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Abstract

Jobs are susceptible to computerization depending on the tasks involved. The existing literature
documents the impact of computerization on labor market ontcomes in highly developed countries and it also
raises awareness about the future of I'l-saturated societies based on the experience of advanced countries.

In 1966, Michael Polanyi observed that “We can know more than we can tell... The skill of a
driver cannot be replaced by a thorongh schooling in the theory of the motorcar...” and almost fifty years
later David Autor explains how the IT revolution is a cause for an accelerated labor market
polarization (a simultaneous increase of jobs requiring high-education and offering a high wage and of

Jobs requiring low-education and paying a low-wage) as an expression of Polanyi’s paradox.

This paper will present, assuming an intensifying I'T revolution globally, an overview of the concepts
and the empirical results that warn about the possibility that an IT-bounded Romanian labor market
where Polanyi’s paradox and the productivity paradox are at work conld increase inequality through
digital divide, job polarization and wage polarization.
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1. Introduction

The knowledge society announces itself as the next stage of country level socio-
economic organization and it is critically influenced (for the good or for the bad, the
future will decide ...) by the leveling effect of globalization. The most developed
countries are already experiencing a structural change, while the rest of the world might
follow them sooner or later. It should be mentioned the case of former centrally planned
economies which transitioned (and some are still transitioning), after the fall of the
Berlin Wall, to open-market systems. These countries (especially if they became or will
become members of the European Union) have to undergo, simultaneously, a double
structural change (cascade transition).

Each country, because of institutional variety, has its own specificity and increasing
computerization could influence it in a different way since certain jobs are at risk more than
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others. Frey and Osborne (2013, 44) examine how the advancement of robotics “is likely to
change the nature of work across industries and occupations” and implement a novel
methodology to assess the susceptibility to computerization for more than seven hundred
occupations in the United States. This study is not singular; the impact of computerization
on labor market outcomes in highly developed countries is documented in the literature
(Autor, Katz, and Kearney, 2006 and 2008; Goos and Manning, 2007; Autor and Dorn,
2013; Goos, Manning, and Salomons, 2014). The downside of this experience should be a
warning signal for societies with a fast pace of IT catching-up or moving in this direction
especially since The Global Information Technology Report 2014 finds that “The digital
divide between developed and developing countries is widening as emerging nations, despite
large investments in ICT, are failing to reap the same big economic and social benefits from
technology as their more developed cousins” (Bilbao-Osotio et al., 2014).

McMullin and her collaborators (2007, 308) accurately point out that any person
with a lack of technological skills is exposed to be excluded from various aspects of life
including employment. Unfortunately, in this way the advancement of the IT revolution
breeds a digital divide among the citizens of one country (nationally) or among countries
(globally) and it seems to be one of the most recent causes for increasing inequality. If in
a world of digital economies, Moriset and Malecki (2007, 2009) emphasize the paradox
of local ecosystems as ‘double-edged’ geography.

In 1987, Robert Solow, the well-known Nobel laureate in economics, noticed: “You
can see the computer age everywhere but in the productivity statistics”’; following his remark,
the unfulfilled expectations for a spectacular productivity growth after the huge investment
in information technology was labeled the productivity paradox. Today, around the world, there
is an ongoing debate (Liu et al., 2014; Acemoglu et al., 2014; Mithas and Lucas, 2014; Chen
and Xie, 2014; De Serres et al., 2014) over the causes and the measurement of this effect for
different countries while the research on the link between informatization and economic
growth is polarized between “the digital divide” and “the world is flat” (Sun et al., 2014).

Increasing labor market polarization (the simultaneous increase of jobs requiring
high-education and offering a high wage and jobs requiring low-education and paying a
low-wage) in developed countries undergoing a structural change, caused by the
advancement of the IT revolution, is an expression of Polanyi’s paradox (Autor, 2014).
The discussion about this paradox, also known as ‘the problem of Tacit Knowledge’,
started, half century ago, with Michael Polanyi’s remark: “We can know more than we
can tell... The skill of a driver cannot be replaced by a thorough schooling in the theory
of the motorcar” (1966) and it blends today, conceptually, with the debate about the
prospects for artificial intelligence.

In the case of an IT-intensifying society, socioeconomic polarization and inequality could
increase through three channels: human capital digital divide, job polarization and wage
polarization. This paper sketches a digital age labor market subjected to Polanyi’s paradox and
productivity paradox, it introduces the concepts, gives some information for highly developed
countries and cautions with respect to countries subjected to cascade transitions.

The rest of the paper is organized as follows: Section 2 introduces the IT
productivity paradox. Section 3 presents more details about the labor market polarization
effects of an IT-economy while Section 4 introduces the case of cascade transitions.
Section 5 concludes.
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2. The IT revolution and the productivity paradox

Autor (2014, 3) reminds us that Keynes, in his essay ‘Economic Possibilities for our
Grandchildren’ (1930), foresaw that in a century’s time, “we may be able to perform all the
operations of agriculture, mining, and manufacture with a quarter of the human effort to
which we have been accustomed” but he was optimistic that, despite the short-term new
disease called technological unemployment, in a century a fifteen-hour workweek and a
high standard of living would be the norm. Meanwhile, according to Autor’s calculations,
in the U.S. “The share of information processing equipment and software in private, non-
residential investment rose from approximately 8 percent to more than 30 percent between
1950 and 2012, with the largest leap occutring between 1990 and 2000”.

The productivity paradox was analysed and popularized in the seminal paper by
Brynjolfsson (1993) “The productivity paradox of information technology” for the case of
the United States. It showed how over twenty years, between 1970 and 1990, delivered
computing-power increased by more than two orders of magnitude while productivity for
the same period seemed to have stagnated. Brynjolfsson reviewed a vast literature aimed at
explaining the productivity paradox and he concluded that methodological and measurement
deficiencies of IT productivity are as much to blame as the mismanagement by developers
and users of IT. Actually, four categories of explanations were delimitated: measurement of
outputs and inputs, lags due to learning and adjustment, redistribution and dissipation of
profits and, last but not least, mismanagement of information and technology.

A historical look at the evolution of the digital technology and at the measurement
of the associated productivity growth was provided by Paul A. David (2000). It is of
interest to mention some of his findings since the dotcom bubble (IT bubble) started
roughly in 1997 and burst in 2001. He also warns about the IT revolution and the
subsequent labor market impact and measurement difficulties associated with this type
of structural change of the economy:

The development and exploitation of digital information, like previous profound historical
transformations based upon new ‘general purpose engines,” turns out to entail a complicated techno-
economic regime transition whose success is contingent upon the coordination and completion of many
complementary changes in methods of production, work modes, business organization, and supporting
institutional infrastructures. Transformations of that sort, however, involve not only the obsolescence of
skills, capital assets and business models; typically they are marked also by the accelerated rate of
appearance of new goods and products. For a time, then, the latter developments are of a sort that will
seriously challenge the ability of inberited statistical indicators to track and measure the performance of
the economy which is undergoing significant and unprecedented structural changes. (David 2000, 56)

A decade ago, Warren Bennis, the man who invented the study of corporate leadership,
was reported saying that even if over the past 25 years the IT Revolution has increased
productivity by almost 70 percent in the United States, instead of technology becoming a
time-saver “everybody... is working harder and longer” (Mandel et al., 2005). This is another
facet of the productivity paradox emphasized even more by Bob Moulesong, who wrote in
2013 about corporate America; he makes the point that “despite years of cutting corporate
bloat, managers are a much bigger share of the workforce than they were 15 years ago”.

The fact that globalization and the Internet, despite offering a host of new
opportunities, do augment the intensity of competition and entail a lot more work is
supported using the results of a McKinsey survey covering more than 7,800 managers from
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all over the world. Even more, one quarter of large companies’ executives say “their
communications — voice mail, e-mail, and meetings — are nearly or completely
unmanageable” and “40 percent of executives spend a full day per week on communications
that are not valuable” (Moulesong, 2013). Decades ago, Nicholas Georgescu-Roegen warned
about the action of the entropy law for societies evolving towards increasing complexity and
implicitly bureaucracy. When it comes to corporate ‘bureaucracy’ “No matter how many
layers of management were supposed to be taken out in the great restructuring, there always
seem to be more people on the e-mail distribution lists” (Moulesong, 2013).

3. The emerging labor market in the digital age: polarization effects

Wortkers skilled in using new information and communications technologies (ICT)
are more efficient and in developed countries automation already replaced many
unskilled manual jobs. Job polarization due to computerization is explained mainly based
on two hypotheses: skill-biased technological change or the increased demand for more
educated workers (SBTC) and routine-biased technological change or the preference for
replacing labor in routine tasks (RBTC).

Technology-related wage inequality increased abruptly in the US and UK starting in the
1980s and after a few years it spread across the OECD. In the last quarter of a century,
developed counttries increasingly encountered polarized labour markets (they lost many jobs
from to the central part of the wage distribution while were created jobs at the lower and
higher ends of it). Goos et al. (2014) show that between 1993 and 2010 job polatization
across advanced economies in Western Europe became pervasive and their model explains it
based on RBTC and offshoring (their results show RBTC to be the most important cause).

Given the extensive research on impact of ICT on labor market polarization in the
United States, it is imperative to recall the 2009 warning given by Susan Crawford, President
Obama’s special assistant for technology and innovation at the time: “we are creating two
Americas where the wealthy have access.... while others are left on a bike path, unable to
join in the social and economic benefits that the internet brings” (Crow 2014, 2).

In the aftermath of the Great Recession shock, the McKinsey Global Institute
discussion paper ‘Help wanted: The future of work in advanced economies’ (Manyika et
al., 2012) highlighted the long-term issues affecting jobs and employment in advanced
economies and warned that “labor market institutions and policies have not kept up with
the changes in business practices and technology that are defining what kinds of jobs will
be created and where they will be located. As a result, simply restoring robust aggregate
demand may not be enough to bring back pre-recession employment levels and will not
prepare the workforce for the new jobs of the next two decades.”

Recently, a poll of the most important U.S. mainstream academic economists was
conducted by the Chicago Initiative on Global Markets on the impact of technology on
employment and earnings. The poll results suggest that many of the leading economists in the
US. have “accepted—at least tentatively—the proposition that a decade of technological
advancement has made the median worker no better off and possibly worse off”” (Autor, 2014).

4. Signaling cascade transitions
If attention is turned to countries that aim to emulate the digital age model of
development, it is of interest to focus on the European Union due to its unique mix of
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countries in different stages of development (transitional, less advanced and advanced)
striving for convergence as a functional entity. The Digital Economy and Society Index
(DESI) “is a composite index developed by the European Commission (DG Connect) to
assess the development of EU countries towards a digital economy and society. It aggregates
a set of relevant indicators structured around 5 dimensions: Connectivity, Human Capital,
Use of Internet, Integration of Digital Technology and Digital Public Services”; DESI scores
range from O (worst performance) to 1 (best performance). Based on DESI, European
Union countries are organized in clusters with the 2015 low-performance cluster including
Bulgaria, Cyprus, Greece, Croatia, Hungary, Italy, Poland, Romania, Slovenia and Slovakia.
Of these ten Member States, seven are former transitional countries (except for Cyprus,
Greece and Italy) and they joined the EU in three waves: Hungary, Poland, Slovenia and
Slovakia in 2004, Romania and Bulgaria in 2007 and Croatia in 2008.

FIGURE 1 ICT EXPORTS VERSUS HOUSEHOLDS WITH BROADBAND CONNECTION
FOR EU COUNTRIES (%, 2011)
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The case of Romania is one of interest since the country is emerging as a preferred
IT offshoring location for companies including Oracle, Microsoft, IBM, and Vodafone,
despite its overall severe digital gap (Figure 1).

Between 2007 and 2010, the share of Romanian ICT services in total exports was
above the EU average (Figure 2).

FIGURE 2 ICT EXPORTS FOR ROMANIA VERSUS EU AVERAGE (2007-2011)
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Romania has the lowest percentage of regular Internet users in the EU; it is not a
surprise since 39% of its total population has never used the Internet (while the average
for EU is 18%).

FIGURE 3 INTERNET USAGE INDICATORS FOR ROMANIA VERSUS EU AVERAGE (2014)
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According to the EU Digital Agenda country profile (Figure 3), Romania has an overall
DESI score of 0.31 ranking 28 out of the 28 EU Member States. Relative to 2013, Romania
improved 5% in terms of Connectivity, as more people subscribe to fast broadband
networks (59% in comparison to 54%— Romania ranks second for this indicator). Regarding
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the development of a Romanian digital economy, there are some barriers: low levels of digital
skills (only 20% of population with basic digital skills and the lowest share of ICT specialists -
1.3%0- in the workforce of all EU countries) and trust (only 7.7% of internet users use online
banking and only 17% shop online - the lowest of all EU countries).

FIGURE 4 THE FIVE DIMENSIONS OF DESI FOR ROMANIA, LOW-PERFORMANCE CLUSTER
AND EU28 AVERAGES (2014)
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Even from these few data, it is easy to infer that the process of converting
Romanian society to become part of the EU digital society would encompass a multitude
of drastic changes on various aspects such as economic, societal, culture, education,
health care and last but not least institutions. A rigorous analysis of these impacts is
beyond the purpose of this paper but the warning signal can be raised: the subsequent
shocks might be very hard (if not impossible...) to absorb since the impeding polarization
and increasing inequality will be superimposed on a society already very poor according
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to EU standards; in 2013, more than 40% of the population was at risk of poverty or
social exclusion.

5. Conclusion

Digital society seems to be the dream world of the future... but this dream might turn
to be a nightmare for countries striving to achieve it blindly emulating developed economies.
This is especially true for ex-centrally planned economies in Central and Eastern Europe
which would be subjected to a cascade transition with no time to build safety nets.

This paper has examined the labor market polarization and increasing inequality
effects (Polanyi paradox, productivity paradox, digital divide, job and wage polatization)
associated with the evolution of developed countries towards a digital stage. It presents
the case of cascade transitions to draw attention to the difficulties to be faced by the
newer Member States striving to achieve the digital society goal set by the European
Union. Further work will offer a more detailed picture of these impacts and the policy
options to mitigate them.
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