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Abstract

In this paper we synthesize theories on skill–biased technological change and political
economy in order to understand the relationship between the widespread diffusion
of information and communications technologies, the changes in the structure of the
income distribution and the reduced levels of redistributive policies, witnessed since
the 1970s. We construct a heuristic model where changes in relative supply and de-
mand for skilled and unskilled labour, induced by skill–biased technological change,
affect the distribution of income, the incentives and opportunities to organize poli-
tically and thus the relative power between different groups in society. Our model is
able to explain a development where a more unequal society chooses to redistribute
less, thus moving against the conventional idea that more unequal societies ought
to redistribute more. We test the implications of the model using Fixed Effects–
estimation on a panel data set of 10 OECD countries for the years 1980–2010. We
find robust results that there exist relationships between technological change, re-
lative incomes, political organization and policy outcomes. Our results imply that
more research should be conducted in order to understand the complex relationship
between technological development, income inequality and political power.
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1 Introduction

Civil government, so far as it is instituted for the security of property, is in
reality instituted for the defence of the rich against the poor, or of those who
have some property against those who have none at all.

Adam Smith, The Wealth of Nations (1776)

One of the most marked changes in the macroeconomy over the last decades is the rapid
diffusion of information and communication technologies. This period of revolutions in
the fields of information sharing, unified communications and computer science has been
labelled the ‘Third Industrial Revolution’. The commencement of this era can be dated
back to the release of the first microprocessor, the ‘Intel 4004’, in 1971, and today, most
electrical appliances have been infused with this awesome innovation. In the wake of
these new technologies, the means of organizing work and production and how firms and
other agents communicate have changed (for an interesting analysis, see (Schön, 2010);
(Jovanovic and Rousseau, 2005)).

Another important development is the rapid change of the structure of the income
distribution witnessed in the Western world. Following decades of compressed income
distributions after the Second World War, we have witnessed a change of trend in recent
decades. Inequality has increased in several dimensions. The income distribution came
to be more and more skewed to the right in the 1970s and has continued ever since (Katz
et al., 1999) (OECD, 2011). Moreover, other scholars find that the incomes of the top
1 % increased substantially over the last decennia (Förster et al., 2014). On the other
end of the scale, things look strikingly different. Saez finds that the bottom 99 % in the
US has seen a real income growth of 6.6 % over the period 1993–2012, when the average
real income rose by 17.9 % (Saez, 2013).

New technologies are not the only defining feature of the modern economy, we have
also witnessed changes in policies conducted by governments. Liberalization of trade
and financial markets in conjunction with deregulation and reduced social safety nets
have been described as the consequences of a ‘neoliberal’ régime (Cornia, 2003) (Glaeser
et al., 2004).

Given that these three developments are complex on their own, most research has been
devoted to the study of each phenomena. However, it is equally important to understand
their interrelationships. Our contribution is to present a unified framework for understan-
ding the links between technological development, changes in the income distribution,
political organization and policy outcomes. Our basic approach is to merge the logics of
different theories into each other in order present a comprehensive logic spanning from
the economy of firms to the politics of organizations and parties.
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Beginning with inequality, researchers are attempting to find factors explaining the wit-
nessed increases. Commonly proposed causes include globalization, weakened labour
market institutions and skill–biased technological change. The embodiment of new te-
chnologies in new capital has changed the relative demand for workers with various skill
levels (Jaumotte et al., 2013) (Cornia, 1999). Relative demand for skilled labour has
increased dramatically. At the same time, relative supply has increased as well, as hig-
her education becomes more widespread. We still witness a substantial increase in the
relative wages, indicating an increase in the skill premium. One way of explaining this
increased skill premium is that new technologies are skill-biased, in that they increase
the marginal product of skilled labour relative to unskilled labour (a phenomenon known
as skill–biased technological change) (Violante, 2008).

On the other side, research in political economy has advanced theories on the rela-
tionship between the structure of the economy and the policies adopted. The role of
inequality and redistribution have been given special attention. A surge of new appro-
aches in understanding political life resulted following the apparent failure of the Median
Voter Theorem (Zakharov, 2008) (Lupu and Pontusson, 2011). On the other side, rese-
archers working in the intersection of economics and political science have found more
complex ways of looking at these relationships (Korpi, 1989) (Quadagno, 1987).

In order to acquire a richer understanding on the workings of the political economy,
the historical relationship between technology, inequality and politics needs to be better
understood. Research on this topic is still fertile grounds. This paper will enter as a
mediator between the earlier research on the connections between technological change
and changes in the structure of the income distribution and the research on the structure
of inequality and its relationship with political organization. To accomplish this end, we
construct a simple model of the political economy linking new ways of production, via
its impact on wage differentials, to the changes in power relationships and ultimately to
the policies adopted. We test the hypotheses generated by the model against panel data
sets of various policy measures.

In the light of these changes in the macroeconomy and the political economy, the pur-
pose of this paper is to understand the impact of technological change on inequality and
the workings of the political economy in general and the selection of economic policies
in particular. Per consequens our research question is:

Do the beneficiaries of the new economic conditions, induced by skill–biased technolo-
gical change, improve their economic well–being additionally via an increase in political
power?

In order to answer this question we first describe how the observed changes in tech-
nology have impacted the structure of the economy and the distribution of income, in
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order to then analyze the impact of these changes on the political power of different
societal groups. We construct a heuristic model and then test the implications of the
model on a panel data set of 10 OECD countries. We find that skill–biased technological
change is positively associated with increased inequality and a larger share of people
having higher education. A larger share of people having higher education is negatively
associated with the rate of unionization. Finally, unionizations is positively associated
with redistribution, while a higher share of people having higher education is negatively
so.

The paper is organized as follows. In section 2 we provide a literature review on the
topics of information and communication technologies, skill–biased technological change,
inequality and theories of the welfare state. In section 3 we introduce our model of the
political economy. We present our data set in section 4. Section 5 contains a descrip-
tion of our method. Section 6 shows the results from our econometrical analyses. Our
discussion of the results is presented in section 7. Section 8 concludes.

2 Literature Review

Following the introduction, in this section we discuss previous research. On account of
our paper combining several related fields, it would not be conducive to provide an
exhaustive review of all fields, instead we briefly present the major ideas relevant for
the further study at hand. We first present the development of modern information and
communications technologies, then present research on inequality and its causes, then
we go into detail on the research on skill-biased technological change (henceforth SBTC)
and its implications, then provide an overview of the development of the welfare state
and finally describe theories of inequality and politics.

2.1 Information and Communications Technologies

Before presenting the implications of technological change on inequality we begin with a
condensed synopsis of the technological development witnessed since the introduction of
the first ever microprocessor in the early 1970s. The American company Intel released its
‘Intel 4004’ in 1971, paving the way for several decades of innovative activity. This was
mainly within the field of electronics, but its implications have been far more widespread
and in many ways changed the way we think of communication and information sharing
in our modern society (for a more exhaustive overview, see (Jovanovic and Rousseau,
2005) and (Schön, 2010)). Investments in Information and communications technologies
(ICT) have increased across OECD countries, reaching above 20 % of investments alre-
ady in 1995 in countries such as the US, Denmark and Sweden. This trend continued
in many OECD countries during the late 20th century and early 21st century (OECD,
2013).
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Jovanovic and Rousseau define the invention of the microprocessor and its follow-up
inventions as a general purpose technology (henceforth GPT) meaning that it exhibits
properties of being innovation spawning, pervasive and improving over time. They show
that the share of ICT equipment and software in the capital stock increases rapidly from
the 1980s and onwards. Moreover, we see that the relative price of equipment to con-
sumption goods tends to fall over time as the GPT develops, which is also the case for
the ICT era. It is also notable that the price of computers have fallen much more rapidly
than other GPTs, such as electricity. The authors argue that the eras of new GPTs are
associated with higher wages for skilled labour and higher interest rates. Higher wages
for skilled labour stems from increased relative demand for labour having the skills in
handling these new technologies. Interest rates raise both in order to dampen aggregate
demand and in response to a higher perception of risk levels, the authors show that the
average real interest rate is about 3 % higher during the adoption period of ICT than
the period up to the 1970s. In conclusion, the authors find that ICT is a powerful set
of technologies that have had a large impact on the economy (Jovanovic and Rousseau,
2005).

2.2 The Societal Distribution of Income: Evidence and Explanations

The structure of the income distribution has changed dramatically since the early 1970s
in most Western countries. Following a rapid compression of incomes during the decades
following World War II, the distribution again became increasingly skewed towards the
right in the decades after 1970. Goldin and Katz compare the income growth for house-
holds in different income percentiles in two periods, the first being 1947-1973 and the
second being 1973-2005. The data reveal that the income growth of the different income
groups have changed significantly, where income growth were equal across groups in the
first period, while it accelerated for the richest and slowed down for the poorest in the
second time period (Goldin and Katz, 2007). It is important to notice that this analysis
is also coherent with both (Förster et al., 2014) and (Katz et al., 1999), whose findings
indicate that the income growth increased for the top 1 % while it slowed down for the
bottom 99 %. In their major work on top incomes, Piketty et al. find support for these
claims, they find a dramatic increase in the share of incomes accruing to the top earners
since the 1970s (Piketty et al., 2011). There are several proposed explanations for the
recent increases in inequality, with globalization, changed labour market institutions and
SBTC being among the more prominent ones.

The effects of globalization have been widely studied and is associated with increa-
sed within–country income inequality. The basic insight of the Stolper-Samuelson effect
is that countries that are abundant with skilled labour should see their wages increase
relative to those of unskilled labour, see (Stolper and Samuelson, 1941). Jaumotte finds
that globalization has two opposing effects on inequality: while trade liberalization tends
to decrease inequality, financial globalization in general and foreign direct investment in
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particular, tend to worsen income inequality. The explanation why financial globaliza-
tion increases inequality is traced to the fact that FDI tends to be directed towards
skill intensive sectors and thus increase the relative demand of skilled labour (Jaumotte
et al., 2013). However, Epifani and Gancia find that increased trade can indeed increase
the skill premium, on both theoretical and empirical grounds (Epifani and Gancia, 2008).

Another competing theory is that changes in labour market institutions have affected
inequality. Emmenegger et al. reason that the deindustrialization (i.e. countries moving
towards more service–based industries) of Western countries during the last decades lead
to reduced levels of unionization (Emmenegger, 2012). Combined with results presented
by Freeman who shows that a reduced level of unionization is found to have a causal
effect on increased inequality, as the bargaining power of blue-collar workers declined
(Freeman, 1991), this reasoning might partly provide an understanding of the witnessed
development. Alderson and Nielsen also find empirical support for the hypothesis that
deunionization contributes to increased earnings inequality (Alderson and Nielsen, 2002).

Some scholars argue that changes in migration patterns have affected within–country
inequality. The main thrust is that movements of workers with lower skills, facilitated
by increased globalization, leads to a wider dispersion of wages in Western countries.
Katz et al. provide some empirical support for this partial explanation (Katz et al.,
1999), whilst other authors argue that immigration has a trivial or non–existent impact
on within–country inequality (Card, 2009) (Korpi, 2008).

The theory that has have gained the most support among researchers is based on changes
in the relative supply of educated workers driven by the race between education and tech-
nology. Historically, technological change has been rapid but so has the supply of skilled
workers, however, in recent decades this trend has changed: the technological develop-
ment has continued to be strong whilst an educational slowdown has been witnessed.1

The immediate consequence of this is that the demand for educated workers increases
more rapidly than the supply leading to an increase in the skill premium (Mankiw, 2010)
(Goldin and Katz, 2009). Moreover, Jaumotte finds that the impact of technological
change on inequality is more important than the total effects of globalization (Jaumotte
et al., 2013). There are also research finding more complex relationships between globali-
zation and technology, where increased globalization induces more widespread adoption
of new technologies, causing changes in relative demand, see for example (Ethier, 2005).

In summary, there are several plausible explanations for the changes in inequality wit-
nessed over the last decades, with varying degrees of empirical support. SBTC appears
to be the theory which has consistently been shown to be empirically relevant, conse-
quently, we will focus more on this theory in the next section. Another benefit of the

1The growth rate of educational attainment has slowed down whilst the growth rate of technology
has been stable and positive, thus there is a relative slowdown in growth of educational attainment in
relation to the growth of technology and not a decrease in years of schooling.
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theory is that it yields clear predictions of what changes in technology are and how it
ought to affect inequality.

2.3 Skill-Biased Technological Change

There exists a vast literature detailing the topic of skill-biased technological change. A
simple definition of the phenomenon is given by Giovanni L. Violante in his 2008 survey:

Skill-Biased Technical Change (. . .) is a shift in the production technology
that favors skilled (e.g., more educated, more able, more experienced) labor
over unskilled labor by increasing its relative productivity and, therefore, its
relative demand. (Violante, 2008, page 2)

One of the early influential empirical works on the topic is the 1992 study by Katz and
Murphy on relative wages in the US labour market during 1963-1987. They find that
the demand for more educated, women, and more skilled workers increased substantially
and that inequality between groups rose during the same period. They conclude that
one important explanation for this change in relative demand comes from the adoption
of new technologies that are skill-biased (Katz and Murphy, 1992). Murphy et al. follow
up on the 1992 study and find that relative demand for skilled labour in both the US
and Canada has increased as a consequence of technological change, however, they also
find that the effect is sensitive to changes in relative supply, i.e. to the number of highly
educated people in the workforce (Murphy et al., 1998). In a similar spirit, Berman et al.
find international evidence based on 1980-1990 data for the effects of SBTC in developed
countries, noticing that wages and relative employment both increased over the period
(Berman et al., 1998).

As described above, SBTC is prevalent in macroeconomic data, however, there are also
studies showing its presence on the firm level. In an early study on the subject, Bartel
and Lichtenberg find that relative demand for skilled workers is higher the more modern
the capital stock is (Bartel and Lichtenberg, 1985). Katz et al. find in their classic study
from 1999, that there is a positive association between the uses of computers in various
industries and the share of college graduates (Katz et al., 1999).

One weakness with the traditional statistical analyses of SBTC is that they general-
ly do not present a theoretical reason why recent changes have been skill-biased. The
literature provides three major explanations. The first theory, developed by Nelson and
Phelps, starts out from the idea that the adoption of new technologies is costly and that
skilled labour can learn to handle these quicker (Nelson and Phelps, 1966) (Greenwood
and Yorukoglu, 1997) (Violante, 2008). A contrasting view is presented by Krusell et
al.: They argue that new types of capital equipment affect the ways production can be
organized. Specifically, they hold that capital equipment can more easily substitute un-
skilled labour than skilled labour, meaning that the elasticity of substitution is higher
for unskilled labour (Krusell et al., 2000). A third way of looking at technology-skill
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Figure 1: College Wage Premium

Evolution of the college wage premium in the US.

Calculations based on data from the OECD for the years from 1940 to 2005.

complementarity is presented by Milgrom and Roberts in their 1990 paper. They focus
on the fact that ICT has reduced the costs of data storage and communication that pave
the way for new organizations of work. More specifically the technological enhancements
of ICT have led to more flat organizations based on cross-functional teams that demands
more general skills of employees. Thus the introduction of new technologies have led to
a skill-bias in organizations of work leading to an increase in the skill premium of highly
educated workers (Milgrom and Roberts, 1990) (Violante, 2008).

To summarize, there is now substantive evidence in favour of technological change im-
pacting the relative wages of skilled and unskilled labour, and the debate nowadays
concerns why, not if, this is happening. There are various theories with differing ana-
lytical foci : the Nelson-Phelps view stresses the relative ease with which skilled labour
can adopt new technologies giving them a comparative advantage, Krusell et al. focus
on the substitutability of unskilled labour and capital equipment and the complementa-
rity of skilled labour and equipment, whilst Milgrom and Roberts look at how the new
technologies open up new ways of organizing work and production. Evidence show that
all these explanations have some analytical power, see (Violante, 2008).

2.4 Politics and Inequality

This section focuses on the role of the political sphere with regards to the structure of
inequality. The first subsection presents a brief historical overview of the development
of the post–war welfare states in the Western world. The second subsection discusses
different theories attempting to explain the determinants of political outcomes.
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2.4.1 Political Development in the Late 20th Century

This subsection provides a general overview of the political development of the Western
world during the latter half of the 20th century, namely the rise of the welfare state after
the Second World War and the liberalization of markets and the reduction of the public
sector witnessed since the 1970s.

Parallel to the growth of output around the world, driven to some extent by the ad-
option of new technologies, we have witnessed political changes as well. Following World
War II, the Western capitalist societies constructed welfare states built on a foundation
of a large public sector put in use to promote economic and social well-being. These
policies and the rising social expenditures were associated with widespread dominance
of Social Democratic parties or parties conducting progressive politics (Berman, 2006)
(Esping-Andersen, 1996).

However, things have changed since the beginning of the 1970s. Policies were associated
with weakened welfare states and a general disillusionment in the potency of politics in
controlling the macroeconomy (Quadagno, 1987). The 1970s also witnessed changes in
labour market regulations and social policies. Deregulations of the labour market in con-
junction with increased flexibility have adversely impacted on income inequality. Social
policy, which is potent to milden these adverse effects, has not been used in that manner
(Emmenegger, 2012). Also, a general trend among western countries has been a rapid
deunionization among workers (see Figure 3) and an increased activity among lobbyists
and special interest groups, see (Thomas, 2014) and (Smith, 1995).

Figure 2: Union Density

Share of salaried workforce with trade union membership, average value for 12 OECD countries.

Calculations based on data from the OECD for the years from 1970 to 2010.
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2.4.2 Theories of Politics and Inequality

This subsection discusses major theories of political economy. It will take off in the
canonical Downsian model, discuss its empirical support, and present more successful
modern theories.

One of the most influential theories on political competition is the Downsian model
(Downs, 1957). The main idea of the theory is that the policies chosen in a democracy
will be determined by the median voter. Taking the example with taxes and redistri-
bution, the level of redistribution will be set according to the preferences of the citizen
earning the median level of income – if that person earns more than the average level
of income, then that person will prefer less redistribution, see (Meltzer and Richard,
1981), (Romer, 1975) and (Roberts, 1977). This hypothesis has been subject to exten-
sive empirical scrutiny, and scholars have repeatedly failed to find substantial empirical
support for the theory, see for instance (Gouveia and Masia, 1998), (Rodŕıguez, 1999),
(Larcinese, 2007) and (Pecoraro, 2014). Contrary to earlier predications, more unequal
societies do not redistribute more, quite the opposite: more equal societies redistribute
more. This phenomenon, dubbed the ‘Robin Hood paradox’ is one of the major problems
of the simple Downs–Meltzer–Richards model (Iversen and Soskice, 2009).

As a consequence of the apparent failure of the simple Downsian model on empiri-
cal grounds, there are more complex models that attempt to capture the realities of
political-decision making. Some models introduce uncertainty either on the side of vo-
ters or politicians, others look at the personal characteristics of the candidates and even
others analysing the role of political parties. For a good overview, see (Zakharov, 2008).

Lupu and Pontusson provide an alternative way of looking at the societal income distri-
bution and preferences for redistribution. They argue that it is the structure of inequality
and not the level of inequality that matters for redistribution, meaning that the focus is
on the ratio of middle income earners to low income earners in relation to the ratio of
high income earners to middle income earners, rather than the median–to–mean ratio. A
rightward shift in the income distribution causing the dispersion of earnings in the upper
half of the distribution to increase in relation to the dispersion of earnings in the lower
half of the distribution would induce increased preferences for redistributive activities
(Lupu and Pontusson, 2011).

There are several mechanisms at work, which is hardly surprising giving the highly
complex the nature of political systems. Since the main focus of this paper is the impact
of technological change and the structure of the income distribution, we want to work
with a framework that captures the changed incentives as a result of changed relative
incomes, which can successfully overcome the ‘Robin Hood paradox’. In order to do so,
we work with two frameworks focusing on the role of organization, namely theories on
power resources and special interest groups. We believe that these two theories are sui-
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table for analysing the impacts of large events affecting collectives in society.

The power resource theory (PRT) is based upon the idea that political power is gai-
ned from organization and that the resulting political power is different from bargaining
power in the market. Collectives that have little market power, e.g. the working class,
can mobilize in order to gain political influence and change market outcomes in order
to favour itsef. This has been used by the working class to organize social democratic
parties in order to erect the institutions of the welfare state. It is also important to notice
that all groups can organize in order to promote their own interests. For a pedagogical
overview, see (Korpi, 1989).

The general view in the literature is that the PRT is the most successful theory in
explaining variation in welfare systems between economically developed states (Roths-
tein et al., 2010) (Iversen and Soskice, 2009). PRT appears to have larger explanatory
power than other theories of the development of the welfare state, such as those di-
scussing the importance of economic growth and constitutional structures (Quadagno,
1987). For example (Huber et al., 1993) finds that the strength of Social Democratic
parties, seen as a result of working class organization, has substantial explanatory power
in explaining the extent of social expenditures and the size of the public sector. (Korpi,
1989) also finds that left governments have a positive impact on the extension of the
welfare state.

Another group of theories concerning the impact of organized actions are theories of
special interest groups and lobbying. The general idea is that small groups, individuals
or organizations, with resources have incentives to organize and attempt to influence eit-
her voters or politicians to support policies in their favour. As of today, there exists no
general framework for understanding these actions, even though there are many interes-
ting models (Van Winden, 1999). Becker presents a model where different lobby groups
compete in buying political power in order to acquire policies benefitting them (Becker,
2008). A later development by Coughlin instead focuses on the incentives of politicians
in supporting groups whose electoral support is more uncertain (Coughlin et al., 1990).
Other theories focus on the impact of lobby groups on the perceptions of the voters
rather than the politicians (Bardhan and Mookherjee, 2000) (Sobbrio, 2011). Thus, even
if there are little consensus around the exact nature of the workings of lobby groups,
there is little controversy around their impact. As Mulcahy writes for Transparency
International:

[A] select number of voices with better resourcing and contacts can come to
dominate political decision-making. At the very least, this can skew indivi-
dual decisions, and at the worst, it can lead to wide-scale institutional and
state capture. (Mulcahy, 2015, page 6)

Authors agree on the fact that special interest groups have a widespread influence on
political decision-making, but there have been no success in creating a unified framework
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in order to understand the mechanisms and the impact of lobbying. However, there are
substantial problems associated with empirical testing. In general, it is difficult to ope-
rationalize the activities of lobby groups, which has resulted in the usage of different
proxy variables. However, they have been criticized for being inadequate (Heckelman,
2000). Studies do show however that lobbying has an impact on the policies conducted
and that these activities have increased substantially over the last decades in both the
US and the EU (Smith, 1995) (Thomas, 2014).

Thus far, we have not explicitly discussed the role of political parties in the process
of political competition. The basic logic of democratic societies is that aggregate prefe-
rences will be reflected in the parties or candidates elected into office, motivating parties
to adopt policy proposals that are supported by the population. What mainly differs
is to what extent other factors affect parties, such as demands from lobby groups, co-
re voters or ideological preferences of party leaders, see (Zakharov, 2008), (Iversen and
Soskice, 2006), (Roemer, 1997), (Coughlin et al., 1990) to name a few. Similar to the
literature on lobbying, there is no unified framework on account of the topic being too
complex. However, the overarching conclusion is that the will of the majority is the most
important determinant of public policy.

In conclusion, there are three major macroeconomic changes witnessed since the be-
ginning of the 1970s: the rapid technological enhancement within the field of informa-
tion sharing technologies, the increased within–country income inequality, where high
income earners have attained a larger share of total income, and finally the shift in
politics from the ‘welfare state’ associated with a large public sector to a more liberal
approach with widespread market deregulations and less public spending. We show that
there are several theories attempting to explain these different events. The literature on
SBTC develops clear logics of why the adoption of new technologies ought to change the
structure of the income distribution. The Median Voter Theorem is a way of explaining
policy preferences: while the political mechanism receives weak empirical support, the
basic idea that preferences are determined by the distribution of income still appears
sound. Power resource theory and theories of lobbying attempt to explain how political
organization affects the development of public policy. Ultimately, our task is to combine
these different theories into a unified framework that can explain chronologically the
developments witnessed over the last decades.

3 Heuristic Model

In this section, we present a heuristic model capturing the effects of technological change
on the incentives of various groups to organize politically and their impact on various
policy outcomes. The aim of the model is to synthesize the literature described pre-
viously in order to explain the chain of events from skill–biased technological change,
via changes in the income distribution, to changes in political organization and a shift in
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policy outcomes within one framework. Our intended contribution to the literature is to
combine the logics of SBTC and political organization in order to overcome the Robin
Hood paradox. Section 3.1 presents the premises of the model, based upon the theories
presented in the literature review. Section 3.2 then evaluates the effects of SBTC within
this model, and concludes with hypotheses. Section 3.3 discusses the assumptions and
the boundaries of the model.

3.1 Outline and Premises

We describe the basics of our model in this section. The model is centred around three
building blocks::

Development of the Skill Premium: The race between technology and education
determines the relative price for skilled and unskilled labour, and thus the structure
of the income distribution.

Economic Determinants of Policy Preferences: The structure of the income dis-
tribution conditions the distribution of preferences among groups in society.

Political Organization and Policy Outcomes: Changes in the income distribution
and the relative sizes of groups give the opportunities to organize and acquire
political power as well as the incentives to do so.

3.1.1 Development of the Skill Premium: Technology and Education

The purpose of this building block is to link the adoption of new technologies to the
structure of the income distribution in society. We base our model on the theories of
SBTC as developed by Katz, Murphy, Krusell et al., Nelson and Phelps, and Milgrom
and Roberts.

Firms constitute the central actors in this part, as they choose to upgrade their ca-
pital stocks to benefit from new technologies and hire people with differing skill levels
to produce goods and services. Here we follow the literature and assume that the adop-
tion of ICT in businesses results in an increase of the relative demand for skilled labour
versus unskilled labour. A higher relative demand of skilled labour implies, holding eve-
rything else constant, that the relative wage for skilled labour, that is, the skill premium,
increases. However, this is not the only consequence of the ICT–revolution, as argued by
Jovanonic and Rosseau (2005), we should also see higher interest rates. This increases
the income of the capitalists.

This view of the economy implies that we have three broad groups active on the labour
market. We follow Teixeira and Abramowitz (2009) and assume that educational level is
a suitable proxy for skill level, which is a powerful explanatory variable for occupational
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and general socio–economic characteristics (Teixeira and Abramowitz, 2009). Thus the
group without higher education, unskilled labour, represents the broad ‘working class’,
the educated, skilled labour, are the ‘middle class’, and finally, the capital–owning class
are henceforth referred to as the ‘capitalists’.2 Still, we assume that the capitalists also
have a higher education.

However, while the adoption of ICT represents the demand–side in this project, the
supply–side is given by the attainment of higher education among the population. As
more and more acquire higher education, we see an increase in the middle class (to be
discussed in the next section) and a reduction of the skill premium. In other words,
the skill premium, which constitutes the main determinant of the structure of inequa-
lity in our model, is jointly determined by the adoption of ICT capital and the rate of
graduation from universities. An increased skill premium increases inequality between
the working class and the other groups.

3.1.2 Economic Determinants of Policy Preferences

The function of this second building block is to describe the determination of policy
preferences among broad groups in society, based upon the structure of the distribution
of income. We follow the conventional approach to preferences and assume that they
are conditioned by the distribution of income, analysed already in the Downsian mo-
del. However, we depart from the political logic of the Downsian model with regards
to how inequality affects preferences. In the Downsian sense, the main determinant of
policy preferences is the median–to–mean ratio. We choose instead to follow the logic
of Lupu and Pontusson (2011) and look at the complete distribution, rather than only
the median–to–mean ratio. The determinants of policy preferences are thus the income
ratios of the top and the middle, the middle and the bottom and the top and the bottom.

We continue in the tradition of political economy and view voters as essentially ratio-
nal beings, aiming to maximize their material conditions. This implies that they choose
such policies that improve their well–being. However, this should not be interpreted as
voters being perfectly informed at all times, on the contrary, lobbying and political ad-
vertisements can affect people to vote for the alternative they find to benefit them most.3

Since this paper is focusing on policy outcomes at large, we need to understand the
determination of aggregate preferences, or more strictly, the distribution of preferences

2As of today, there is no universally accepted way of measuring socio–economic strata. Still, this
proxy based upon educational attainment is sufficient on account of theoretical reasons, as described
in Teixeira and Abramowitz (2009), and for empirical reasons, since education data is relatively widely
available.

3This paper will not present any sophisticated theory of how voters acquire information, on account
of it significantly making the analysis more complex without necessary giving additional explanatory
power.
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Figure 3: Two Hypothetical Income Distributions.
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within society, rather than the determination of such preferences on the micro level. In
general, the capitalists and the working class will be polar opposites with regards to
policy preferences for redistribution and the size of government, etc. The middle class,
on the other hand, is not such a simple case. The preferences of the middle class is
determined by the relative distance between the capitalists and the middle class and
the middle class and the working class with regards to income. Moreover, the preference
for redistribution of the middle class is not binary, but instead in–between the other
two groups. Changes in the preferences of the middle class are generally modest in the
direction of one of the two other groups.

If increased inequality increases (decreases) the distance between the middle class and
the working class but reduces (increases) the distance between the capitalists and the
middle class, then the preference of the middle class for redistribution moves in the
direction towards the capitalists (working class) and decreases (increases) somewhat.

To change perspective, policy preferences are determined by changes in the skewness
of the income distribution. A change in market outcomes that shifts the income distri-
bution towards the right would then tilt the distribution of aggregate policy preferences
as well. Looking at Figure 4, the middle class has become better off compared to the wor-
king class, but the capitalists have seen their incomes increase even more. This scenario
would lead to the preferences of the middle class moving somewhat towards the working
class, thus inducing an increase in preferences for redistribution among the middle class.

It is worth noticing that these are the preferences given by the marking outcomes.
However, before voting actually takes place, there are room for organized interests, such
as lobby groups and unions, to influence individual behaviour and thus distort policy
preferences in any direction. This is further developed in the next section.
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3.1.3 Political Organization and Policy Outcomes

To summarize the model so far: The first building block discusses the race between
education and technology in determining the structure of the distribution of income,
whilst the second building block presents a way to assess how the structure of the in-
come distribution affects the distribution of preferences among groups in society. Finally,
this third building block describes how economic outcomes and preferences interact to
give incentives and opportunities for people to organize politically, and how this trans-
lates into policy choices by political parties and candidates.

In our model, we assume that people seek to improve their welfare both on the market,
as workers, and in politics, as voters. On the market, their position is determined by
their skill level, whilst it is determined by the party in power in the political sphere. The
workings of the economy is described above, here we will focus how and why people try
to influence politics. Their incentives to organize come both from the potential gains of
organizing and from the extent of free–riding problems.

We are inspired by authors such as Korpi, van Winden and Coughlin in that politics
is the conflict between organized interests attempting to persuade politicians and the
public to support policies favoured by the organized interests. In theory, this can take
forms in various ways. Lobbyists might attempt to influence both parties and voters to
support their interests. Meanwhile, workers might organize in trade unions, and create
parties promoting the cause of the working class. Our focus will be on the relative orga-
nizational power between the three groups that we identify in section 3.1.1.

The organizational power of a group can be analysed in two components, the oppor-
tunities for a group to organize and the incentives to do the same. Opportunities to
organize and acquire political power is determined by the relative size and the relative
share of resources available. With regards to size, a more numerous base of constituents
is a power factor in a popular democracy on account of equality before the voting booth.
Moving on to resources, a member base with larger incomes opens the door for more
resources being available for the organization to organize activities – campaigns or lob-
bying efforts.

On the other hand, incentives to organize are determined by relative size and the dis-
tribution of income. The size of the group being organized is important on account of
free–rider problems, where the incentives for the individual to organize is weaker the
larger the group at hand is. Moreover, incentives are also determined by the possible
gains or losses. A more unequal society has stronger incentives for the working class
to organize and redistribute, while it also gives stronger incentives to the capitalists to
defend their interests.

While trade unions and party activities are more common for the working class, the
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capitalists more often use smaller, more subtle lobby groups. If the power of the working
class is more driven by sheer numbers, the power of these groups are more dependent
on the amounts of resources available. As the distance between the capitalists and the
middle class and working class increases, the incentives for the capitalists to protect their
incomes increases.

With regards to the political parties and candidates, we assume that they are sensi-
tive to the influence of organized interests. This can go through several channels: parties
might respond to organized interests on account of them being more sensitive voters (cf
(Coughlin et al., 1990)), parties might conform to policy proposals to acquire campaign
financing, or parties might be linked to the organization, as with Social Democratic
parties and trade unions, such that policy ideas go from one to the other. In sum, we
abstract from the internal workings of political parties and assume that on the aggregate,
the distribution of power is reflected in the policies enacted.

3.2 Analysis

In this subsection we analyse our heuristic model, applying the large macroeconomic
changes that have been witnessed since the 1970s, in order to generate testable hy-
potheses. We start from the race between education and technology and combine that
with the rise of the middle class in order to acquire a chain of events predicting how the
structure of inequality should have been affected and how policies ought to have changed.

Starting from skill–biased technological change, we have witnessed a substantial decline
in relative prices of ICT and improved processor capacities. This increases the incentives
to adopt new capital, thus increasing the relative demand for skilled labour. Simulta-
neously, we have seen an increase in educational attainment, thus spurring the relative
supply of skilled labour. The key detail is that the rate of adoption has been higher
than the rate of educational attainment. This implies that the skill premium increases,
and induces a rightward shift in the structure of the income distribution, i.e., increases
the inequality between the working class and the rest. An increase in ICT-adoption also
implies a higher rental rate on capital, further increasing the incomes of capitalists.

These changes in relative incomes have implications for the distributions of preferences
in society. Since the working class becomes worst off compared to everybody else, they
desire more redistribution. The capitalists become more well off compared to everybody
else, and so want less redistribution. The middle class, on the other hand, wants mo-
re redistribution, on account of their relative income decreasing more compared to the
capitalists than it increases compared to the working class. It is important to take into
account that even if the middle class do want some redistribution, they do not desire it to
the same extent as the working class. In sum, this implies that a majority of the popula-
tion have preferences for more redistributive policies to some extent. Thus far, our results
do not differ from the Downsian model nor from Lupu and Pontusson, on account of
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all theories posing a relationship between higher inequality and increased preferences for
redistribution. However, we are yet to introduce the political dynamics into this analysis.

The importance of political organization becomes clear on account of our model po-
siting that the policies that are eventually realized are based upon the preferences of
the most powerful group in society, which need not be the most numerous group. If we
had only analysed the level of inequality, we would not be able to differentiate changes
in the distribution of power between large groups in society. Then we would end up
with a result generating the ‘Robin Hood paradox’, leading us to arriving at undesirable
conclusions. Moving forward, we look closer at the distribution of power by analysing
both resources and numerality. We go through the changes for each group in order.

Working Class: As more and more unskilled workers attain a higher education as a
result of increased demand for skilled workers, induced by SBTC, we see a relative decli-
ne in the size of the working class. In parallel, we see a relative decline in the share of
income accruing to the working class. Thus, we see increased incentives to organize, as
the relative size declines whilst inequality increases. However, the opportunities to achi-
eve power is dramatically reduced as the relative size is reduced, while at the same time,
the working class controls a relatively smaller share of total resources. All this implies
that workers’ organizations, such as trade unions and Social Democratic parties, ought
to be less successful, e.g. Social Democratic parties ought to have less political influence.

Capitalists: The capitalists mainly see increased incentives to organize on account of
their incomes becoming relatively larger than rest of society, and these newfound re-
sources also pave the way for increased lobbying activities. With regards to size, the
middle class grows compared to the capitalist group, whilst the working class becomes
relatively smaller. Overall, the general impact of technological change on the capitalists
is to increase their relative power.

Middle Class: We have two major developments affecting the middle class, it gets lar-
ger in relative size and it becomes relatively richer versus the working class, but poorer
compared to the capitalists. With respect to political power, we have two aspects to
analyse. The opportunities to acquire political power have increased since the middle
class has grown and since it has become more wealthy. On the other hand, the impact
on the incentives to organize are somewhat more ambiguous: more inequality increases
the incentives for the middle class to protect its wealth, whilst an increased size makes
mobilization more difficult on account of free–rider problems. However, the most reaso-
nable net effect is that the power of the middle class has increased.

Our model do predict a relative increase in the power of the middle class, in other
words, an increasingly powerful group behind more redistributive policies. However, the
relative power of the working class is reduced substantially. At the same time, the relative
power of the capitalist group increases. The question is in what direction the net effect
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will go. Our claim is that the dramatic increase in the incomes of the capitalists allow
them to fund lobby groups to such extents that they can influence both politicians and
voters so that the middle class, or only parts of it, becomes against redistribution. This
is plausible on account of the middle class only desiring a modest level of redistribution
to begin with, compared to the preferences of the working class. Conversely, the working
class, cannot muster sufficient organizational power to make their wishes go through. In
sum, we see a relative decrease in preferences for redistribution. This does not mean that
there are no preferences at all for redistributive activities, but merely that the relative
power behind less redistribution have increased on account of a weaker working class
and a dramatically stronger capitalist group.

Since we assume that parties pick up changes in preferences among the population in
order to conduct politics, a decrease in the preference for redistribution would have this
effect on the political parties as well. A more powerful capitalist group can expend mo-
re resources on lobbying, thus affecting the policies actually conducted by political actors.

To summarize our analysis:

1 Increased SBTC changes the relative incomes such that the relative incomes of capi-
talists to the middle class increase more than the relative income of the middle
class to the working class.

2 The changes in the structure of the income distribution causes, caeteris paribus, increa-
sed support for more redistribution by the working class and for some redistribution
by the middle class.

3 Higher demand for skilled labour incentivizes more people to acquire a higher educa-
tion, resulting in a growing relative size of the middle class.

4 The incentives to reduce redistribution increases for the capitalists, while their resour-
ces to conduct lobbying increases simultaneously. Conversely, the working class has
larger incentives to support more redistribution, but worse opportunities to realize
the demands.

5 Lobbying activities from the capitalists persuade politicians and parts of the middle
class to support less redistribution, resulting in a sufficiently powerful alliance
behind less redistributive policies.

6 Political actors respond to changed preferences and power distributions and implement
less redistributive policies.

It is worth noticing that it is the political mechanism that is the key in our resolution
of the ‘Robin Hood paradox’. Since we argue that the relative ascension of the middle
class is insufficient to balance out both the increasingly powerful capitalist group and
the weakened working class, the changes in the income distribution need not result in
changes in the policies actually conducted.
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This analysis contains some logical steps which can be tested empirically. We can divide
the chain into three main steps, stated below as three hypothesis. In the ideal case, we
would have tested the effects of a changed structure of the income distribution of the
actual policy preferences. However, this is not feasible for a large time scale and across
countries; we can only test the implications of said policy preferences.

H1 Increased SBTC induces a relatively richer middle class and capitalist group, while
at the same time resulting in a growing middle class.

H2 A rightward shift in the structure of the distribution of income and a growing middle
class weakens the relative power of the working class.

H3 Less relative power with the working class results in less redistributive policies.

These hypotheses are further operationalized in the sections on Method and Data.

3.3 Limitations and Discussion

In this section we analyse the assumptions of the model and their implications for the
robustness. Section 3.3.1 presents the most important assumption, while 3.3.2 proble-
matizes the predictive powers of the model.

3.3.1 Major Assumptions

In this section we discuss those assumptions that we find to be restrictive for our model.

Beginning with political preferences, our model is based upon a harsh categorization
of the entire population into three broad groups based upon educational attainment.
There are two broad problems with this method, firstly that there are variations within
each group, parts of the lower middle class are likely to have more in common with the
upper working class than the upper middle class, according to the logic of our fram-
ework; secondly, there are other ways of dividing people into politically relevant groups,
e.g. urban or rural dweller and religious affiliation. A more fine–grained analysis would
no doubt improve the analysis. Still, we do believe that our simple model is sufficient in
explaining the larger trends witnessed in the Western world over the last decades.

In addition, we assume that voting behaviour is strictly determined by economic in-
terests, and specifically the material self–interest. Consequently, we disregard from any
social preferences for equality or community responsibility, moreover, we also disregard
from people’s opinions on value-based issues, such as minority rights and environmental
issues. These other factors also have an impact on voting outcomes. However, we do
believe that this economic view of politics can have explanatory power with regards to
broad macroeconomic changes over time. We also disregard any dynamic aspects of the
model, in the sense that preferences are formed around the current state of the economy.
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Another central assumption is that preferences can be affected by the activities of lobby
groups. The qualitative aspect of this assumption is quite reasonable, the part open for
the discussion is to what extent lobby groups can impact preferences. However, since
the necessary condition for our analysis is that lobby groups can persuade parts of the
middle class to change their opinions about redistribution to a small degree, we still find
our analysis to be robust to variations in this assumption.

A major point in our framework is that political power is mainly determined by relative
organizational power between groups in society. This view is motivated on account of
models assuming a smooth link between economic interests and policy outcomes having
failed to generate empirical support. Two major drawbacks with this approach are that
we do not take into account other organizations in society that also affects policy, such
as employer’s associations or that we do not allow for cross-class cooperation. Both these
drawbacks imply that our model is necessarily confrontational and focused on conflict.
A more nuanced approach would recognize the possibilities for cooperation in politics.
However, we believe that such a confrontational view is motivated on account of SBTC
being a process about polarizing the labour market and changing the distribution of
income.

Parties do not receive much attention in our model, we mostly consider parties, candi-
dates and the state itself as passive in the political process. A large amount of literature
shows that this is indeed not the case. Candidates and bureaucrats have their own inte-
rest to promote, and simply imagining them to be loyal agents to the people is too much
to ask. Still, introducing such mechanisms would complicate the model substantially, and
we argue that it is still reasonable to assume that changes over longer periods of time are
substantially determined by organizational features of the population. In addition, by
looking empirically within individual countries, we can reduce the effects of bureaucratic
structures and political cultures.

3.3.2 Modelling Boundaries

One of the major drawbacks with this modelling setup is the lack of dynamic effects,
in the sense that innovations today and subsequent policy implementations do not have
any implications for new innovations, which is important in real life. However, this lack
of dynamism does not make the model less powerful in understanding the developments
that we have actually witnessed.

The scope of this model is mainly limited to the societies of the Western world, sin-
ce it is implicitly modelled on countries with democratic governments and such labour
institutions that are prevalent in these countries. It can thus be argued that the model
has weaker explanatory power with regards to societies with other kinds of institutions.
This is not a problem per se, but rather limits the conclusions we are able to draw.
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Moreover, since the model is based upon the diffusion of ICT, it is also questionable how
satisfactory the model’s predictions are with regards to earlier och later technologies,
if they do not have similar impacts on economic and political life. In other words, the
model is theoretically limited in both space and time to the industrialized world and
the decades from 1970 and onwards. Nevertheless, it does not appear implausible to
believe that some general ideas can be found about the relationship between technology,
inequality and political power.

To summarize, we are well aware of the limitations of our modelling framework, whe-
re our behavioural assumptions of voters and political parties are especially restrictive.
Nonetheless, we believe that the assumptions are reasonable and that they allow us to
conduct plausible empirical tests within the scope of this paper.

4 Data

We use a panel data set on 10 OECD countries using data from the years 1980-2012
in order to conduct our main analysis. The first subsection discusses the scope of our
data collection, while the second one details the variables and their sources, the third
one provide some descriptive statistics, and, finally, the fourth subsection handles the
problems associated with our data set.

4.1 Scope

This subsection discusses the scope of our empirical analysis: what we look at, and what
limits our approach. When determining which countries and years to look at that, we
believe that there are three main factors which are important to be able to conduct a
fruitful analysis. The three factors are economic development, political structure and
data availability.

Data Availability: Since the regressions heavily relies upon long time–series, we are
only able to use data from the countries with largely available data. It is the case that
the measurement of ICT capital is the most difficult variable to acquire data on. We
have excluded countries with insufficiently extensive ICT records. We believe that it is
important to have long time–series, otherwise our results might not be representative on
account of us only having observations from a few years, especially since we expect the
policy effects to be lagged compared to the introduction of ICT.

Economic Development: Only countries with developed economies are included in
the data set. We choose this criterion on account of SBTC being most prominent in rich
countries, and it being in these countries where we expect to see the effects of wage po-
larization. However, this criterion does imply that we lose out the effects of the adoption
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of the new technologies in developing countries. However this falls outside the scope of
this essay, even if it opens up new areas of research.

Political Structure: We choose to only work with countries that have been stable
democracies for several decades. This is motivated on account of our model requiring
preferences being transmitted into policy via electoral politics, which is exclusive to de-
mocratic societies. Consequently, countries that are dictatorships are excluded from the
sample.

In the end, it is data availability that is the most important criterion. Within the scope
of this paper, the most important variable is ICT development, which is the most dif-
ficult variable to acquire extensive panel data on. There are several data sets recording
ICT, however, these show radically different measures of ICT development even for the
same country the same year, implying that merging data sets would be unsatisfactory.
We choose to work with one data set covering 15 countries over the years 1970–2012, the
EU KLEMS project.4 Out of these fifteen countries, we choose to exclude five countries:
the Czech Republic, Germany, Slovenia, Spain and Sweden. The reason for excluding
the Czech Republic, Germany, Slovenia and Spain is that they have not been stable
democracies for longer periods of time. The Czech Republic became democratic in 1993,
Germany was reunited in 1991, a merger that would change the economic conditions of
the united Germany, Slovenia became independent from Yugoslavia in 1991, and Spain
transitioned to democracy in 1978. Sweden is excluded on account of the short time–
series available.

With regards to the temporal dimension, we choose to work with the years 1980–2010.
One could argue that the analysis should be extended back to 1971, when the ICT re-
volution took off. However, there are both theoretical and practical reasons for waiting
until 1980. Firstly, we do not expect to see immediate economic or political effects of the
ICT revolution, on account of the technologies needing to diffuse in the economy until
we expect any effects on hiring practices, wages and politics. Secondly, ICT data, as well
as other data, is substantially more exhaustive from 1980 than 1970, implying that we
can make more extensive empirical analyses.

It is worth commenting on the consequences of our criterion of data availability, since it
might induce bias on account of the countries being chosen. The selection of countries
from the EU KLEMS project is beyond our reach. However, it is not implausible to think
that richer countries can spend more resources on data records, increasing the probabi-
lity of them having sufficiently detailed data to be included in the EU KLEMS project.
However, since the countries we are interest in are already economically developed, we
do not believe that this confounds our results to any greater extent.

4As of today, the project has extensive data on capital stocks for Australia, Austria, Canada, the
Czech Republic, Denmark, Finland, Germany, Italy, Japan, the Netherlands, Slovenia, Spain, Sweden,
the United Kingdom and the United States.
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4.2 Variable Description

The following subsection presents our most important variables, their sources and po-
tential data problems.

Our central variable of interest is a measurement of aggregate adoption of ICT by busi-
nesses that is comparable across time and space. A simple way to accomplish this is to
relate the size of the fixed assets of computing equipment, communications equipment
and software to the size of the total capital stock. The purpose of such a measurement
is to express the importance of ICT in the economy. This also implies that the proposed
ratio could lose explanatory power if the denominator would increase substantially for
reasons not related to growth of the real economy. For that reason we choose to exclude
residential structure from the total capital stock, since that sector might be subject to
speculation. Consequently, our preferred ratio of choice is thus the share of ICT capital
of non–residential fixed assets (labelled ‘ICTNRA’).

One project that have aggregated fixed assets is the aforementioned EU KLEMS pro-
ject, which aims to gather data on growth, capital and employment across European
Union member states from the 1970s (O’Mahony and Timmer, 2009). Fortunately, the
project also covers Australia, Japan and the United States, which implies that we have
access to a data base covering developed countries for a substantial period of time. Our
measurement of ICT as a share of total non–residential fixed assets (ICTNRA) is:

ICTNRA = Computing Equipment + Communications Equipment + Software
F ixed Assets − Residential Structures

For inequality we use several variables. Our main two measurements of the structu-
re of the income distribution are two ratios of gross earnings between two percentile
groups. We include both the 90/50 ratio and the 50/10 ratio. the ratio of the 90th per-
centile to the 50th percentile and the ratio of the 50th percentile to the 10th percentile.
This measurement comes from the ‘Comparative Welfare States in the 21st Century’
(Brady et al., 2014). The 90/50 ratio is supposed to capture the divide between the
highest–earners and the middle class, while the 50/10 ratio is supposed to capture the
divide between the middle class and the working class. Since we believe that both ratios
are important, we also include a combined measure of the ratio of the P90P/P50 ratio
to the P50/P10 ratio. We follow Lupu and Pontusson and call this variable ‘skew’. A
level of skewness above one implies that the relative distance between the capitalists to
the middle class is larger than the distance between the middle class and the working
class.

Moving on, we will also include a set of control variables believed to influence inequality
that consists of trade openness and financial openness. For trade openness, we follow
the literature and use the sum of imports and exports as a share of GDP as a proxy for
trade openness. This is a measure of the de facto trade going on and can thus be seen as
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reflecting trade policy as well. Since we are only using the within–country variation, we
do not need to worry about other factors affecting the propensity to engage in trade with
foreign countries; in other words, we find this measurement as a good proxy for trade
openness. Moreover, this measurement is widely available and probably suffers trivial
measurement errors. We use data on imports, exports and GDP from the OECD data
on national accounts, implying that we have little problems with missing values (OECD,
2015)

Financial openness, is not as easy to capture. One proxy is to use the stock of net
foreign assets as a share of GDP, which thus attempts to measure the role of foreign
holdings for a country. Data on this variable is readily available from the World Bank
(World-Bank, 2015)

We also need to complement our measure of ICT with a measure of the relative supply
of educated labour. In order to do this, we use an estimate of the share of people aged 25
years and above that have achieved a tertiary education. This data comes from (Barro
and Jong-Wha, 2010). The authors do recognise a lack of comprehensive educational da-
ta, but still estimates that they can reconstruct actual levels based on the data available.
We use this measure as a proxy for the share of the population with a higher skill level,
which we also identify with the broad middle class. Since we believe that the capitalist
group also is educated, this variable will measure the size of both the middle class and
the capitalist group. However, since we believe this latter group is relatively small, we
still find this proxy satisfactory.

With regards to organizational power, the ultimate measurement is the policies actu-
ally implemented or the parties in power. However, such variables would not make for
any fruitful analysis since the policies are the dependent variables of interest. Following
Korpi (1989), we are left with measurements of organization, which are relatively scarce.
The only widely available data are on unionization and Social Democratic votes (called
‘Left Vote’ in the data set), which would then be a measure of the organizational power
of the working class. We use data from the OECD and the ‘Comparative Political Data
Set’ (CPDS) to measure this. Unionization is the ratio of wage earners in unions to the
total number of wage earners (OECD, 2015);(Armingeon et al., 2014).

We choose to include policy variables that can be readily quantified in order for our
hypotheses to be testable; using qualitative variables would risk such low levels of varia-
tion that the regressions would be trivial to run. The variables we choose are tax revenues
and social expenditures. These variables have been chosen since they can be considered
good proxies for the redistributive policies discussed in our model, higher taxes and more
social expenditures are usually associated with more redistribution. On account of these
variables stemming from government activities and being highly aggregated, we find it
unlikely that they should be associated with any extensive errors. The data are from the
OECD (OECD, 2015).
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We also choose to include year dummy–variables in order to control for time effects
which are not completely time–invariant, this will allow us to reduce omitted variable
bias stemming from the highly complex nature of the relationships we are analysing.

In the ideal case, we would have wanted to include a variable measuring net migration
rates. However, we were unable to acquire data for a sufficient number of consecutive
years, inducing us to exclude the data, lest risking biased results from extensive cases of
missing data.
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4.3 Descriptive Statistics

In this subsection we present an overview of the data we have collected. In general, the
data in our sample exhibit the same trends as expected from previous research and our
model. A table of cross–correlations between the most important variables is presented
in the Appendix (Table 11).

Our central variable of interest is the share of ICT capital of total non–residential fixed
assets (ICTNRA). A striking conclusion is that ICTNRA increases substantially in all
countries, starting off with less than 5 % in all countries in 1980, and varying around
17 % in 2010. Moreover, the increase accelerates in the mid–1990s, and is followed by a
decrease or slowdown during the late 2000s. The mean level of adoption in 1980 is 1.4
%, 4.6 % in 1995 and 16.6 % in 20105. Another interesting feature of the sample is that
the inequality of ICT adoption increases over time, in 1980, the standard deviation of
ICTNRA is 0.006, whilst it increases to 0.024 in 2010. We interpret this as that ICT
increases in all countries, but that its rate of adoption is unequally allocated between
countries. Such developments is quite expected, the ICT revolution has affected a broad
set of countries, but it usually takes time for new technologies to diffuse around the world.

Looking at the structure of inequality, we need to look at three measurements, the
gross ratios of the 90th percentile to the 50th percentile as well as the 50th percentile to
the 10th percentile, and also the skewness of the distribution, measured as the ratio of
the P90/P50 to the P50/P10 ratios. The P90/P50 ratio increases continuously over the
period 1980-2010, with a mean level of 1.733 in 1980, 1.825 in 1995 and 1.992 in 2010.
The P50/P10 ratio is virtually unchanged between 1980 and 1995, and then increases
somewhat between 1995 and 2010. Not surprising, we also see an continuous increase
in the skewness of the distribution as well, from 1.012 on average in 1980 to 1.129 on
average in 2010. Worth noticing is that the standard deviations of all measures of in-
equality increases over the period, indicating an increasing spread in the distributions
of income. This is in line with the idea that SBTC increases both the relative incomes
of the middle class, and the relative incomes of the capitalists.

Moving on to our variables looking at the organizational power of the working class,
we have both the rate of unionization and the electoral support from Social Democratic
parties. The share of workers with membership in unions decline over the period from
1980–2010 from an average value of 0.474 in 1980 to 0.321 in 2010. The same trend
is visible for the share of Social Democratic votes, declining from 0.278 on average in
1980 to 0.184 on average in 2010. These two declining trends are also in line with the
expectations from our model.

Our proxy measure for the size of the middle class is the share of people over the age

5Only 2 countries have records of ICT adoption in 2010. However, the upwards trend is evident if one
looks at data for 2005. See Table 12 in the Appendix.
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of 25 that has attained a tertiary education. This share increase substantially from an
average value of 0.144 in 1980 to 0.32 in 2010. Such developments are not surprising,
given the substantial increase in the relative supply of skilled labour. We also see an
increased standard deviation between the different countries, implying that the growth
has been unequal.

On the policy side we see increases in government activities until the late 1990s, and
afterwards we see smaller changes. Social expenditures as a share of GDP increases from
an average level of 0.174 in 1980 to 0.217 in 1995, and then increases somewhat to 0.237
on average in 2010. In other words, the large expansion is between 1980 and 1995. Loo-
king instead at government transfers as share of GDP, we see an increase from an average
value of 0.109 in 1980 to 0.124 in 1995, and then a modest increase to 0.129 on average
in 2010.

Table 2: Summary statistics 1980

Variable Obs Mean Std. Dev.

ICTNRA 10 .014 .006
Union 10 .474 .176
Tert Share25 10 .144 .086
P90/P50 Gross 10 1.733 .089
P50/P10 Gross 10 1.713 .09
Gross Skew 10 1.012 .024
SocExpGDP 10 .174 .058
TransferGDP 10 .109 .054
LeftVote 10 .278 .16

Table 2 – The table contains descriptive statistics of selected variables for the year 1980.

Table 3: Summary statistics 1995

Variable Obs Mean Std. Dev.

ICTNRA 10 .046 .013
Union 10 .399 .215
Tert Share25 10 .216 .108
P90/P50 Gross 10 1.825 .127
P50/P10 Gross 10 1.713 .158
Gross Skew 10 1.067 .035
SocExpGDP 10 .217 .055
TransferGDP 10 .124 .059
LeftVote 10 .229 .16

Table 3 – The table contains descriptive statistics of selected variables for the year 1995.
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Table 4: Summary statistics 2010

Variable Obs Mean Std. Dev.

ICTNRA 2 .166 .024
Union 10 .321 .201
Tert Share25 10 .32 .132
P90/P50 Gross 7 1.992 .172
P50/P10 Gross 7 1.766 .165
Gross Skew 7 1.129 .043
SocExpGDP 9 .237 .047
TransferGDP 10 .129 .059
LeftVote 10 .184 .133

Table 4 – The table contains descriptive statistics of selected variables for the year 2010.

4.4 Potential Problems

Here we discuss the problems associated with our data sample.

We discuss the limitation of our measure of ICT adoption in section 4.1, here we com-
ment upon our way of handling the data. The EU KLEMS project is in the transition
of updating the data records between two versions of industry classifications. Data for
the old system ended in 2008, and only some countries have been updated. Our base
case is to use the old system, since those time–series were often longer, only adding the
new series when it yields additional observations. Generally, the difference between the
versions is small, and in order to obtain a larger data set, we chain link the series using
overlapping data.6 We can not observe that the use of this method produces any visible
unexpected changes to the data, however, there is always the possibility that the new
data set is biased.

The data on tertiary education only has reports from every five years. In order to create
a complete data set, we simply assume that the values for the observed years are un-
changed until the next observation period. We do not believe that this has induced any
bias on account of the five–year variations not being substantial.

Our two measures of relative incomes, P90/P50 and P50/P10, are treated in order to
reduce the occurrence of missing values. The CWS presents two series for each measure,
which are partially complementary. Similar to the case for ICTNRA, we merge the two
series when the number of observations differed between them. We do not believe that
the use of this method has produced any visible trend shifts in the data, indicating that

6On account of the two data sets on ICT data being collected under similar circumstances, we follow
conventional ways of linking them by using chain linking, see (OECD, 2004). In order to improve the
accuracy, we follow the recommendations of (Goodwin, 2009) and used the average common value instead
of just the value of the first common period.
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it does not produce any major problems For missing values of only one year, we extra-
polate using a linear time trend, motivated on account of the data only showing small
year–to–year variation.

We have not been able to collect data on net migration that are satisfactory with re-
gards to the amount of observations. Some authors claim that net migration can explain
variations in inequality. However, on account of the disagreement on the effect of net mi-
gration, with many scholars arguing that it does not have any impact, we do not believe
that the exclusion of this variable will induce any problems. It is worth noticing that it
would have been possible to extrapolate using a linear trend, however, we abstain to do
so since we fail to identify any clear patterns, on account of the substantive variations
between the observed values.

5 Method

This section details our empirical approach in testing the hypotheses extracted from the
model described in section 3. The first subsection presents the preliminaries with respect
to what we aim to accomplish with the empirical investigation. The second subsection
presents the estimator we will use with a corresponding discussion of its qualities. In the
final subsection, we critically evaluate our empirical approach as well as discuss other
approaches.

5.1 Preliminaries

The purpose of the empirical part is to subject the logic of the theoretical model pre-
sented earlier to the data in order to test to what extent the theory corresponds to the
facts of the real world. More concretely, the objective is to fulfill the original research
question in this paper, which is worth restating:

Do the beneficiaries of the new economic conditions, induced by skill–biased technolo-
gical change, improve their economic well–being additionally via an increase in political
power?

In order to operationalize the broad research question we construct a model that relates
the race between education and technological adoption to incentives and possibilities for
political organization and the consequent impacts on policy choices. We use the model
to generate three hypotheses, which are the following:

H1 Increased SBTC induces a relatively richer middle class and capitalist group, while
at the same time resulting in a growing middle class.

H2 A rightward shift in the structure of the distribution of income and a growing middle
class weakens the relative power of the working class.
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H3 Less relative power with the working class results in less redistributive policies.

5.1.1 Model Specification Hypothesis 1

The first hypothesis can be decomposed into four classes of regressions. The first class
relates the ratio of gross incomes between the middle class and the working class, proxied
by the P50/P10 ratio, to the level of ICTNRA. Our hypothesis is that the coefficient of
ICTNRA is positive.(

P50
P10)it = β0 + β1ICTNRAit + βXit + ai + εit (1)

The second class relates the ratio of gross incomes between the capitalists and the middle
class, proxied by the P90/P50 ratio, to the level of ICTNRA. The hypothesis is that the
coefficient on ICTNRA is positive on both ratios but that the coefficient is larger on the
P90/P50 ratio. (

P90
P50)it = β0 + β1ICTNRAit + βXit + ai + εit (2)

The third class looks at the relationship between the skewness of the income distribution
and the level of ICTNRA adoption. Our hypothesis is that the coefficient on ICTNRA
is positive.

Skewit = β0 + β1ICTNRAit + βXit + ai + εit (3)

For the above regressions, X is a vector of control variables, i is the index for country
panels and t is a time index. a is a time–invariant factor and ε is a time–variant error
term. The control variables are mostly other factors believed to affect inequality, such
as trade and financial openness, education levels and unionization.

The fourth class analyses the relationship between the size of the middle class, prox-
ied by the share of 25 years and above having finished tertiary education, and ICTNRA.
The hypothesis is that the coefficient on ICTNRA is positive.

Tertiary Educationit = β0 + β1ICTNRAit + βXit + ai + εit (4)

We include control variables which are believed to affect educational attainment, such
as globalization and relative incomes, as proxies for the skill premium.

5.1.2 Model Specification Hypothesis 2

In order to operationalize the second hypothesis, we use two measurements of the power
of the working class, unionization and electoral support for Social Democratic parties.
Our independent variables are the share of the middle class, as proxied by the share
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with tertiary education, and the structure of the income distribution, as proxied by the
P50/P10 ratio. Our hypotheses are that tertiary education is negatively associated with
the rate of unionization, and that the P50/P10 is positively associated with the rate
of unionization, as the incentives for the working class to organize (as mainly done via
trade unions), increases with increased inequality.

Unionit = β0 + β1Tertiary Educationit + βXit + ai + εit (5)

Our second class is a robustness check, where we use the vote share of Social Democratic
parties instead of unionization as proxy for the power of the working class. We have the
same hypotheses as for the case where the rate of unionization is the dependent variable.

LeftV oteit = β0 + β1Tertiary Educationit + βXit + ai + εit (6)

The control variables in these two cases are various measures of relative incomes, and
for the share of votes we also include the rate of unionization. We include inequality
since it is expected to affect the incentives for the working class to organize and act,
while unionization is included since higher levels of unionization ought to imply increased
support for parties promoting the cause of the working class.

5.1.3 Model Specification Hypothesis 3

Moving on, the third hypothesis is evaluated by measuring the impact of our proxies
for political power on different policy measures, social expenditures, tax revenues and
transfers. Our consistent hypotheses are that the coefficients on unionization, the sha-
re with tertiary education and the P50/P10 ratio are positive, negative and negative,
respectively.

TaxGDPit = β0 + β1Unionit + β2Tertiary Educationit + βXit + ai + εit (7)

Here we look at a variety of variables which might plausibly affect the level of tax
revenues. Unionization, education and distributional measures are our proxies for the
joint effect of preferences and power. In order to account for the complexity surrounding
a regression of this sort, we also choose to include a variable for each year to filter out
year–to–year variations.

TaxGDPit = β0 + β1ICTNRAit + βXit + ai + εit (8)

5.2 The Fixed Effects–Estimator

In this subsection, we discuss our choice of estimator to use in the empirical appro-
ach. In the simplest case, we could simply regress the effect of, for instance, SBTC on
the structure of inequality, with appropriate control variables. However, there are likely
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factors affecting the countries across time that we cannot control for. Many of these are
might be time–invariant, or, at least time–invariant across the 30 years we are analysing.
One important set of factors we believe to be invariant are cultural factors, both regards
to values at large, such as religious values, but also what concerns the political climate
in particular. These factors likely cannot be accounted for on account of them being
subjective and hard to quantify. Failure to account for this likely results in a substantial
problem with omitted variable bias.

One relatively straightforward way to account for this issue is to use the Fixed Effects–
estimator (FE). The logic of FE is to remove all time–invariant factors by estimating
only using the deviation from the average values for each panel. In our case, FE esti-
mates the average effect of an independent variable deviating from the average variable
for that country on the deviation from the average for the dependent variable for that
country. Since the average value of any time–invariant factor is the same across all years,
the deviation from the average will always be zero. Consequently, the impact of any such
variable is eliminated from the regression, and consequently cannot induce any omitted
variable bias.

The central assumption needed for FE to yield unbiased estimates is the assumption
of strict exogeneity, namely that the error term (i.e., the part of the error term va-
rying over time) is independent of the independent variables for all values across time,
E[xit, uit] = 0. We will further discuss the nature of our regressions in the results section,
still, the way we gather, it is not unreasonable to assume that our estimated coefficients
will be unbiased.

Our usage of FE might induce two problematic situations. The first one is that the
total variation is reduced. Since FE only compares values against the average value wit-
hin countries, we will only estimate using the variation within countries, i.e., we lose
the variation between countries. This does not risk any biases, however, it might weaken
our opportunities in receiving statistically significant results. Nonetheless, since we do
believe that time–invariant factors are at hand, there is little else to do but accept the
reduced variation, or risk biased estimates. The other problem comes from possible cor-
relations across the time–invariant factors. In order for FE to yield unbiased estimates,
we need the factors that are constant across time to be uncorrelated across countries.
Since cultural and religious factors are shaped by historical and accidental factors it is
not unreasonable to assume that these are uncorrelated across countries. Political cul-
ture is also likely to be national since they are affected by historical political activities.
However, Protestant countries having developed extensive welfare states, such as Norway
and Finland, might have similar political and cultural experiences affecting people today.
Even if this is the case, Norway and Finland have different political histories, which then
results in them having different political cultures. Tom sum up, the actual correlation
between time–invariant factors is unclear, but we do believe that the assumption of zero
correlation is not unreasonable.
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5.3 Critical Discussion

Here we present some of the main problems facing our empirical approach, namely the
difficulties associated with finding causality, unbiased estimates and dealing with hete-
roskedasticity and cluster.

Our topic is complex and the relationships we pose to analyse are not always clear–
cut on the theoretical side, e.g. more people having higher education might be both a
precondition for the adoption of ICT as well as a consequence as more ICT increases
the incentives to achieve higher education. This complexity makes it more difficult in
disentangling causal relationships using simple econometrical models. Consequently we
have to be careful in not drawing too strong conclusions from the regressions results
about actual relationships. Still, we do believe that finding relationships in line with
those hypothesized by our model is a first step in finding the mechanisms actually at
work.

Another central problem is the case of unbiasedness: even though we include relevant
and plausible control variables, it it highly unlikely that we control for everything that
could be controlled for, indeed, some variables might not even be possible to control for
at present. The usage of proxy variables further complicates this if they are not perfect
proxies for the variable, we might have inconsistent estimates. Nevertheless, our way to
handle these problems is to remain cautious in our interpretations and include robust-
ness checks in order to further shed light on the plausibility of our results.

Finally, we comment upon the potential problem of heteroskedasticity and clusters. On
account of our data set only having 10 panels7 (i.e. countries) we might induce bias by
using clustered or heteroskedasticity–robust standard errors. This choice does heighten
the uncertainty required when interpreting the results. However, we still find this appro-
ach sufficient for our current purpose.

6 Results

In this section we present our empirical results, starting with the relationship between
inequality and various macroeconomic trends, then the relationship between inequality
and various policy outcomes, and, ultimately, the relationship between SBTC and our
policy outcomes of interest.

7The general rule-of -thumb when using clustered standard errors of panels ≈ 50 is far from satisfied.
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6.1 Skill–Biased Technological Change, Structure of the Distribution
of Income and the Growth of the Middle Class

Our first set of regressions analyse the relationships between SBTC and the structure
of the income distribution as well as SBTC and the size of the middle class. Looking
at Table 5 we can generally reject the hypotheses that ICTNRA has no impact on the
income ratios; ICTNRA is positively associated with both the P50/P10 ratio and the
P90/P50 ratio and significantly so at the 1 % level, and positively associated with the
skew, yet only significant at the 10 % level. The estimates are also consistently higher
for the P90/P50 ratio than for the P50/P10 ratio.

Moving on to economic significance, ICTNRA appears to have a non–trivial effect as
well. Looking at the first regression, an increase in ICTNRA by one percentage point is
associated with an increase in the P50/P10 ratio of 0.00251. Noticing that the average
increase in ICTNRA is roughly 15 percentage point, this leads us to conclude that the
change in ICTNRA is an important determinant of the variation in the P50/P10 ratio.
Since the effect on the P50/P10 ratio is estimated to be smaller than on the P90/P50
ratio, the variable ICTNRA is even more economically significant in explaining the va-
riation in the upper half of the income distribution. Looking at the final regression, we
see that a one percentage point increase in ICTNRA is also relevant when discussing the
skew.

Looking at the other explanatory variables, we see that trade openness, as proxied by
imports and exports over GDP, appears to be an important explanatory variable in most
model specifications. Its point estimates are negative for the P50/P10 ratio but positive
for the P90/P50 ratio. Still, the coefficients are consistently smaller than the coeffici-
ent on ICTNRA, indicating that trade is a less important factor in explaining variation
in the income ratios. It is also worth noticing that the lagged income ratios are both
statistically and economic significant, however, this is hardly surprising, given the high
correlation in year–to–year measures of the relative incomes.

Given the substantial theoretical support for the relationship between the relative in-
comes and ICT adoption, the fundamental logic of SBTC, we are likely to have a causal
relationship between these variables. Rather, it is the size of the effect that is more in-
teresting to analyse. Our robustness checks show some variation in the coefficients on
ICTNRA, indicating that the we have not captured the exact effect. The effect still se-
ems to be positive and economically significant.

With regards to the size of the middle class, as proxied by the share of people 25 years
and above having received tertiary education, we can also reject the null hypothesis that
higher adoption of ICT does not increase the size of the middle class (see Table 6). A
one percentage point increase in ICTNRA is associated with an increase in the share
of 25+ having finished higher education by 0.5 percentage points. This result is both
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statistically significant at the 1 % level across our model specifications and moderately
consistent across the models. This point estimate is also economically relevant, since the
standard deviation of tertiary education across the year varies from to 0.086 to 0.132.
In addition, the coefficient estimates on trade and net foreign assets are statistically and
economically significant across all specifications, even though the estimates are smaller
than the coefficient on ICTNRA.

It is unlikely that we have found causal estimates from ICT to a growing middle class,
even though there are sound theoretical reasons. The possibility for reverse causality
is glaring: more educated people open up new possibilities for companies to adopt new
technologies, since they need people to handle and use them. Moreover, globalization
also leads to more educated people being able to move around in the world, inducing the
partial correlations between trade, net foreign assets and education. We do have robust
estimates on ICTNRA between the model specifications, which increases the likelihood
of us having unbiased estimates. In essence, we do have a situation of a widespread
increase in educational attainment, however, it is far too soon to draw any conclusions
on the directions of causality.
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Table 5: Fixed Effects–Regression on the Determinants of Relative Incomes

Table 5 – The table contains regression results using the FE estimator, estimating the relationship

between different measures of relative incomes, ICT adoption and control variables.
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Table 6: Fixed Effects–Regression on the Determinants of the Share of Tertiary Educa-
tion

Table 6 – The table contains regression results using the FE estimator, estimating the relationship

between the share of 25+ having finished tertiary education, ICT adoption and control variables.
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6.2 Inequality, Size and Power

Moving to the relationship between changes in the income distribution and the size of
the middle class and the rate of unionization, the regression results are shown in Tab-
le 7. The estimations consistently allow us to reject the null hypothesis that a higher
level of education is not associated with lower level of unionization. The point estima-
tes are statistically significant at the 1 % level and this result is robust across model
specifications. What are not robust, however, are the estimates themselves. Apart from
the negative sign, the estimates vary from -0.187 to -0.635. Nevertheless, the results are
economically significant, taken at large. However, we fail to reject our null hypothesis
that the P50/P10 ratio increases unionization. Changes in the lower part of the income
distribution give us no consistent point estimates, while changes in the upper half of the
distribution are both statistically significant and economically significant. The coefficient
on the employment ratio is significant at the 1 % level and robustly negative.

The relationship between union density and the share of educated people is not unlikely
to be causal, in that the growing middle class is less interested in organizing themselves
in trade unions. However, it is quite unlikely that we have any unbiased estimates of the
effect of education on unionization. With regards to changes in inequality, the case with
the upper half of the income distribution might be a case of reverse causality, since lower
union density might weaken the possibilities for the low–educated workers to increase
their share of national income. One plausible reason is that increased employment is
associated with increased relative supply of educated labour, and this group generally
has weaker incentives to organize in trade unions.

Another way to measure the power of the working class is the share of votes received
by Social Democratic parties. An inherent problem with using this proxy variable is,
as mentioned earlier, that some countries do not have any influential Social Democra-
tic parties, e.g. the US. Since we still expect, e.g. the US, to be subject to the same
effects of SBTC and organization as other countries, but cannot measure the outcome
of these changes, our results are likely to be biased in some direction, since the ex-
istence of a Social Democratic parties is not likely to be random. Looking at Table 8, we
see a consistent association between higher union density and Social Democratic votes,
allowing us to reject this hypothesis at the 1 % level. This result is in line with our model.

What is more interesting is the inconsistent results with regards to educational at-
tainment, both regards to significance and sign. Controlling for country–fixed factors,
educational levels are negatively associated with Social Democratic votes, and impor-
tantly so: a one percentage point increase in the share of those 25 years and older having
finished tertiary education is associated with a reduction in Social Democratic electoral
support by 0.274 percentage points. One reason for the inconsistency of the estimates
for education might be that union density and educational attainment are highly corre-
lated, implying that the partial effect of education that is not picked up by lower levels
of unionization is trivial.
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Table 7: Fixed Effects–Regression on the Determinants of Unionization

Table 7 – The table contains regression results using the FE estimator, estimating the relationship

between unionization, the share of tertiary education and control variables.

Looking at the income ratios, we see that a increase in P50/P10 ratio is associated
with a higher vote share, and is significant at the 1 % level. This seems intuitively re-
asonable: for a given level of unionization and share of educated people, an increased
distance between the middle class and the voting class ought to increase incentives for
the working class to vote for Social Democratic parties. We can also see that the skew
measure is negative and statistically significant and economically significant. Such an
estimate is surprising given that increased skew ought to be associated with increased
demands for redistribution. One possible explanation might be that voting outcomes are
affected by the political mechanism we describe in the model, implying that the coef-
ficient on the skew also capture the impact of lobbying from the capitalists. We could
also have an instance of reversed causality, where an increase in Social Democratic votes
results in policies redistributing from the richest to those with lower incomes.

6.3 Power and Policy Outcomes

Our final sets of regressions look at the relationship between power and policy outcomes.
The first policy we look at is the share of tax revenues of GDP, this measure is commonly
used since higher taxes facilitate social spending and other transfers. We do robustness
checks by looking at social expenditures.
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Table 8: Fixed Effects–Regression on the Determinants of Social Democratic Votes

Table 8 – The table contains regression results using the FE estimator, estimating the relationship

between Social Democratic electoral support, unionization, the share of tertiary education and control variables.

Beginning with tax revenues (Table 9), we can reject the hypotheses that unioniza-
tion or the share having higher education are insignificant; both coefficients are of the
expected sign and the estimates are consistent and significant when we use various mo-
del specifications. An increase in union density by one percentage point is associated
with an increase in tax revenues of about 0.10–0.15 percentage point, which is definitely
economically significant. Tertiary education, a proxy for the size of the middle class, is
negatively associated with tax revenues, and the estimates vary from -0.21 to -0.29, also
an economically interesting estimate. It is also worth noticing the estimated coefficients
on employment ratio. The estimated coefficient for employment is significant and consi-
stently around -0.26. This result is expected, on account of a higher share of employment
requiring fewer in need of social benefits, funded through taxes. Looking at the different
measures of inequality leads us to conclude that the P50/P10 ratio is negatively associ-
ated with Tax GDP. However, this does not necessarily imply any causality between the
two.

The case of causality is more complex in this class of regressions. While the chain from
employment to policy is quite clear, the logic with regards to the other variables is not
as straightforward. It is unlikely that we have a case of reversed causality, tax revenues
have generally little to do with incentives to enter trade unions, for instance. There might
be some issues concerning the dependency ratio, employment ratio and GDP growth,
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however, these are not central for our discussion. With regards to union density, hig-
her education and inequality, the main problem is the interdependencies between the
independent variables, which makes it more difficult for us to disentangle the unbiased
correlations. Still, it is not implausible to argue that the direction of causality goes to-
wards tax revenues.

In order to check the robustness of these results, we redo the same regressions, but
change our dependent variables to social expenditures as share of GDP (see Table 13)
or use the Gini–coefficient after taxes as a control variable (see Table 15). Our previous
results are quite robust, both unionization and tertiary education have the same coeffi-
cients as found previously. While the estimates for tertiary education are significant and
consistent across the model specifications, the estimates of unionization become smaller
and less significant as we add more control variables.

Table 9: Fixed Effects–Regression on the Determinants of Tax Revenues

Table 9 – The table contains regression results using the FE estimator, estimating the relationship

between tax revenues, unionization, the share of tertiary education and control variables.

Ultimately, in our attempt to capture the whole chain of events – from SBTC to policy
outcomes – it appears that ICTNRA is significantly associated with less tax revenues,
and the estimated impact varies from -0.13 to -0.22, indicating that the results are so-
mewhat robust (Table 10). These are the results expected from the literature and our
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model: given the developments witnessed, increased adoption of ICT technologies ought
to reduce the level of tax revenues as preferences and power relations change. However,
on account of the chain being sufficiently long, it is difficult to evaluate if the regressions
show causal effects.

With regards to the other variables, neither our measurements of trade openness or
financial openness are consistent across the model specifications. The employment and
dependency ratios are instead consistently significant and negative across the models.
However, it is unlikely that we have a clear causal direction, perhaps higher taxes reduce
the incentives for people to enter the labour force, reducing the employment ratio.

In order to check the robustness of our results, we redo the regressions using social
expenditures as the dependent variable (see Table 14) or using the Gini–coefficient after
taxes as a control variable (see Table 15). ICTNRA remains negative and highly statisti-
cally significant, indicating that our previous results are not simply an artifact of the
chosen policy instrument. The caution about causality remains, however.

Table 10: Fixed Effects–Regression of Tax Revenues on ICT Adoption

Table 10 – The table contains regression results using the FE estimator, estimating the relationship

between tax revenues, ICT adoption and control variables.
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6.4 Summary of Results

In general, the results from the regression indicate that there are several associations
that are in line with those predicted by the heuristic model. Increased adoption of ICT
capital is associated with shifts in the income distribution, such that the relative distance
between the middle class and the working class and the capitalists and the middle class
increase. Moreover, there is a positive relationship between ICT adoption and the share
of people having a higher education, our proxy for the size of the middle class. Moreover,
there is a negative partial correlation between the share of educated and union density,
while income ratios have little explanatory value. Variations in our other proxy for the
power of the working class, the share of Social Democratic votes, can be explained by
union density, and the association is positive, but no other variables show robust results.
With regards to policy, both unionization and the education share are significant and
robust in explaining variations in tax revenues and social expenditures. The same holds
for the P50/P10 ratio, as well as for the employment and dependency ratios. Finally,
a higher level of ICT adoption is associated with lower tax revenues and less social
expenditures.

7 Discussion

In this section, we discuss our results, the first subsection presents our interpretation
of the empirical results, the second subsection contains a discussion of our major weak-
nesses, and in the final subsection we reflect upon how our model can be used in the
future.

7.1 Findings

The general conclusion from the empirical section is that there are interesting associa-
tions between the variables under scrutiny. Increased adoption of ICT does appear to
have an impact on the structure of the income distribution, that is, skill–biased techno-
logical change can be observed in the data. Other factors seems to be important as well,
most prominently trade, as a proxy for globalization. These results are in line with pre-
vious research and support the mainstream view of the impact of trade and technology
on inequality.

Our second claim regarding ICT is that it would increase incentives to achieve hig-
her education, which we took as a proxy for the size of the middle class. Our results
show a robust correlation between ICT and education, however, we cannot rule out the
possibility of reversed causality. Nevertheless, the idea that ICT adoption via increased
relative demand for skilled labour also incentivizes increased relative supply seems plau-
sible at least as a partial explanation.
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We proceed to look at the relationship between changes in inequality and the growing
middle class on the organizational power of the working class. The association between
an increasingly educated population and reduced union density is robust across various
specifications, even though the variations are sufficiently large so that we cannot rule
out biased estimates. Still, the causal chain is more likely to run from education to uni-
onization than the other way. The idea that a relatively larger middle class chooses to
not organize themselves in trade unions appear to be supported by our results. What
is more interesting is the results from our inequality measures and unionization. An
increased P50/P10 ratio, our proxy for the distance between the middle class and the
working class, does not appear to increase incentives for the working class to organize.
We believe that there are two plausible explanations for this result, either the incen-
tives for organization are not very sensitive to increased inequality versus the middle
class, or our proxy variable is only weakly correlated with the actual ratio of middle
class to working class income. Also surprising is that increases in the P90/P50 ratio and
the skew have a negative partial correlation with union density. As mentioned earlier,
we believe that it is not unlikely that we have picked up reversed causality, such that
higher levels of unionization are associated with a weaker capitalist group. In the light
of our model, a shift in the skewness imply an increase in both income and power of
the capitalists, facilitating less union–friendly policies. Looking instead at the electoral
support for Social Democratic parties, the result that higher unionization is positively
associated with more votes is not surprising at all, given that many theories already po-
sit both trade unions and Social Democratic parties as instruments for the working class.

Looking at the impact of these supposed power changes on policy outcomes, our re-
sults are quite robust in that unionization increases redistributive activity, proxied by
tax revenues and social expenditures, and that a growing middle class is associated with
less such policies. This is our best answer to why the ‘Robin Hood paradox’ is not ac-
tually a paradox at all: changes in the distribution of income need not translate into
on–for–one changes in the political sphere, due to to the intervention of the political
apparatus. We have presented a first draft of how these political mechanisms work, ho-
wever, we will not attempt to draw conclusions regarding causality, but given the broad
theoretical and empirical support for the direction of causality, we would not be surprised
if future studies can find a more clear causal link from organization to political power
and policy. Increased inequality between the middle class and working class is associated
with less redistribution. Changes in the income distribution might in itself have a causal
impact, however, we caution the reader to draw such conclusions. Instead, we posit that
the relationship between incentives for organization and opportunities to do so are more
complex than these few regressions can disentangle.

Finally, looking at the effect of increased ICT adoption on policy outcomes, we see
a robust relationship between ICT and tax levels and social expenditures, even when
including various control variables. Our proposition is that the effects of SBTC are two-
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fold: it changes both the distribution of income within society while also changing the
relative sizes of these groups. In turn, this overturns the established distribution of po-
wer in favour of the beneficiaries of SBTC, which then results in changes in the policies
conducted. We believe that our results provide a good start in the search for a causal
explanation.

To return to our research question, there is a robust empirical case that policies have
changed against the working class and instead towards the high–end earners, which are
the beneficiaries of the new economic climate induced by SBTC. Even though the data
do appear to give some support for the mechanisms we have proposed, it is far too soon
to draw any conclusions with regards to the actual mechanisms at work. Nevertheless,
it appears plausible that skill–biased technological change affect the income distribution
and that changes in the income distribution have an impact on policy preferences and
political organization and that this in turn affects the policies ultimately conducted. The
interrelationships between these mechanisms would benefit from a deeper analysis and
more empirical and theoretical work.

7.2 Improving the Framework

The purpose of this subsection is to expand upon the discussions about the limitations
of this paper. We have already discussed the major assumptions as well as data limita-
tions and the problems associated with our empirical model. Here we focus on ways to
improve the approach for future research.

First of all, we only look at classic measures related to redistribution, namely tax re-
venues and social expenditures. We believe that it would be fruitful to conduct analysis
of SBTC on other policies, on account of the apparent importance of the adoption of new
technologies in society. There are several policies that might be of interest. Trade barri-
ers might be affected on account of technological change intertwining with demands for
more trade openness from those with high skill levels. Labour market regulations might
be of interest, as changes in the political power of the working might result in changed
labour laws as well. Property rights might be relevant, if more skilled labour increase the
rate of innovational activity then we might see increasing the demand for strengthened
protection of property rights. These were just some examples, and we believe that this
list of interesting policies could be extended.

One of the problems is the lack of data with regards to preferences and lobbying. Con-
ducting surveys in order to acquire a deeper understanding of people’s actual opinions
about various issues in a way that is transferable across time and space would improve
the outlook for further research since then one of the crucial steps in our model – for-
mation of preferences – could be put under empirical testing. With regards to lobbying,
we instead need a general framework to analyse organized activities across countries,
or perhaps simply accept that such activities will always be so clandestine as to escape
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recording processes.

Theoretically, we need both a more sophisticated theory on why people adopt the po-
litical view they have and how groups interact with the state. For instance, by inclu-
ding forward–looking voters, we could model a situation where low–income and middle–
income earners would be in favour of less redistribution (Benabou and Ok, 1998). This
dynamic would lead to a possible scenario where the rapid increase in the relative in-
comes of the middle class versus the working class, induced by the rapid adoption of new
technologies, would induce the middle class, but not the working class, to be in favour
of less redistribution. Such a development would, for example, mean that we could re-
lax the assumption of lobbyists distorting the preferences among both individuals and
politicians, but still obtain the same results. This would also lead to less measurement
problems caused by the problematic nature of collecting lobbying data.

It is the connection between preferences, organization and policy outcomes that is the
hardest relationship to quantify and put to empirical scrutiny. While our model posits
a qualitative relationship between the organizational power of groups and their politi-
cal influence, where increased power is reflected in public policy, we are affected by the
difficulties associated with quantification of the effects. We need both more theory and
data in order to learn more. Firstly, we need more theory on the relationship between
governmental institutions and how they respond to the activities of various groups in
society, and also how these responses differ when the groups range from trade unions
to industry lobby groups. Secondly, in order to actually put the mechanism we propose
under testing, we would need data and a quantitative assessment with regards to the
effect of income inequality on preferences and of preferences on organizational activities
and policy outcomes. In the absence of these two factors, we are left with having to test
more or less plausible models and rejecting those models which have no support at all.
Our model does survive this basic testing, which, however, only gives us a hint of where
to go next.

7.3 Lessons for the Future

This paper looks at major macroeconomic changes witnessed in the Western world sin-
ce the 1970s, originating from extreme technological innovation that has overturned
the way we think of communication and interaction. Our purpose is to understand the
consequences of these changes, explaining how changed patterns of hiring affects the
distribution of income and political power. However, times are changing, and as the 21st
century marches on, we are entering a world of widespread automatization, robotics and
instant information–sharing. We are yet to find out who will be the beneficiaries of these
new changes, and how this will be reflected in the structure of welfare states. Can we
learn anything from the framework proposed in this paper? It will most likely need to
be updated and fine–tuned, but the central idea that technological change that leads to
sufficiently large impact on relative incomes and relative sizes of societal groups induces
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new political conflicts, will likely remain.

Let us ponder a scenario where robots start to replace jobs previously done by the
educated middle class, thus increasing relative demand for jobs at the low and the high
ends of the spectrum. In our model, this would lead to a broadening of the working class
at the expense of the middle class, a reduction of the skill premium and a capitalist
group seeing their incomes skyrocketing. This would imply an intensified distributional
conflict where the numerality of the working class will be challenged by the concent-
ration of resources at the upper tail of the income distribution. However, this is but a
simple thought experiment, far beyond what any data today give us. If this paper shows
something, it is that history is shaped by the actions of humans, and is not set in stone.
Which road lies ahead of us is in the making at this very moment.

8 Conclusion

The purpose of this paper is to analyse the relationship between skill–biased technologi-
cal change, changes in the structure of the income distribution, the political organization
of groups and the formation of policies.

We create a heuristic model, combining theories presented by authors on different to-
pics. The first step discusses the race between technology and education in determining
the distribution of income in society. Then we move on and describe the formation of
preferences based upon the structure of inequality. Finally we analyse the incentives and
opportunities for different groups to organize politically. We then test the conclusions
from this model on a data set on 10 OECD countries for the years 1980–2010. The main
results are as follows:

• There is substantial empirical support for the idea that technological change is a
major driver in the explanation of income inequality within countries. The results
appear to be robust to various specifications.

• The data support that a growing middle class is associated with a lower rate of
unionization. This indicates that a more powerful middle class reduces the power
of the working class.

• Changes in the rate of unionization and the share of educated people are important
explanatory variables with regards to policy outcomes. Never–mind the complex
relationships, it does not appear unlikely that the organization of interest groups
have an impact on the policies conducted

• Our model predicts and the data reveal that more unequal societies should redistri-
bute less. This result stands in stark contrast to the predictions of more simplistic
frameworks, such as the Downs–Meltzer–Richards model and the Lupu–Pontusson
approach. We reach these results by focusing on the impact of organized interests.
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Even though the data indicate the relationships that we have identified, both theoretical
and empirical problems make us abstain from drawing too strong conclusions from the
empirical results. We do, however, find these results interesting and believe that more
research on this topic will be fruitful.
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9 Appendix

Table 11: Cross-Correlation Table for Important Variables

Variables P50/P10 ICT Trade Union TertShare P90/P50 Skew

P50/P10 1.000
ICT 0.320 1.000
Trade -0.377 0.304 1.000
Union -0.394 -0.298 0.202 1.000
TertShare 0.605 0.520 -0.154 -0.432 1.000
P90/P50 0.780 0.655 -0.172 -0.510 0.801 1.000
Skew -0.246 0.519 0.294 -0.204 0.346 0.408 1.000

Table 11 – The table shows correlations among the most important variables.

Measures of inequality are before taxes and transfers.

Table 12: Summary statistics 2005

Variable Obs Mean Std. Dev.

ICTNRA 9 .143 .053
Union 10 .338 .205
Tert Share 25 10 .286 .125
P90/P50 Gross 10 1.908 .148
P50/P10 Gross 10 1.734 .138
Gross Skew 10 1.1 .013
SocExpGDP 9 .211 .045
TransferGDP 10 .114 .054
LeftVote 10 .205 .15

Table 12 – The table contains descriptive statistics of selected variables for the year 2005.
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Table 13: Fixed Effects–Regression of Social Expenditures

Table 13 – The table contains regression results using the FE estimator, estimating the relationship

between social expenditures, unionization, the share of tertiary education and control variables.
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Table 14: Fixed Effects–Regression of Social Expenditures on ICT Adoption

Table 14 – The table contains regression results using the FE estimator, estimating the relationship

between social expenditures, ICT adoption and control variables.
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Table 15: Fixed Effects–Regression of Policy Outcomes Using the Gini–Coefficient

Table 15 – The table contains regression results using the FE estimator, estimating the relationship

between tax revenues and ICT adoption or unionization and education as main control variables, or

social expenditures and ICT adoption or unionization and education as main control variables.
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