillion US dollars, that at that time was equal to one-fifth
of the wealth of the Roman Empire) and the legendary King of
Timbuktu Mansa Musa, having ruled from 1280 to 1337, who, as
an American news magazine Time says, was “Richer than anyone
else could describe” (Figure 1).

If the largest economics of the world (the USA) would be
considered, inequality in that country would also increase: For
example, during the Obama era the number of recipients of food
stamps has increased from 27 million to almost 50 million. As the
Department of Agriculture estimates supervising. “The Federal
Supplemental Nutritional Assistance Program” (SNAP), every
5 US dollars of expenses from the amounts of these benefits in cash
turn into 9.2 US dollars at the level of the global economy. Food
stamps’ money is debited with the purchase of foodstuffs. Retailers
and sellers give pay employees and suppliers who, in turn, continue
to spend these sums of money in shops, make utility payments, and
so on. Such government recycled funds increase the amount of
consumer expenditures, the share of which in the structure of the
US economics is about 70%. Budget expenditures for the SNAP
correspond to about 60 billion US dollars per year (the median
monthly amount of board wages is about $ 120 per person).

Increasing social expenditures during the Barack Obama era
are multifaceted: They are not only food stamps but also health
insurance for the poor, unemployment pays, social housing, tax
deductions for the poor. Figure 2 shows that in 2010 66.1% of the
USA federal budget expenditures were welfare benefits (during
the Ronald Reagan era - 46%).

Increasing social expenditures means the reduction of able-bodied
citizens, first of all, of income taxpayer in the social structure of
the USA. In order to be considered as poor and not pay income
tax, American household with 4 members (two able-bodied
persons and two children) must have income less than 45 thousand

US dollars per year. The following graph shows that 41% of
American households either do not pay income tax or have the
negative balance (for example, families with many children whom
the state pays in addition). Let’s note that during the Ronald Reagan
era this figure was 18% (Figure 3).

Moreover, the income disparity between families with growing
children and incomplete families and the median value increases.
There are no prizes for guessing that the disparity is in disfavor
of the former. The family income polarization also leads to the
middle class erosion in the coming years (Growing Income Gap
among US Families Suggests Increasing Economic Insecurity).
The study shows the growth in incomes, first of all, in those
families with parents who have higher education. At the same
time, geographical inequality in education has also increased over
the last 30 years (Wealely).

It is especially sad that the middle class, being the basis of the
previous USA economic stability, rapidly decreases. So, from

Figure 1: Wealth of richest 62 people of the world (from Forbes) and
the wealth of bottom 50% (9)
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Figure 2: Total USA government expenditures for the period from
1952 to 2011 and forecasting to 2017 (The Middle Class Compression
in the USA and the Answer to this Fact: Much Socialism)
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Figure 3: Number of income taxpayers in the USA in the period from
1950 to 2010 (The Middle Class Compression in the USA and the
Answer to this Fact: Much Socialism)
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1970 to 2010 its value has changed from 50.3% to 42.2% of
households (Figure 4).

As the recent Cornell-Stanford study shows, in 2010 the number
of poor households in the USA has doubled in comparison with
1970. Thus, such sectors of economy, which suffer a blow, face
greater income inequality. The middle class reduction is especially
observable (High-income Americans more Segregated than Ever).
At the same time, the Illinois State University study shows that
rural areas of the USA are richer than they are normally expected
to be, especially in Midwestern regions (Rural America more
prosperous than expected).

Let’s pay our attention that the middle class structure has also
changed over the same period of time: So, German economist
Olaf Gersemann in his book “Cowboy Capitalism” notes that in
1972 the bulk of income in households (on average) accrue to the
husband salary. “In the 1970s, families with working parents were
rare. Today, they are ordinary,” - He writes (the share of families
where a woman works, from 1982 to 2002 has increased from 60%
to 72%, to 2010 it has increased up to 74%). Namely, in fact, if
we take income per worker in the family, the level of middle-class
wages (according to the purchase power parity) even from 1982
to 2002 has decreased by at least 15% (Gersemann, 2006).

Thus, median family holdings of the middle class debt have
increased to 70.7 thousand US dollars (in 1989 the debt was
25.3 thousand US dollars.). If to consider the “additional charges,”
than the current number of the middle class representatives should
be also revised to the downside (Figure 5).

Means of the typical household in the USA have increased to
57 thousand US dollars in 2010 as compared to 73 thousand
US dollars in 1983. If the status of all households in the USA
grows the same, the average level would increase to 119 thousand
US dollars. The elite (1% Americans) have achieved the average
growth of its wealth to 16.4 million US dollar as compared to
9.6 million US dollars in 1983. This growth was much caused
by the systematic income transfer from the poor to the rich. The
Nobel laureate Joseph Stiglitz in his book “The Price of Inequality”
(Johnson and Fritjof, 2016) has shown this transfer in detail.

It is a paradox, but growing inequality makes the wealthiest and
the poorest part of the population more conservative. Kelly’s
(University of Tennessee, Knoxville) and Enns’s (Cornell
University) papers, based on the study of the outcomes of surveys
of the hundreds of thousands of respondents from 1952 to 2006,
were published in the October edition of the American Journal
of Political Science in 2010. The outcomes of their analysis are
frustrating, both the richest and the poorest respondents have
revealed decreasing support of such state-run programs as charity
and welfare payments to the poor. Thus, the authors of the study
make a conclusion that inequality is a self-sustaining phenomenon
(UT Professor finds Economic Inequality is Self-reinforcing).

Baten and Mumme from Eberhard Karls University in Tiibingen,
giving the countries of Africa and Latin America as the examples
(Karl, 2014), claim that if this trend would exist in the future, than

Figure 4: Percent of households with incomes lower the
median, % (37)
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Figure 5: Median US family holdings of debt for the period from 1989
to 2010 (The Middle Class Compression in the USA and the Answer to
this Fact: Much Socialism)
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there would be increasing risk of Civil War. Their conclusion is
greatly reasonable. The fourth industrial revolution has given rise
to much disappointment than created new opportunities that has
caused the further social stratification (Blanke and Kaspersen, 2016).

Thus, it is not surprising that the “Communist Manifesto” of Marx
is one of the most widely read books in Ivy League universities,
and in 6 states this book is the most popular in university libraries
(Ingraham, 2016).

1.2. Income Distribution Inequality over the Last
Years in both Developed and Developing Countries
Once again the problem of inequality became one of the most
discussed mostly thanks to Piketty’s research with his famousr>g
(Pink, 2001). At the recent Economic Forum in Davos there were
a lot of reports, which have analyzed the problem of inequality in
economic, gender, racial and other aspects, presented. We do not
mention the analysis of the causes of this phenomenon (we have
already done it [Dmitriev et al., 2016]), we repeat that increased
incomes caused by economic growth are highly skewed. As
the work outcomes of researchers from the National Bureau of
Economic Research, inequality in the distribution of wealth in the
USA is close to its record levels, because over the last 30 years
the share of household income related to 0.1% of the richest
segments of the people, has increased from 7% to 22% (Saez and
Zuchman, 2014), almost reaching the values recorded before the
great war (Figure 0).
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In turn, the fraction of income of bottom 90% has been steadily
decreasing in consequence of the influence of a combination of
accruing debts, the depreciation in consequence of the global crisis
of financial assets, which they have, and the low growth of real
wages. The average wealth of mentioned bottom 90% in 2012 was
80,000 US dollars, the same as in 1986, while the average wealth
of top 1% from 1980 to 2012 has increased more than 3 times.

Not only the United States face this inequality but also other
countries of the Group of 20. So, for example, in 1980 in Australia
the share of top 1% households accrued to 4.8% of national income
and in 2010 this share accrued to more than 9%. Over the period
when Australia chaired the Group of 20 (from 2013 to 2014.)
the total wealth of countries of the Group of 20 has increased
by 17 trillion US dollars. At the same time, the share of top 1%
households accrued to 6.2 trillion US dollars, namely, 36% of the
total growth (Monaghan, 2014).

At the last year’s Economic Forum in Davos, researchers from
the Oxfam International confederation have made the report
presenting that 85 wealthiest people around the globe have the
same wealth as 50% (namely, 3.5 billion people) of the poorest
ones. The comparison becomes even more impressive when you
consider that in 2010 the number of the wealthiest people, having
the same wealth, was 388 people.

Scientists from the Oxfam International confederation have made
a conclusion that the current trend will lead to the fact thatin 2016
top 1% households will have more than 50% of the global wealth
(Pilkington, 2015).

Figure 7 shows so-called “The global wealth pyramid” made
according the outcomes of the Oxfam International study.

Having such resources, the richest part of the people has the
fullest opportunity to preserve the current status quo by using
its achievements for changing “the rules of the game” for its
own benefit, for example, by using government relations. As the
Nobel laureate of 2015 in economics Angus Deaton says, these
achievements should not be proud of (Deaton, 2013). Deaton,
by the way, notes a paradox of inequality: “Inequality is often
a consequence of the progress. All people right away cannot be
rich., In its turn, inequality can influence the progress” (Deaton).

Moreover, the slow growth of the middle class incomes that keeps
down pick-up in buying interest is a negative symptom. The data
of experts from the Credit Suisse Research Institute prove this
fact (Pilkington, 2015).

Not only developed countries are characterized by the
above-mentioned tendency to income inequality. An example
of African countries is the proof for the thesis (excluding South
Africa). On one hand, the skyscrapers of Accra and the capitals of
Ghana show the maturity of construction industry, and American
entrepreneurs, studying stock exchange quotations over a cup
of tea, are members of its financial center. On the other hand,
according to The Pew Research Centre sources, only 6% Africans
can be referred to the middle class (in Africa they are individuals

who earn from 10 US dollars to 20 US dollars per day, while
74% people lives on only 74 cents per day), and their number
grows in modest manner. The EIU Canback consulting company
researches (a partner of The Economist quality magazine) have
caught only the modest growth rate of the “middle class”) from
4.4% to 6.2% over the period from 2004 to 2014, the growth of
“the upper middle class” (from 20 US dollars to 50 US dollars per
day) over the same period was only 0.9% (from 1.4% to 2.3%)
(Few and far between).

The Figure 8 shows the growth of inequality in the income
distribution between African countries and within countries.

Over the period from 1993 to 2008 in Africa the consumption
has in general increased by 15% (namely, by 0.92% per year),
but this growth was highly skewed among African countries. The
Gini index has increased from 52 to 56% and income difference
between the countries of Africa has increased from 27% to 40%

Figure 6: Average wealth of bottom 90% (the right vertical scale) and
top 1% families (the left vertical scale) (Saez and Zuchman, 2014)
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Figure 7: The global wealth pyramid (Treanor, 2015)
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over the same period. As a result, Africa has the highest level of
regional income inequality (Lakner, 2016).

At the last, ten richest Africans have the same wealth (62 billion
US dollars), as well as the poorest half of the people of the whole
African continent (Figure 9).

The most remarkable is the fact that the modest growth of the
middle class was coming against the background of annual
economic growth by 5% which almost twice faster the population
growth (few and far between).

The Figure 10 shows that the countries with high level of income
differentiation refer to the most innovative countries.

The suggestion that the United States, Switzerland and other
countries, which take the lead of the index, take this place as a
result of its economic prosperity (Murphy, 2016), as well as the
conclusion of the author quoted, which is the paper head, is quite
logical.

1.3. Impact of Technological Innovations on the Social
Structure

The paper introduction has mentioned the negative consequences
of innovations, and one of them is unemployment. Indeed, the

Figure 9: Number of individuals who are much wealthier than the
poorest part of the people (Lakner)
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displacement of human labor by automated systems is appreciated
by all people except those, who were members of this human labor,
as there were new jobs with considerable time delay created and,
as a rule, in other industries. That, in its turn, requires time and
other resources expenditures for retraining, relocation, and so
on, that also enhances the negative consequences of innovative
development.

Detroit, the center of the automotive industry of the USA and
Silicon Valley is the example. In 1990 in Detroit the total
market capitalization of three largest companies was 36 billion
US dollars, operating revenue was 250 billion US dollars, and
the number of employees was 1.2 million people. In 2014, the
market capitalization of three largest companies in Silicon Valley
was 1.09 trillion US dollars, operating revenue was 247 billion
US dollars, but the number of their workers was almost 10 times
less - 137 000 people (Manyika and Chui, 2014).

According to ‘The Future of Jobs” report, which was prepared by
specialists of the World Economic Forum, the survey outcomes
have showed that the fourth industrial revolution leads to the fact
that only over the period from 2015 to 2020 about 7.1 million jobs
disappear (The Future of Jobs, 2016).

The works of Frey and Osborne have considered the relationship
between innovations and unemployment in detail (Benedikt and
Osborne).

It should be also noted that the fourth industrial revolution
creates fewer new jobs in new sectors than the previous three
industrial revolutions. According to the research of the Oxford
Martin Programme on Technology and Employment, only 0.5%
US economics workers are employed in sectors which have
not even exist at the turn of the 20" and 21* centuries. This is
much lower the level by almost 8% new jobs created in new
sectors during the 80s of the 20" century, as well as 4.5% new
jobs created during the 1990s. This proves that information and
revolutionary technological innovations increase productivity,
displacing workmen, and in a lesser degree create new jobs
(Schwab, 2016). All previous industrial revolutions have
created the similar problems concerning technological changes.
However, it is difficult to find effective solutions for preserving
the middle class during the fourth industrial revolution
(Thomson, 2016).

Moreover, it should be remembered that, speaking about the
outcomes of innovations, the distribution of income should be
considered. All people are pleasured by using mobile phones,
but the shareholders of Apple, Samsung and Nokia are real
beneficiaries. Most of people remain poor, and the present trend
proves the fact that technological innovations enhance the society
stratification (Hawking, 2015).

As a result, the beneficiaries of the Fourth Industrial Revolution
are those who invest there their intellectual or physical capital,
They are innovators, investors and shareholders, that explains the
increasing gap between those, who rely on their labor, and those,
who have their own capital. This fact disabuses those, who hope
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that their children will live better than they did, of the notion
(Schwab, 2016).

In our opinion, the middle class reduction of and the whole social
structure change of developed countries are connected with the
fact that the dominant paradigm of labor becomes the model
when the company and the employee are connected by a series
of transaction rather than stable relationships (Bussemer, 2016,
Pink, 2001). Radical innovations, emergence of on-demand and
human cloud economics greatly accelerate this trend.

Besides, this leads to the fact that in these cases there are almost no
traditional relationships between an employer and employee, and
therefore, there are some difficulties with the normative regulation
of labor relationships and making statistical observations
(Piketty, 2014). As a result, the middle class will be reduced by
a “statistical” method.

By the way, the statistics problems with fixing the consequences
of the introduction of revolutionary innovations over the last
years become the subject which demands special attention. If
the increasingly global aspect of the problems will be taken into
account, then the use of proven economic indicators, such as the
gross domestic product (GDP) is placed in question (Costanza
et al., Why GDP is so difficult to measure).

Finally, nowadays a profession, which the middle class practices,
does not mean a lifestyle (education, medical and pension
maintenance, householding), which the middle class leads. In
the USA and the United Kingdom education is a king of luxury
because of its cost. Modern market economics, with its slogan
claiming that “to the victor go the spoils” is lowly available to
representatives of the middle class, causing social tensions and
other problems (Schwab, 2016).

Of course, as the paper has shown, the trend seems to be frustrating.
We believe this is not because of the fact that economics, as Sahlins
(Sahlins, 1999) said, is “dismal science.” The problem is that
the social change is always delayed in relation to technological
changes, and in the near future this gap will not decrease.

2. DISCUSSION OF THE RESEARCH
OUTCOMES AND CONCLUSION

Thus, the research has made a conclusion that different rates
of economic growth caused by development disparity of
innovations, access to good education and so on have brought
about income inequality between countries and social strata
within countries. Accelerating of innovative development and
the fourth industrial revolution feed specified inequality. One
of the negative outcomes of radical technological and other
innovations is the structural change of society, in particular, the
reduction of the middle class share in this structure. As exactly
the middle class is considered to be the basis for social stability,
sustained development and, at the last, economic growth, this
social structure transformation will carry far-reaching negative
consequences.

However, the scope of this paper has not allow to analyze income
disparity within the middle class, which is not close-knit. The
further researches will consider this issue.
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