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Abstract
This paper investigates in what way employment for low-skilled workers is connected to the
wage dispersion in a country by comparing Sweden to six European countries. Previous
research on this topic used cross-section analysis, but this essay takes another approach by
comparing the changes in the wage dispersion and employment and by breaking down the
change in the wage dispersion into parts and studying the change in the wage for different
percentiles. The paper finds that wages in Sweden have not converged, which likely
contributed to the increase in the employment gap between people with high and low skills.
Two countries with different development were Germany and Norway. In line with recent
research, in Germany, wage inequality increased and the employment gap between people
with high and low skills decreased. In comparison, the case of Norway has not received much
attention among researchers. Wages converged more in Norway than in Germany, yet
employment increased more in Germany. The paper suggests a potential explanation: wages
for the bottom percentiles of the earnings distribution fell in Germany, which it did not in
Norway.
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1. Introduction
The labor market in Europe is on a positive trend: since 2003, the employment rate in the
European Union has risen from 68.8% to 71.4% (Eurostat, 2016). However, one group has
lagged behind; during the same period, the employment rate for people with less than upper
secondary school education fell from 55.5% to 52.6%. In Sweden, employment fell from
67.9% to 63.6% for the same group.
The European Union has a large inflow of immigrants, mostly from Syria and many of
whom are low educated. In Sweden, newly arrived immigrants have on average lower
education levels than pervious immigrants (Calmfors et al., 2016). Moreover, immigrants
arriving in Sweden have on average lower education levels than native Swedes; SCB (2016b)
reports that in 2015, in the group of foreign-born citizens (aged 25-64 years) 20% belonged to
the lowest educated group (compulsory education) while the same numbers for people born in
Sweden were 10%.
People with low skills has increased in Sweden not only because of immigration but also
because of increasingly poor education results in the Swedish school system (Calmfors et al.,
2016). According to the Programme for International Student Assessment (PISA) results,
Swedish pupils had the greatest reduction in all tested subjects (mathematics, reading and
science) among all OECD-countries during the 2000s. According to the International Adult
Literacy Survey (IALS) and Program for the International Assessment of Adult Competencies
(PIAAC) tests, this trend in decreasing skills is also apparent among the adult population in
Sweden (Calmfors et al., 2016).
The problem for people with low skills is not only that an increased supply of people with
low-skills imply increased competition for low-skilled jobs. There have also been seen
demand shifts in the economy, and researchers have proposed different explanations to why
the demand for low-skilled labor have decreased, such as skill-biased technological change
(Weiss & Garloff, 2011) and globalization (Krugman, 1994).
In the simple neo-classic framework, shifts in demand and supply will affect the
employment level and can create unemployment if wages are not able to adapt (Borjas, 2015).
In particular, a decrease in demand or increase in supply would most affect employment
among low-skilled workers with low marginal productivity. Thus, because of the shifts in
demand and supply, low-skilled workers may be fired, or the unemployed may be unable to
find jobs. Consequently, workers may be unable to enter the labor market and build work
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experience to increase their productivity. The outcome will be exclusion of a certain group of
people from the labor market, as the employment numbers seem to already suggest.
If the labor market is blocked or limited for certain groups it could lead to a segregated
society. Participating in the labor force is even more important for immigrants than for natives
as work experience is a key factor for overall integration (Lemaître, 2007).
The purpose of this paper is to analyze how the wage dispersion in a country is connected
to the outcome on the labor market for people with low skills by comparing the case of
Sweden to those of the Nordic countries, France, the UK and Germany.
The paper studies how changes in wages affect employment. According to some models,
employment increases when a low wage increase and employment decreases when the wage
is high and increase. Consequently, changes in the wage levels might result in different
outcomes in different countries. However, the minimum wages in Europe are generally high,
and especially in the Nordic countries and particularly in comparison to the US where most
studies on the effects of minimum wages have been conducted.1 Thus one can assume that the
wage level in most European countries is on a level that is "high enough", and that an increase
in the minimum wage would have adverse effects on employment.
This paper does not compare minimum wages, for the simple reason that minimum wages
in Sweden are determined case-by-case through collective bargaining agreements, with no
one national minimum wage. Instead, this paper analyzes the wage dispersion, which is
closely connected to the minimum wage, and how changes in wage dispersion affect the
employment rate for people with low skills.
Many empirical studies have investigated the link between minimum wages and
employment for people with low skills. However, fewer studies have investigated the effects
that minimum wages set by collectively bargaining agreement have on employment for lowskilled workers, and, even fewer studies examine the connection between wage dispersion and
employment. The latter studies usually use a cross-section analysis (for example, Mourre,
2005), which has shown mixed results. The study in this essay goes beyond considering the
levels of employment and wage dispersion and studies changes in the wage dispersion and
employment, and also examines how these changes took place by studying the wage changes
for different percentiles.
Sweden is an interesting case study because the country has seen a big supply shift in
people with low skills, probably among the highest in the European Union. The shift is a result
1

According to Skedinger (2008), the minimum wage bite (minimum wage/median wage) in 2006 were highest
in Norway (63-73%) and Sweden (61-71%), followed by France (61%), Finland (56-57%) and the UK (45%).
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of a large inflow of immigrants to the country and a decreasing skill level seen among the
population.2 Furthermore, the wage dispersion in Sweden is relatively compressed, and the
wage structure is rigid (Calmfors et al., 2016), a potential drawback if the labor market gets hit
by a shock.
The study also compares Sweden to Germany, which has also seen a relatively large inflow
of immigrants. In Germany, however, the outcome on the labor market for immigrants has
been better than in Sweden (Burkert & Haas, 2014). The paper also compares Sweden to
Denmark, Finland and Norway – countries that have also seen a large inflow of immigrants.
These countries also have similar wage structure as Sweden; for example they have high
minimum wages set by collective bargaining agreements. The paper also examines the case of
the UK because the UK labor market has many similarities to the US labor market (Forbes,
2016). Finally, the paper studies the case of France. France had a large inflow of immigrants
in 2014 and according to Simon and Steichen (2014) this group has a hard time to find a job.
The paper is structured as follows: section 2 conducts a literature review of recent research
in the area and reviews the chosen theory. Section 3 gives a brief summary of the labor
market developments and structures in the seven countries. Section 4 presents and explains
the theory chosen. Section 5 explains the methodological approach. Section 6 presents the
data and the different measures used. Section 7 analyzes the results, and finally section 8
summarizes and concludes.
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Sweden had the highest numbers of positive first-instance decisions on asylum claims per capita in the
European Union in 2014 (Eurostat, 2016). Finland and Denmark were found among top 10, and France had the
11th highest number of positive first-instance decisions in the European Union. Norway is not included in the
statics since the country is not a member of the European Union, but according to Östby (2016), Norway is
experiencing a record number of asylum seekers and refugees.
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2. Literature review
This section reviews the literature in the field. Most of this section discusses studies on how
minimum wages affect employment because few studies examine the connection between
employment and wage dispersion. The section also introduces the theories used in this paper.

2.1 Minimum wages
The effect of minimum wages on employment is a frequently research topic in economics,
unsurprisingly as the research addresses questions relevant to policy makers such as, “Can
wages increase for those at the bottom of the wage distribution without any adverse effect on
employment?”
The wage dispersion in a country is closely connected to the minimum wage because if the
minimum wage increases, the workers receiving a wage lower than the new minimum wage
will either have a pay rise or be fired. Thus, an increase in the minimum wage may compress
the wage distribution in the country. Machin and Manning (1994) showed that the decline in
the minimum wage relative to the average wage in the 1980s in the UK significantly
contributed to widening the wage dispersion in the country, while a more recent study by
Weiss and Garloff (2011) came to a similar conclusion.
When studying the effects of an increased minimum wage on employment, the neoclassical model often serves as a good starting point. If the minimum wage is set higher than
the market wage employment will be lower than if the market were in equilibrium (Borjas,
2015). The model can also be used to analyze how rigid wages affect employment when the
market is hit by a shock. If wages are not able to adapt to these shocks, a possible outcome is
that the employment level will be lower than its level in equilibrium.3 Nevertheless, other
economic models predict that a minimum wage can increase employment when the market is
characterized by monopsony (Borjas, 2015).
Many studies have tried to find how an increased minimum wage affect employment but
empirical research has not given a clear answer. In 1982, Brown et al. summarized much of
the earlier research in the area. According to the researchers, time series studies conducted
before 1982 typically found that a 1% increase in the minimum wage reduced young people’s
employment by 0.1-0.3%.
Many studies have followed since then. In one of the best-known studies in the field, Card
and Kruger (1994) found that raising the minimum wage did not affect employment in fast3

Shortly described, the adjustment process takes place by a reduction in employment, unemployment rise,
instead of that the wage adapts to the shock.
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food restaurants in New Jersey. However, Neumark and Wascher (2000) argue that the
increase of the minimum wage in New Jersey had adverse employment effects. These
contradictory results clearly show the complexity of this topic.
A problem with the research in this area is that the effects of a minimum wage increase
often are analyzed in the short-run. Since capital is generally assumed to be fixed in the shortrun, the short-run effects may hide or not show the total effects in the long-run. Baker et al.
(1999) addressed this problem by including specifications with lags and studied the
employment effects of increasing the minimum wage in Canada. The results showed a
significant long-run wage elasticity of approximately -0.25 and found that the elasticity was
smaller in the short-run. However, Sorkin (2015) argues that it is not possible to uncover if
there are differences between the short-run and long-run employment elasticities.
The problem with analyzing the short-run and long-run effects is not only the shift from
low-skilled workers to capital (or high-skilled workers) but also that a minimum wage
decrease can create new markets or companies. A lower wage can make it profitable for
different companies to start to sell products/services that they did not produce before.
However, few studies explore if lower wages possibly can increase the creation of new
companies, as most most studies focus on the short run effects, such as job separations or jobs
creation in existing firms. One study does explore this “market creation issue”: Aaronson et
al. (2015) found that entrance of companies in new markets changes dramatically when the
minimum wage changes, even if the total employment effect in the economy is quite small.
Many of the models that researches use when trying to explain what effect minimum
wages and rigid wages have on employment are based on some type of equilibrium
assumption, and are often too simple to fit or explain the reality. For example, the neo-classic
model relies on the assumptions that there is only one type of labor and that all workers are
covered by the minimum wage. However, in reality, the market has different kinds of labor,
and not all workers will be covered or affected by the minimum wage. Welch (1974)
addressed this problem by extending the model to include more sectors. The model has
further been extended by eliminating the assumption that the labor force is homogenous
(Neumark & Wascher, 2008). Thus, this developed model could potentially explain the
technological change that is assumed to take place today.4 However, this model cannot
explain why the market sometimes sets a wage that is higher than the market-clearing wage; a
4

Shortly, technological change refers to that the demand for high-skilled labor have increased and demand for
low-skilled labor have decreased as a result of the new technology. Low-skilled can be substituted to capital and
high-skilled labor is a complement to capital. See for example Krugman (1994).
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theory that does provide an explanation is the efficiency wage theory (Borjas, 2015).
According to this theory, the reason for the higher market wages is that workers’
productiveness depends positively on their wage.
While the extensions of the neo-classic model come closer to reality, it is still simple and
have many dubious assumptions. The model, however, is still a good starting point for an
analysis that can be developed further by including other models.
The monopsony model is also quite simple since it assumes that the market is dominated
by one single buyer of labor. Some labor markets may be "closed", like the one town
company example or in the case with the fast food restaurants as in Card and Kruger (1994)
study. However, one single buyer clearly does not dominate on all labor markets these days,
and therefore this model should be used with caution.
Another model that can be used to study minimum wages and specifically wage dispersion
is the search and matching model (Cahuc, 2014). This theory explains the decisions of
individuals and the reason it takes time for individuals to find a job. The model is popular
among researchers because it is more advanced and can answer many of the questions that the
neo-classic model and monopsony model leave out.
The first generations of the search and matching model, the basic model, are micro
oriented with the aim of studying the behavior of individuals (McCall, 1970). McCall’s model
relies on the assumptions that the worker knows the wage distribution (i.e. the possible wage
offers he can receive) and the cost of searching. The searcher remains unemployed until the
wage offer is as least as high as his reservation wage. When the individual follows this
strategy it is possible to calculate the expected length of unemployment. This model therefore
proposes the duration of the search depends on a workers’ preferences. But many of these
assumptions do not hold: the average worker clearly does not know the wage offers he can
receive nor the cost of searching. Moreover, the model also leaves out the behavior of the
firms.
For these reasons, researches (e.g. Diamond, 1971)5 have criticized the basic model. In the
1980s and 1990s, researchers improved the model to address some of the problems of the
basic model, for example, by including the behavior of firms. The improved models, such as
the one by Burdett and Mortensen (1998), account for labor market frictions.6 Their model
addresses Diamond’s criticism and show that on-the-job search models that account for job5

For example, Diamond argued that the model cannot explain why the distribution of wages does not degenerate
to a single point.
6
Labor market frictions refers to that there is a lack of information which imply that firms must search to fill
their vacant jobs and that workers have to search to find jobs, and this process takes time.
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to-job mobility can explain wage dispersion. Their explanation is that the competition
between employers over workers will allow identical workers to be paid different wages in
different firms. Further, extensions of the model can study the tightness on the labor market,
inefficiencies, and the effects of technological progress and productivity shocks on
employment (Cahuc, 2014). Hence, these later models made the framework more useful and
also more realistic. This can be seen by that the on-the-job search model with sequential
auction and wage bargaining quite well can determine the distribution of wages across
workers (Cahuc et al., 2006).7
The developments of the search-and-matching model were necessary. The worker does not
live in a static environment where he always has a certain probability of finding a job
depending only on his skills. It will also depend on other factors such as the tightness on the
labor market, as taken into account by the more advanced models. The worker will find it
hard to find a job with few vacant jobs, while the worker will have a high probability of
finding a job with many vacant jobs. This tightness problem is not addressed in basic model,
the monopsony model or the neo-classic model. However, these later models have also
received some criticism: Shimer (2005) argues that the model cannot explain unemployment
so well since the model only can explain a tiny part of the volatility in unemployment
compared to observed data.
As mentioned previously, most studies on minimum wages use data from the US, but some
studies also use data from Europe. In 2003, Pereira investigated the increase of the minimum
wage in Portugal in 1987 for 18- and 19-year-old workers. The results showed that the wage
growth for the youngest workers was 7% higher than the control group and that the
employment level was affected negatively, with an elasticity ranging between -0.2 and -0.4.
The United Kingdom introduced its first minimum wages in 1999, but the minimum wage
levels set were relatively low £3.60 per hour for workers over the age of 21, and studies
showed weak employment effects of the minimum wage; Stewart (2004) found no effects on
employment and Macin & Wilson (2004) found weak negative effects in some sectors. The
minimum wage is higher in France, and in a study by Abowd et al. (2000) they compared
France and the US and found that a raise of the minimum wage in France will decreased
employment and not affected employment in the US. This finding confirms the theories from
all models: there will be employment effects when the minimum wage is high, but low or no
effect when the initial level is low.
7

In the same study it was also shown that the bargaining power of workers is low, except for high-skilled
workers.
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Neumark & Wascher (2007) summarized the research in this area by studying 102 papers.
They found that around two-thirds of the studies found increasing the minimum wage had
negative effects on unemployment levels and, more importantly, the minimum wage affect
employment most among low-skilled workers.

2.2 Minimum wages set by collective agreements
While most studies focus on minimum wages introduced by the government, in Sweden,
Norway, Germany, Denmark and Finland the minimum wage are set by collective bargaining
agreements.8 Some studies have examined these countries. Edin and Holmlund (1994) found
that the minimum wage increases in Sweden between 1972 and 1991 contributed to the
decrease in demand for young labor during the same time period. Skedinger (2006) looked at
how the increase in the agreed minimum wage within the hotel and restaurant industry in
Sweden affected the employment level between 1979-1999. He found that the increase in the
wage had negative effects on employment. Skedinger (2015) also looked at the effects of the
collectively agreed increase in minimum wages in the Swedish retail sector between 2001 and
2005. His study found negative employment effects, and that employers tend to switch from
low-skilled labor to high-skilled labor when the minimum wage increases. Forslund et al.
(2014) confirmed that Swedish employers tend to switch labor when the minimum wage
increases.
Bachman et al. (2012), found that higher minimum wages lead to both more hires and
more job separations in Germany. Aretz et al. (2013) showed that an introduction of a
minimum wage decreased employment in the roofing sector in Germany. Fitzenberger and
Garloff (2008) wanted to test the Krugman hypothesis by analyzing the labor market in West
Germany during the time period 1975-1997.9 They found support for the search theory
hypothesis and no negative relationship between the unemployment rate and wage dispersion.
Askildsen et al. (2000) found small employment effects of increasing the minimum wage in
Norway, while Albaek and Madsen (1987) showed that there were some employment effects
in Denmark during the 1970s.
As seen above, the studies in Sweden confirm that negative effects on employment are
more likely when the initial minimum wage is high. The research also shows that high
minimum wages contribute to a shift in labor that negatively hit the weak groups. If education
is assumed to be a good indicator of a person’s skill level, this implies that when the
8

The German parliament approved the country's first minimum wage in 2014 (DGB, 2016).
The Krugman hypothesis (1994) says that the relatively small wage dispersion in Europe might be the reason
for the high unemployment in European countries.
9
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minimum wage increase employment will decrease for people with low education levels and
the employment gap towards other education groups will increase.
One problem in most of these studies, however, is that they measure only job separation
changes due to an increase in the minimum wage, although separation is not the only way that
firms can change their labor force. For example, an increase in the minimum wage will most
likely also affect the number of hires. Thus these studies focus on people who already have
jobs, not on people who are unemployed. A higher minimum wage floor may raise the
threshold to enter the labor market and thereby makes it even harder for weak groups in the
labor market to enter it.
Immigrants, and especially refugee immigrants, are often a weak group on the labor
market, as confirmed by a study by Lundborg and Skedinger (2014) that estimated the effects
of minimum wages on unemployment for refugee immigrants and young males. They found
that the minimum wage had a negative effect on unemployment both for natives and
immigrants, but the effect was twice as large for immigrants, with an elasticity in the range 1.8 to -2.0 for immigrants. Moreover, Lundborg (2012) found that raising the minimum wage
had a negative impact on refugees’ unemployment rate and that around 30% of refugees hired
by the firms were employed at the minimum wage.
Lundborg and Skedinger (2016) approached the problem from a different angle: they
investigated employers attitudes towards refugees. A large group of employers where asked,
“How would the employment level in your firm change if the lowest collectively regulated
minimum wage were reduced by 20%?” Surprising, around half of the employers thought
employment would not change much at all, while 7% replied that employment would increase
much. While most studies focus on the demand side, this study shows the importance of
remembering that lower wages also affect the supply side.

2.3 Wage dispersion
Studies examining wage dispersion mainly focus on its relationship to work incentives.
Faggio and Nickell (2007) found a positive connection between number of working hours and
wage dispersion, particularly the earnings at the lower end. Researchers have also shown that
high unionization reduces the wage dispersion (Freeman, 1980), and some researchers have
argued that low wage dispersion or generous unemployment benefits can create an
employment gap between people with low skills and people with high productivity (Siebert,
1997).
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Mourre (2005) studied the relationship between total employment and the level of wage
dispersion across European countries in 2002. Mourre found no relationship between wage
compression and employment across the countries, but did find that the wage distribution is
more compressed at the lower end in many European countries.
Bertola et al. (2001) showed that, after controlling for country specific effects, a high
income inequality and low wage level are linked to high employment.
Burda (2016) examined wage dispersion and employment effects for people with low
skills. In particular, he looked at how the Hartz-reforms affected the German labor market. He
found that the wages for the lowest percentiles in the earning distribution had fallen compared
to the highest percentiles and that the workers receiving a low wage also had a higher
employment increase compared to the workers’ at the right-hand side of the earnings
distribution, so that employment became more evenly distributed between groups in
Germany. One the other hand, Zettergren (2015) argued that the increase in employment is
only an illusion since the improvement was mainly a result of a redistribution of labor.

2.4 Education and skills
The education level is closely connected to a worker’s marginal productivity, but it can also
work as a signal for productivity (Borjas, 2015). While the worker’s exact productivity is
difficult to measure, education level serves as a relatively good measure of productivity level;
research shows that the number of school years has a large impact on the individual’s salary
and on the economic growth on the macro-level.10 Low returns on education may result in
that people investing less in human capital, which will increase the low-educated group and
thereby also decrease the average skill level in the country.
A study by Hanushek et al. (2013) showed that an extra year of schooling raises the gross
wage in Sweden by 2.6%, in Norway 4.2%, in the UK 6.1%, in Denmark 4.3%, in Finland
5.7%, in France 4.1% and in Germany 6.4%.
Research also finds that returns to skills are lower in countries with high union density,
stricter employment protection and large public sectors.11 Moreover, workers with the same
level of formal education from different schools or countries can have different level of skills
(Hanushek & Woessmann, 2015). This implies that there are some variations in how the
national education system succeeds in producing skills.
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See for example Barro and Lee (2015).
See for example Hanushek et al. (2015).
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3. Labor market structures and developments
This section presents the labor market structures and developments for the seven countries,
with particular attention to the Swedish labor market.

3.1 Sweden
Unlike many other countries, Sweden and the other Nordic countries set the minimum wages
by collective bargaining agreements (Calmfors et al., 2016), and the agreements covers
around 90% of the employees in Sweden (Medlingsinstitutet, 2016). Historically the wage
setting in Sweden had a high degree of interaction on the central level with standard wage
agreements (Karlson, 2014). A decentralization process among the unions during the 1980s
and 1990s has led wage negotiations to be held on the industry or sector level today. In 1997,
the mark (märket) was introduced by an agreement between twelve employer organization
and eight unions in the industry sector (Calmfors et al., 2016). Still used today, this model
states that industry sector, often called the K-sector, should decide the mark that prescribes
the rest of the agreements on the labor market (Karlson, 2014).
Another ingredient in the wage setting process in Sweden is the Solidarity Wage Policy
(Erixon, 2015). One key element in this process is that the structure of the model should work
to reduce low wage jobs.
Sweden has had a low level of wage dispersion and relatively high wages for low skilled
labor compared to other countries (Karlson, 2014). The wage dispersion in Sweden declined
during the 1960s and the 1970s, and especially there was a big reduction in the relative
earnings advantage for highly educated workers (Edin & Holmlund, 1993). From 1975 to
2011 the wage dispersion, measured as 90-10 among full-time workers, has been fairly stable
in Sweden (Wallen, 2013). In 2012, the pay dispersion in both the industry and service sector
were almost on the same level as in 1970. Despite the historical wage gap between these two
sectors some trade unions strive to bridge this gap and thereby reduce the wage difference
among different sectors.12
The Swedish workers have seen quite good wage increases. Calmfors et al. (2015) reports
that during the time period 1997 to 2015 the real minimum wages after taxes in the hotel- and
restaurant-agreement increased by 69% and in the retail-agreement by 70%. In the total
economy wages increased by 59%. Wage increases are good for the workers but must be
proportionate to, among other things, the productivity growth in the economy. The return on
12

See for example LO (2015); they have set up a goal that the wage difference between blue-collar workers and
white-collar workers should decrease from 45% to 40% until the year 2028.
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capital in the economy has fallen in Sweden the last two decades while the wage share in the
total economy has risen during the same time (Calmfors et al., 2015).
In the latest years, Sweden has had many forms of employment subsidies, but the specific
form of it have been varying (Calmfors et al., 2016).13 For example, the government
implemented an earned income tax credit in 2007 with the primary goal to increase incentives
to work.
Traditionally Sweden’s population has had a high education level, but during recent years,
the Swedish education system has shown a deterioration, particularly in the number of pupils
who do not finish high school (Calmfors et al., 2016). Since 2000, Sweden has also seen a
drop in the PISA results, with the largest decrease in score among all OECD-countries in all
tested subjects (reading comprehension, mathematics and natural science). The decreased
results can partly be explained by the immigrant inflow (Sahlgren, 2015).14
Finland has also seen a big drop in the results during the same time period. France,
Norway and Denmark place somewhere in the middle of the PISA ranking list. Meanwhile,
Germany has had an increase in all of the three subjects.
According to the PIAAC and IALS tests, the skill level among adults have also fallen in
Sweden, particular in reading skills (Calmfors et al., 2016).15 The decrease is seen both
among natives and immigrants, but mostly among individuals with a foreign background.

3.2 The Nordic countries
The labor markets in the Nordic countries have similar structures to the labor market in
Sweden. In all these countries, the wages are set by collectively agreements between
employers and unions (Calmfors et al., 2016). Other similarities include their high minimum
wages and generous unemployment benefits.16
Compared to the other Nordic countries Norway has a low unionization level (Olofsson &
Wadensjö, 2012). Other characteristic things for Norway is the relatively high wage level, that
the country is not a part of the European Union, the country’s big oil & gas sector and the
constant low unemployment rate (Daleke, 2012; OECD, 2016b). Since the oil and gas sector
13

Often the focus of this support has been aimed towards individuals in weak groups on the labor market and
immigrants.
14
Sahlgren (2015) showed that the increasing amount of pupils with foreign background contributed to the fall
in the Swedish PISA results. One interesting thing to note is that Germany had a bigger inflow of immigrant
pupils than Sweden during the time period.
15
International Adult Literacy Survey (IALS) and Programme for the International Assessment of Adult
Competencies (PIAAC) are two surveys that measure adult skill levels. The IALS was carried out between 1994
and 1998 and PIAAC in 2012, and there should be a clear link between these two tests. (OECD, 2016c).
16
OECD (2016a) regularly measures benefit generosity, and in the latest survey that reached until 2014 the
Nordic countries were found among the countries with the highest compensation.
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account for a large share of the GDP the economy is partly correlated with how this sector
performs, and due to the upward trend in the oil price the economy has performed well during
the 2000s (OECD, 2016b). However, the oil price started to fall in 2014, and this fall has
already started to affect the economy.
Since Norway is the only country (including France, the UK and Germany) that are not a
part of the European Union it has more power in, for example, restricting the labor flow from
other countries. After a large immigrant wave between 1971 and 1975, Norway imposed a
freeze on immigration from outside the Nordic region. Between 1975 and 2004 the labor
immigration to the country was low and the flow and admission to Norway from outside
Western Europe was primarily dominated by humanitarian motives and family reunification.
Nordic citizens face no time limits on job search in the country, but labor flow from other
countries face some restrictions on the Norwegian labor market. In 2004 and 2007 the
eastwards enlargements of the European Union opened up the Norwegian labor market, by
opening up it to citizen in the European Economic Area (EEA).17
Finland’s economy is dependent on exports and is the only Nordic country that has
implemented the euro (Daleke, 2015).18 Finland had a low unemployment level during the
1980s, but in 1994 when the country faced some problems after the banking crisis almost 1
out of 5 workers in Finland had no job. In 2012, the unemployment rate was just below 8%.
A characteristic thing for the Danish labor market is its flexible employment regulations
often named “Flexicurity” (Daleke, 2014). This model relies on two fundamental things, it
should be easy to hire and fire workers (flexibility) combined with a quite good safety net for
the unemployed with high unemployment benefits (security).19 Denmark has had some low
unemployment rates the last decade, but the market has also faced some problems during the
2000s with a lack of labor supply (Daleke, 2014).

3.3 Germany
The wages in Germany have historically been set by collective agreements, but in 2015 the
German Parliament implemented the country's first minimum wage (DGB, 2016).
In the last decades and especially in the 1990s and early 2000s the labor market faced
stagnant employment and high unemployment (Akyol et al., 2013). However, in 2005 things
dramatically changed. From 2005 to 2011 the unemployment rate in Germany fell from
17

For a better overview of the labor market restriction in Norway see Bratsberg et al. (2014).
Denmark have tied its currency to the euro, but it still has Danish krone.
19
In average a Danish worker stays at his work for eight years, in Sweden the corresponding number is eleven
years (OECD, 2016a). Moreover, the degree of employment cover in Denmark are relatively low.
18
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11.7% to 7%. This performance was preceded by the Hartz reforms; that was gradually
introduced from 1 of January 2003 to 1 of January 2005.
A primary goal of the reforms was to increase incentives to participate in the labor force
and accept job offers. The reforms, among many other things, led to reduced unemployment
benefits, improved public job intermediation and two new types of employment called
Minijob and Midijob. The Minijob is a part-time employment where the monthly salary
cannot exceed €450 per month and where the employee does not have to pay any income tax.

3.4 France
In France, the minimum wage is relatively high; in 2000 it was €6.3 and in 2014 it was €9.5
an hour (OECD, 2016a). Since 2000 people working part time and people receiving a wage
under this legalized minimum wage have increased (Johannesson, 2016). Some other
characteristics for France is that only 8% of France’s work force is unionized, the relatively
high unemployment rate during the 2000s (Johannesson, 2016), and that immigrants in the
country seem to have a hard time to find a job (Simon & Steichen, 2014).

3.5 The United Kingdom
The United Kingdom introduced its first minimum wages in 1999; it was set at £3.60 for
workers over the age of 21 and for workers aged 18-21 at £3.00 an hour (Gov.uk, 2016). In
2014, the minimum wage had increased to £6.50 for workers over the age of 20 and £5.13 for
people aged 18-20.
The UK has a quite high number of people working in the service sector and has seen a big
inflow of work immigrants during the 2000s, especially from the east- and central European
countries (Karlsson, 2015). To decrease the immigrant flow from countries outside Europe
the government implemented a point system, that was phased in from 2008, which in short
imply that those people with skills that the country need is favored when deciding who can
immigrate to the country.
Historically and also today the government have tried to keep a flexible labor market and
to reduced direct and indirect cost when it comes to hiring and firing workers.
During the 1960s and 1970s, the unions had a big influence on the labor market, and was
dominated by the Trade Union Congress; that works as a coordination agency for the unions.
However, the power of the Trade Union Congress has declined and today around 1 out of 3
workers are covered by collective agreements.
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4. Theoretical framework
In this section, the theoretical models will be presented. What one should bear in mind from
all theories mentioned is that there are strong theoretically support for that when the minimum
wage is set too high it will have a negative effect on employment. However, there is no model
that can explain or determine exactly where this high level is located. Also, rigid wages will
make the labor market inefficient and with the implication that if it gets hit by a shock, a
likely outcome is that employment will be lower than its potential level.

4.1 Neo-classic model and monopsony
When studying wage dispersion and especially minimum wages effect on employment a
starting point for many analysis is the neo-classic model and a market with a monopsony.
In the neo-classic model, the market is characterized by perfect competition (Borjas, 2015).
The wage is at a level that will balance demand and supply; hence, in this model everyone
that wants a job will find a job, and there exist no unemployment.
Introducing a minimum wage, 𝑤, can yield two outcomes; create unemployment and
reduce employment or have no effect at all. A decrease in employment will be the outcome if
the minimum wage is set higher than the
equilibrium wage and if set below, the

Figure 1: The impact on employment of a minimum wage

policy will have no effect since the
market will set a higher wage than the
minimum wage. In figure 1 the minimum
wage is set over the equilibrium wage, as
a result of this the unemployment level is
𝐸$ − 𝐸 and the employment level has
fallen from 𝐸 ∗ to 𝐸.

Source: Borjas (2015)

The neo-classic model can be extended. Often labor is treated differently, and it is common
to consider low-skilled labor and capital as substitutes in production. Thus, if the wage
increases for one of the production factors it is possible for the company to switch to the
cheaper alternative. When dealing with these problems, it is important to remember that
capital is often assumed to be fixed in the short run, which imply that it can take time for
firms to adjust to new wage levels. The opposite assumption often holds for high-skilled
labor; that capital and high-skilled workers are complements in production.
If the labor market is noncompetitive and there is only one buyer of labor the firm is called
a monopsony (Borjas, 2015). In this market, where the employer has market power, it is
15

possible for the firm to set wages below workers' marginal productivity. When introducing a
minimum wage employment can increase or decrease; it will depend on the level of the
minimum wage.

4.2 Search theory
The monopsony and the neo-classic model leaves out many important questions when
analyzing the labor market. One of many drawbacks with these models are that they cannot
explain why it takes time for an unemployed person to find a job. The main feature of the
search and matching model is that it investigates the hiring process between workers and
employers and that it can explain a part of an individual’s behavior on the labor market
(Cahuc, 2014).
The probability for the unemployed to find a job will depend on his ability and the
tightness, number of vacant jobs in relation to the number of unemployed workers, on the
labor market. When there are few vacant jobs and a large amount of unemployed workers the
probability of finding a job is low and when there are a large number of vacant jobs and few
unemployed the probability is high.
As with the neo-classic model and the monopsony model, the initial level of the minimum
wage is critical when to determine in which direction employment will go when the minimum
wage changes. If the minimum wage initially is low, a raise of the minimum wage can
increase the employment, but when the minimum wage initially is high, it can decrease
employment. A higher salary increases the worker’s return to work. Thus, a higher wage will
make the amount of people that search for a job to increase and that workers’ search more
intensive. Consequentially, this will increase employment. For the firms the pay rise goes in
the opposite direction, the higher wage will increase the costs for the companies’, which will
tend to decrease employment. When the minimum wage initially is low, the first effect can
dominate the second effect.20
The search and matching model can also be used to explain wage dispersion. One theory
that can explain wage differences, between equally skilled workers, is the compensating
differential theory of wages; the wage reflects not just marginal productivity but also the
content of the tasks (for example, a dangerous workplace) that an employee has to carry out at
his worker place. Another explanation for wage dispersion according to the search and

20

According to Garloff (2010) the most advanced search models support the hypotheses that an increase in the
minimum wage generally leads to an increase in unemployment level.
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matching models is that this may be a consequence of labor market imperfection.21 Also,
competition among employers to attract workers, who can search on the job can, can lead to
that identical workers can get paid different wages in different firms. The prediction is that the
wage for the worker rises when he moves from one job to another. Also, the worker’s pay in
the current firm can increase, this is because firms set high wages to retain and attract more
workers. Furthermore, the wage rises when the worker gains experience. So in general, the
worker’s salary will increase with the time spent on the labor market.
To get a better overview of the model it is useful to know the basics of the model. The
individual faces a wage offer distribution, and if there were no cost of searching and the
worker knew which wage offers he could receive, the worker would wait for the highest wage
offer (Borjas, 2015). Search efforts are not for free since the worker faces some fixed costs
and opportunity cost (the job offer at hand), the employee, therefore, faces an upward-sloping
marginal cost curve. These search cost can be reduced, for example, if the unemployment
benefits increase. The marginal revenue curve shows the gain from additional search, and it is
downward sloping. The intersection of the two curves determines the asking wage, which is
the lowest wage that the worker has to be offered to be willing to take the job. An
introduction of a minimum wage in this framework will cut the wage offer distribution
somewhere at the left end since the worker is not able to receive any wage offers under this
pay floor. In the more advanced models both individuals looking for a job, that also currently
has a job, and firms are included (Cahuc, 2014). These models accounts for friction and for
the fact that there is a lack of information on the market. This implies that there are both
unemployment and vacancies on the labor market.

21

Because of rent-sharing and mobility costs there can exist wage differentials that are unrelated to productivity
differentials among workers, hence if these costs exist it will hinder the efficiency of the competitive
mechanism.
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5. Methodological approach
This paper analyzes the structure of wages and potential effects on employment. To do this
macro data from the different countries is used. Employment rates and the wage dispersion
will be analyzed over the specific time period chosen, 2000 to 2012.
When studying wage dispersion, the most common measure used is the 90-10 wage gap,
which is the wage gap between the top earners and those at the bottom of the wage
distribution. Hence, these top earners are expected to be found among the people with the
highest skills and therefore (probably) have the highest education level. The 90-10 wage gap
is taken into account in this paper, but the main focus is on the 50-10 rate (for a description of
the 90-10 and 50-10 wage gap see Appendix A – Wage differences). This is done because this
serves as a better measure between the average earner, to be more precise the median earner,
and workers at the bottom of the wage distribution. The employment data in this paper
contains three education groups, and because of this the median earner is expected to be found
in the middle education group and the 10th percentile earner in the lowest education group.
To find a potential relationship between wage dispersion and employment for people with
low-skills the changes of these two components are linked.22 This approach differentiates
from earlier studies on this topic that used cross-section analysis. However, a pure
comparison between an increase in the wage dispersion and an effect on the employment rate
for people in the lowest education group may be hard to find since, for example, economies
can get hit by different shocks that affect the total employment level in the country. If one
assumes that different education groups get hit by a shock in a similar way, a comparison of
how employment develops between the various education groups will serve as a better
measure. Thus, a comparison between different education groups will show if employment in
the low educated group increased more than in the other education group. Therefore,
employment will be measured as a ratio; between people with low skills, in this case a low
education level, and the two other education groups.
In short, if an increased wage dispersion in a country increase employment specifically for
people with low skills the employment gap towards other education groups should decrease.
This data, the change in earnings ratio and employment ratio for each country, will be
plotted in graphs to find a potential relation between the two components. To extend the
analyze further all countries in the European Union (including Switzerland) with available
earnings data from OECD will be included in the analysis; a total amount of 14 countries for
22

In this analysis, it is not possible to determine if these changes are significant or not, this is due to lack of
available micro-data.
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the 50-10 wage gap, and 15 countries for the 90-10 wage gap.23 These graphs are plotted for
the specific time period chosen 2000 to 2012, but have also been plotted for three sub-periods
(2000-2004, 2004-2008 & 2008-2012). That the period 2000 to 2012 is of main interest is
because it takes time for a market to adapt when it gets hit by a shock, thus, the sub-periods
may be too short.
Moreover, the wage dispersion ratios will be divided into parts by showing the real wage
increases (or decreases) for different percentiles for three specific countries, Sweden, Norway
and Germany. That the wage increases for the different percentiles are of interest is because
an increased wage dispersion can have various reasons; it can be a result of that the top
earners have seen wage increases, that the wages for those at the bottom have fallen or a
combination of these two.
The paper will explain and discuss the changes in wage dispersion and in what way these
changes are connected to how employment have developed for different education groups
with support from the analysis, theory and earlier research.
Data over working hours will also be analyzed since an employment increase does not
necessarily imply that total working hours have increased. Finally, the analysis ends with
comparing income inequality and its relation to earnings inequality because an increased
wage dispersion may increase the income inequality. However, there is nothing that says that
there is a one-to-one relation between these two components.

23

For the 50-10 wage gap the countries included in the analysis are: Belgium, Hungary, Ireland, Italy, Poland,
Portugal and Switzerland. And for the 90-10 wage gap: Belgium, Czech Republic, Hungary, Ireland, Italy,
Poland, Portugal and Switzerland.
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6. Data
6.1 OECD
Decile ratios of gross earnings for full-time employees are collected from the OECD database
(2016a), and supplemented by wage data for the 50-10 ratio from OECD (2009) and
Danmarks Statistik (2016) for the 90-10 ratio for the years 2000 and 2004 for Denmark. The
measure used is gross earnings which do not include: tax payments, non-cash fringe benefits
and self-employment earnings.
This data is usually collected from each country’s “statistical database”, and are based on
household surveys in most countries. However, for Norway, Denmark and Sweden the data
are based on administrative sources, and for Finland and France on a combination of survey
and register-based data. According to OECD, administrative data tend to give a more skewed
distribution than in the case of survey data. Hence, countries have different ways of collecting
data, and this is why the levels are not 100% comparable and, therefore, changes in the ratios
are of more interest.
Likewise, the income inequality data are collected from the OECD database. The measure
used is the Gini coefficient which has a close connection to the earnings data, but it contains
total income and not only of earnings from work. Income is defined as disposable income for
the household, and it consists of capital income, transfers and earnings. Worth noting is that
the Gini data from 2012 uses OECD’s new definition of the Gini coefficient.
Statics of full- and part-time employment and total hour worked per worker are also
collected from the OECD database. Part-time employment is defined as people in
employment who usually work less than 30 hours per week in their main job, and data over
total hour worked is calculated by taking the total number of hours worked over the year
divided by the average number of people in employment (both part-time and full-time
workers are covered in this data).

6.2 Eurostat
Employment statics for the different education levels are collected from Eurostat (2016). The
data included both men and women, aged 25 to 64 years. The three education levels are: less
than primary, primary and lower secondary education (levels 0-2), upper secondary and postsecondary non-tertiary education (levels 3 and 4) and tertiary education (levels 5-8). In this
paper 28 countries are included for the European Union employment statics and the Euro area
refers to 19 countries. This data is collected in a similar way as the OECD data and are
therefore mainly based on household surveys.
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An employed person is defined as an individual who performed work (even if it is just for
one hour per week) for pay, profit or family gain during the reference week or was not at
work but had a job or business from which he were temporarily absent from because of for
example illness or holidays.
According to Eurostat (2016), both accuracy and comparability of this data are high.
However, a problem with this data is that different countries have different education systems
so that it could be hard to classify which education group some individuals should belong to.
Nevertheless, to have fully comparable groups across countries is not very important in this
case. Instead, it is more important that these groups are consistent over time.

6.3 SCB
The real wage growth for Sweden is calculated with wage and KPI data from SCB (2016a).
The wage data is based on data from both full- and part-time employees, and to get the
monthly wage SCB calculate up each’s hourly wage to a full-time salary.
The strength of the wage data from SCB is that it is based on employer data instead of
information from employees. In this kind of data there should be quite small measurement
errors; if for example, the worker had to report the wage data by himself some people would
most probably not reporting the correct wage. Moreover, (if the data were based on worker’s
report) SCB would, for example, have to do the collection by calling many workers and ask
for their wage, which would have reduced the sample size. In for example the UK, the wage
statics, provided by the government, data are not collected in the same way as in Sweden
instead it is based on a sample of information from employees’ (Calmfors et al., 2016).

6.4 SSB
Real wage growth for Norway is calculated with earnings and KPI data from Statistisk
Sentralbyrån (2016). The data contains the earnings of the 25th, 50th and 75th percentile worker
and are based on individuals that are full-time employed.
The strength with this data, as with the data from SCB, is that there should be quite small
measurement errors since it also is based on information from the employers. However, this
data is only based on full-time workers which may not be a problem for the reliability for the
earnings for the higher percentiles, if workers with high earnings are assumed to (usually)
have a full-time employment. However, part-time employment is often more common among
people with lower earnings and this could be a potential problem.
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7. Analysis
When analyzing employment ratios an employment gap between people with low education
in relation to people with higher education is expected. This gap exists for two reasons. First,
a minimum wage impacts the least skilled the most, as shown in the neo-classic model and
through empirical research (Neumark & Wascher, 2007). Second, according to the search and
matching model, unemployment benefits have the largest impact on low wage earners, since
these benefits in most cases will be closer to their reservation wage compared to workers with
higher wages. Consequentially, minimum wages and generous unemployment benefits
contribute to the employment gap.
As the employment numbers show, since 2000 the employment gap between people with
low and high education has been increasing in Europe. A potential explanation for the change
is the technological change, a demand shift from low-skilled to high-skilled labor. This
explanation implies that in an open market such as the European Union this demand shift
should be similar in countries that have close ties.
Another consideration is that the labor supply composition in the different countries can
differ, for example, because of different education systems. However, this composition should
be fairly stable over shorter time periods if not the market gets hit by a supply shock as in
Sweden’s case, with the large immigrant inflow. Then this composition can change fairly fast.
While other countries have also seen similar supply shock, the supply shock in Sweden might
have been relatively high because of that Sweden also have experienced falling school results.
When supply and potentially also demand shift according to the neo-classic model, either
wages or employment has to adapt. Sweden has high minimum wages and a wage structure
that can be defined as rigid. Because of these two components, wages may not be able to
adapt if the shock is too severe. Nevertheless, if wages can adapt to shocks there should be
small adverse employment effects. For example, Germany has probably also experienced a
supply shock, but the wage structure in the country has become more flexible, especially after
the Hartz reforms, which implies that wages may be able to adapt in a larger extent in
Germany than in Sweden.
To determine whether more flexible wages, or particular an increased wage dispersion,
increase employment for low-skilled workers, the next section analyses how the change in the
50-10 wage gap are connected to employment rate changes in this group.
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7.1 The 50-10 wage gap
Table 1 shows the employment rates from 2000 and 2012 for people with less than upper
secondary school education (low education group) and people with upper secondary and postsecondary non-tertiary education (mid education group).
Table 1: Employment 2000-2012 (Low and mid educated)
Employment rate
Country

Euro area
Denmark
Finland
France
Germany
Norway
Sweden
UK

Low education group

Relative employment

Mid education group

2000

2012

Change

2000

2012

Change

54.0
62.5
59.6
55.9
51.5
65.0
66.5
64.9

53.0
61.4
55.2
55.7
57.6
65.1
65.4
57.4

-2%
-2%
-7%
0%
12%
0%
-2%
-12%

72.3
80.9
75.2
75.2
70.4
82.7
80.8
82.1

73.7
78.7
74.6
73.6
78.2
81.3
84.1
77.3

2%
-3%
-1%
-2%
11%
-2%
4%
-6%

Ratio
2000
0.75
0.77
0.79
0.74
0.73
0.79
0.82
0.79

Ratio
2012
0.72
0.78
0.74
0.76
0.74
0.80
0.78
0.74

Change
-4%
1%
-7%
2%
1%
2%
-6%
-6%

Source: Eurostat, own calculations

From the year 2000 to 2012, the employment rate decreased or remained the same for the
low educated group in all countries except Germany. The country with the worst performance
was the UK, which saw a 12% reduction in employment rate in the low education group,
followed by Finland, which had a 7% reduction. Norway and France fared better, with
employment rates remaining the same in 2000 and 2012.
In the mid-level education group, only two countries, Germany and Sweden, saw increased
employment rates in this time period, with a remarkably high number for Germany. In the UK
employment fell with 6%, the largest decrease among the countries.
To summarize, the numbers shows that people with low levels of education had worse
employment outcomes than people with mid-level of education during the time period.
The last columns of Table 1 compares the relative employment between the groups (i.e.
low education / mid education). A ratio of less than 1 implies that the employment rate in the
mid-education group is higher than in the low education group. Moreover, if the change in the
ratio is negative this will indicate that the employment gap between the two groups has
increased.24
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As discussed in section 5 the reason to not only look at the employment numbers for the low educated group is
that if an economy gets hit by a shock this can affect total employment negatively. But if one assumes that these
shocks hit different education groups fairly similar it will be easier to see how different education groups have
performed in the different countries. And even more important, a ratio between different education groups will
show in which group employment have increased the most, when the wage dispersion increases.
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Table 1 shows that the ratio became lower in three countries - the UK, Sweden and
Finland. Sweden had the highest ratio in 2000 but in 2012 Norway had the highest ratio.
Denmark had a similar ratio in 2012 as in 2000, and Germany’s big change in the ratio
implies that the employment gap is closing in the country. This suggest that low-skilled labor
in Germany seems to do well and support Burda’s (2016) hypothesis that the increased wage
dispersion in Germany after the Hartz reforms likely contributed to that employment
increased for low-skilled labor.
Table 2 shows the changes in wages dispersion from 2000 to 2012 and in this analysis the
50-10 wage gap is used.25
Table 2: Wage gap (50-10) 2000-2012
Country
Ratio 50-10
2000
2004
2008
Denmark
1.40
1.40
1.43
Finland
1.41
1.43
1.46
France
1.53
1.50
1.49
Germany
1.71
1.79
1.79
Norway
1.41
1.45
1.55
Sweden
1.39
1.38
1.37
UK
1.82
1.81
1.83
Note: The values from 2000 and 2004 for Denmark are from OECD (2009)
Source: OECD Database, own calculations.

2012
1.44
1.47
1.49
1.77
1.60
1.38
1.79

Change 2000-12
3.1%
4.6%
-3.0%
3.4%
13.4%
-0.5%
-1.5%

As shown in Table 2 wage dispersion in Germany increased between 2000 and 2012, but
only slightly in comparison to the increase in Finland and Norway. While one might expect
that the wages would have converged more after the Hartz reforms, there are two potential
explanations for they did not: the “catch up effect” by East Germany and that an increased
earnings gap do not tell how the change took place. These question will be considered further
below.
The Nordic countries had the lowest wage dispersion in 2000 and 2012. In 2000, Sweden
had the lowest wage gap, 1.39, followed by Denmark, Finland and Norway. Germany had
almost the same wage gap as the UK in 2012. Denmark, Finland, Germany and Norway had
an increase in the wage dispersion during the time period, with Norway standing out from the
others (the increase was over 13%). Sweden, the UK and France saw the wage dispersion in
their country decrease during the time period.26
A closer look at Sweden’s numbers in Table 2 shows that the wage dispersion has been
stable over the years – noteworthy, since wages in Sweden appear to be rigid. The change in
25

The choice of the 50-10 wage gap were discussed in section 5.
That the UK would have the highest wage dispersion was also expected, since its similarities to the US labor
market.
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the ratio in Sweden is also the lowest, with just a decrease of -0.5%. This finding is line with
Calmfors et al. (2016) who suggested that the wage structure in Sweden is rigid and that the
relative wage level has not adapted to the changes in demand and supply, resulting in an
increase in the employment gap. Table 1 confirms that the employment gap increased in
Sweden.
Norway has seen an opposite development, surprisingly because of it similarities to the
other Nordic countries. No other country experienced such a large wage convergence.
Krugman (1994) stated in his paper that the employment growth in the US during the 1980s
and early 1990s came at the expense of increasing wage inequality, reflecting either
increasing labor supply or reduction or elimination of real wage rigidities. In Norway, the
employment rate for the lowest educated group increased slightly and decreased with 2% in
the mid educated group. Compared to the other countries the small increase in employment
for the lowest educated group was a better outcome than all the other countries except
Germany. Moreover, the employment ratio between the two education groups also decreased
in Norway, as in Germany, France and Denmark. These three countries, except France, also
saw the wage dispersion increase during the time period.
Figure 2 attempts to answer the question of whether increased wage inequality increases
employment for people with low levels of education. It shows the relationship between
change in the wage dispersion and the change in the employment ratio.
Figure 2: Change in wage dispersion (50-10) and change in employment ratio 2000-2012 – highlighted
countries

Employment gap

4%
R2=0.10

2%
0%
-4%

-2%

-2%

0%

2%

4%

6%

8%

10%

12%

14%

16%

-4%
-6%
-8%

Wage gap

Source: OECD Database, Eurostat, own calculations

In Figure 2, the regression line indicates a weak positive relationship between the two
components. Thus, an increased wage dispersion seems to decrease the employment gap.
Most countries with increased wage dispersion also saw the employment gap decrease.
However, these are few observations and the goodness of fit of the model is low. Because of
25

this, Figure 3 analyses all countries (including the highlighted countries) with available
earnings data in the Euro area, including Switzerland.
Figure 3: Change in wage dispersion (50-10) and change in employment ratio 2000-2012 – 14 countries

Source: OECD Database, Eurostat, own calculations

The relationship in figure 2 is not observed in Figure 3. The regression line indicates that
an increased wage dispersion does not imply a reduced employment gap. However, it can be
seen in the figure that the results are affected by an outliner, Hungary. Excluding Hungary,
the regression line shows a positive relationship, but weak relationship, between the two
components. Thus, there is no clear indication that an increased wage dispersion will decrease
the employment ratio. However, there is nothing that says that an increased wage inequality
will reduce the employment gap if, for example, demand has fallen for low-skilled labor in
Europe. This reasoning implies that and increased wage dispersion in some cases will only
lead to that the gap do not increase.
As discussed in section 5, splitting up this time period into shorter periods may not be a
good idea since it takes time for a market to adapt to a shock. Despite this fact, the same
graph for the sub-periods 2000-2004, 2004-2008 and 2008-2012 was plotted to find a
potential relationship (shown in Appendix B). In the periods the results is mixed: in the two
first periods, 2000-2004 and 2004-2008, there is no relationship between an increased wage
dispersion and a decreased employment gap, in the last period, 2008-2012, the regression line
indicates that an increased wage dispersion will decrease the employment gap.
7.2 The 90-10 wage gap
Appendix A conducts the same analysis (as in section 7.1) with the 90-10 wage gap
comparing the low-educated and highest-educated group, however, the key points will be
mentioned in this section.
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The employment gap between the two groups increased in all countries except Germany
and Denmark. Denmark saw the gap decrease by 1% and Germany had a significant drop of
7%. Again, this seems to support the fact that employment has increased relatively much for
low-educated people in Germany. The gap increased the most in Finland and in the UK. The
highest ratio in 2000 was seen in Sweden, with 0.78, but by 2012, it had decreased to 0.74.
Turning to the wage dispersion, the Nordic countries had the lowest levels of wage
dispersion among the countries in 2000, as they did with the 50-10 gap. Three countries,
Sweden, France and Denmark, saw a decrease in the pay gap between 2000 and 2012, but
with low numbers.
The changes in Sweden’s 50-10 and 90-10 ratio suggest wage dispersion in the country
have not changed much. In Germany, on the other hand, the 90-10 ratio increased
significantly, and more than the 50-10 ratio. However, Norway stands out, with the largest
increase in the wage dispersion of 18%.
For Norway, the employment gap did not decrease as it did in the 50-10 analysis, but it did
not increase so much either, only 1%. This shades some light on the potential dilemma: an
increased wage dispersion may not imply higher employment rates among people with low
level of education, but instead prevent the employment gap from increasing.
The relationship between the change in the wage dispersion, 90-10 ratio, and the change in
the employment gap was as analyzed in a same way as in Figure 2. The regression line
showed a similar pattern as in Figure 2, but after including all countries with available
earnings data, in this case 15 countries, the relationship disappeared.
Why is there no clear relationship between the two components? There is no clear answer,
but there are some potential explanations.
One can argue that institution may affect employment rates among people with a low
education level. As institutions are different in countries, they partly explain the levels of
employment in countries but not the changes in employment with the same amount.
Therefore, institutions should not have a large effect on the results since the analysis does not
consider the levels, but instead the changes.
Also, finding a potential relationship between increased wage dispersion and higher
employment rates for people with low skills must assume all else to be equal. For example,
one country may have been hit by a shock, that only affected employment for people with
low-skills and that was isolated to that specific country. Nevertheless, shocks usually hit
economies similarly, particularly in Europe.

27

Instead, the main problem with the analysis is that the change in the wage dispersion does
not show the whole picture. Empirical research have shown that an increased minimum wage
affect the employment rate for people with low skills, especially if the initial minimum wage
were set at a high level.27 Even if the minimum wage has a close connection to the minimum
wage, as Machin and Manning (1994) suggested, a more diverged wage spread does not
necessarily mean that the wage has fallen for the lowest percentiles, it could for example have
increased less in relation to other percentiles.
Whether wages need to fall or not depends on the current wage levels in the countries. For
example, the wage level in the UK is low compared to the other countries, the minimum wage
bite was 45% in 2006 (Skedinger, 2008). The lower wage level could explain why the small
increase in the wage dispersion in the country did not lead to a fall in the employment gap (in
the 90-10 analysis). However, the earnings gap between the low-educated and mid-educated
decreased, while the employment gap increased, an outcome expected even if the wage
dispersion changes was small. Thus, how employment will be affected will depend on the
wage levels in the different countries, but also on how the change in the wage dispersion took
place. Therefore, the next section studies the wage dispersion development in more depth for
three countries that showed some interesting numbers.
7.3 Sweden, Germany and Norway
As shown in section 7.1 and 7.2 the change in wage dispersion in Sweden is in line with
expectations, with small changes. This section compares Sweden to Norway and Germany,
two countries were the wages appears to have been more flexible during the period.
In Germany, the employment gap between the low-educated and mid-educated groups
decreased, while the ratio was fairly stable in Norway from 2000 to 2012. In Sweden this gap
increased with 6%. According to Calmfors et al. (2016), in the long run, the relative wages
adjust and adapt more easily in Germany than in Sweden, allowing expanding industries in
Germany to better use this as a tool of recruitment than those in Sweden. Not only does the
data in this paper confirms this statement, but the neo-classic model also state that rigid wages
make it harder for the market to adapt to shocks, which specifically hits low-skilled workers.
As was mentioned previously, the supply shock in Sweden is a consequence of
immigration and decreased skills in the population. Calmfors et al. (2016) showed that skills
among adults in Sweden have fallen dramatically since 1994. They also showed that both
27

This was for example shown by Abowd et al. (2000) were employment fell in France but not in the US, see
section 2.
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Norway and Germany also saw a big decrease in the skill level among the population, even if
the drop was not as significant as in Sweden. This confirms a potential relationship among
these countries, they have all experienced a large supply shock.
The increased pay inequality in Germany was most likely a result of the Hartz reforms
introduced in 2003, which led to more flexibility in the wage setting. Norway also saw the
pay inequality increase. This section delves deeper into the patterns observed in Germany,
Norway and Sweden. In particular, this section examines how the change in the wage
dispersion took place.28
Figure 4 shows the inequality in pay levels for the three countries between 2000 and 2012.
Figure 4: Inequality in pay levels (50-10 ratios): Sweden, Germany and Norway

Source: OECD Database

Between 2000 and 2012, Sweden had a relatively stable level of the wage dispersion,
which supports the statement that the wage structure is rigid. The increase in the wage
dispersion for Germany started before the Hartz reforms: the pay inequality increased steadily
until it stopped in 2006, and the ratio in 2012 was below that of 2004. The graph shows that
the pay inequality in Norway increased steadily between 2000 and 2012.
Figure 5 shows the difference in employment rate between Sweden – Norway and Sweden
– Germany for the lowest education group. A positive number implies that the employment
rate among people with low level of education is higher in Sweden than in Germany and/or
Norway.
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As discussed above an increased wage dispersion can have various reasons; the wage could have increased for
the top earners while it stood still for the rest of the earners, but it could also have been the case that the wage
did not change for the top earners but instead decreased for the workers at the bottom of the wage distribution.
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Figure 5: Difference in employment rate between Sweden - Germany and Sweden - Norway for the lowest
education group
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The gap between Sweden and Norway reached its peak in 2005, with a difference of 9.7
percentage points, hit the bottom in 2009 (then with a small advantage for Norway) and has
since 2009 been fairly stable. The employment gap between Sweden and Germany was at
18.5 percentage points in 2004, in 2012 it had decreased down to to 7.8 percentage points.
According to figure 5 people with a low education level seem to do well in the Swedish
labor market, compared to Norway and Germany, but around 2004 and 2005 the difference in
employment between the countries steadily started to fall. Germany and Norway may have
experienced a boom during the chosen period, so that a comparison of employment rates may
be misleading. For example, it has been stated that Germany have benefited from being a
member of the Eurozone the last decade.29
To solve these concerns, the employment ratio serves as a better measure. Figure 20 (in the
Appendix) plots the ratios of low-educated / mid-educated for every single year since 2000
for the three countries. Sweden had a small reduction in the employment gap from 2000 to
2001 but afterwards the long run trend has been negative. The ratio in Germany and Norway
are more stable, even if Norway had a bottom level in 2005. For Germany, the biggest
reduction in the gap was from 2004 to 2006, where the ratio went from 0.70 to 0.74.
Figure 6 shows the difference between Sweden – Norway and Sweden – Germany in the
employment ratio. A positive (absolute) number in this graph denote that the employment gap
between people with low-education and mid-education is smaller in Sweden than in Germany
and/or Norway.
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According to Ekholm (2016) Germany have seen an increased competitiveness due to the performance of other
euro members, which has led to a relatively weak euro.
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Figure 6: Difference between Sweden - Germany and Sweden - Norway in employment ratio (loweducated / mid-educated)

Source: Eurostat, own calculations

Figure 6 confirms Figure 5, with the exception that the Sweden – Norway trend (with
increasing employment among low-educated in Norway) continued even after 2009. The
employment gap in Sweden increased, while it slightly decreased or remained stable in the
others. So even if the employment gap between the education groups has not decreased during
some of the years, it did not increase as in Sweden. Thus, this is why the employment rate
difference between Sweden – Norway and Sweden - Germany have decreased.
Consequentially, Germany and Norway seem to have handled the supply, and potentially the
demand shift, better than Sweden has between 2000 and 2012.
Can the changes in the wage dispersion explain why employment have developed
differently among the countries? The ratios from Figure 4 sheds some light on this question,
but from the figure, it is not possible to know the causes of the change in the wage dispersion.
Even if the there is a link between a decreased wage dispersion and a higher minimum wage,
an increased wage dispersion does not directly imply a lower minimum wage nor that the
wages have fallen for the lowest percentiles of the earnings distribution.
Research shows minimum wage increases in Sweden mostly have adverse effects on
employment, especially on low-skilled groups.30 Minimum wages effect on employment in
Norway has also had negative, but small effects (Askildsen et al., 2000). In Germany, a more
compressed wage distribution may reduce the one-the-job search among workers and lower
the job-to-job transition (Bachman et al., 2012). Thus, increases in the wages for the lowest
percentiles (if this increase is connected to a minimum wage increase) most likely affect
employment in the three countries negatively.
This suggest the importance of studying the direction of the real wage growth for the
different percentiles. Figure 7 show the real wage growth for the Swedish workers by
different percentiles.31
30
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See for example Lundborg and Skedinger (2014) and Edin and Holmlund (1994).
Real wage growth for Finland can be found in Appendix B, Figure 21.
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Figure 7: Real wage growth in Sweden

Source: SCB, own calculations

Figure 7 shows that the real wage in Sweden has increased for all percentiles from 1999 to
2013: 25% for the 10th percentile and 29% for the 50th percentile. However, if these wage
growths are too high, they may decrease the return on capital and in turn the total employment
level. Even more importantly, if the wage growth for the lowest percentiles is high, people
with a low productivity may have a more difficulty time finding jobs.
While it is not surprising that the growth rates have been similar by the percentiles, it was
not evident that the wage had increased for the different percentiles when studying the ratios
in Figure 4.32 The high growth rates can partly be attributed to a low inflation during the time
period.33 Moreover, the wage increases are relatively high compared to the KIX-countries.34
Figure 8 conducts the same analysis with Norway. For Norway, there is no available data
on earnings for the 10th and 90th percentile. Thus, Figure 8 uses the available data for the 25th,
50th and 75th percentile wage instead.
Figure 8: Real wage growth in Norway

Source: SSB, own calculations
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Table 2 and 4 shows that the earnings dispersion in Sweden has decreased while Figure 7 shows that the
earnings dispersion slightly increased. This difference can be attributed to different data sets, table 2 and 4 are
based on OECD data and figure 7 on data from SCB.
33
According to Calmfors et al. (2015), the Swedish KPI have been under the target in all wage agreement
periods expect from 2001-2003 and 2010-2011. Calmfors et al. also states that the real wage increases most
likely have been higher than the unions and employers on the labor market were expecting.
34
The relative wage share compared to the 22 KIX-countries has increased from 0.93 to 1.01 between 1998 and
2013 (Calmfors et al., 2015).
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Since the data only contains the 25th percentile earner but no earner at the lower
percentiles, it poses a challenge in analyzing wage increases for people with the lowest skills.
Despite this challenge, Figure 8 shows workers in Norway have enjoyed high real wage
increases, most likely the same trend for the lowest percentiles. The growth rates are
relatively high, as the unit labor cost increased much more than the average in the European
Union during the time period (OECD, 2016b).
The high wage growth could be one explanation for how Norway easily adjust wages,
wages for the bottom percentiles do not increase as fast as for the higher percentiles. This can
be an explanation to why the employment gap (between mid-educated and low-educated) in
Norway did not increase as it did in Sweden. Thus, Norway adjusts the wages instead of
employment by smaller wage growths for the lowest percentiles. However, Swedish workers
also enjoyed large wage increases, but the earnings gap did not increase, most likely because
the unions wanted to keep the relative wage between employees on a low level, which does
not appear to have been the case in Norway during the period.
A potential explanation for why wages have diverged in Norway is the immigration, and in
particular labor immigration. Bratsberg and Raaum (2012) studied the wage effects of an
increasing immigrant share in Norway’s construction sector, a sector that historically seen a
high work immigration, during the years 1998 to 2005. They found that a 10% increase in
immigrant employment reduced the wages of native construction workers by 0.6%. Also,
according to the researchers, immigrants substituted not high-skilled workers but the lowskilled and semi-skilled workers.
The labor flow to Norway is relatively large. OECD (2011) reports that the total labor flow
(both permanent and temporary) in 2009 was 6.3 per 1000 civilians employed in Norway
while the same number for Sweden was 4.6. That the labor migration to Norway is higher
than to Sweden may be because of the higher wage level in Norway. The temporary labor
flow to both countries is also considerably higher than the permanent labor flow.35 Thus, if
the labor migration to Norway has been large since 2000, this may have reduced the wage
increase for those at the lower percentiles. This labor immigration most likely has greater
effect on wages than does non-labor immigration. An alternative explanation is that the wages
increased more for the most skilled workers because the demand for high-skilled workers has
grown in Norway (OECD, 2004).
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For Germany the labor flow was 9.1, Finland 9.1, Denmark 3.1, France 1.3 and the UK 8.9.
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The labor immigration to Norway can also potentially push down the employment rates,
especially if this flow only is temporary, since many of these temporary workers are not
included in the employment statics.36 Thus, if the flow is mainly towards low-skilled-jobs this
may be an explanation for why employment in the lowest-educated group have not increased
more despite the fact that the wage dispersion has increased.
Figure 9 examines the wage growth for the German workers. There is no available data on
earnings for the 10th and 90th percentile worker, however, Dustmann et al. (2014) showed the
wage growth of full-time workers in Western Germany at the 15th, 50th and 85th percentile in
their paper. Western Germany is used, according to Dustmann et al. (2014), because the
developments in East Germany are strongly affected by the transition after German
unification. Hence, there is likely a “catch-up” effect seen in East Germany.
Figure 9: Real wage growth in West Germany

Source: Dustmann et al. (2014)

Figure 9 shows differences in wage growths in Germany compared to Sweden and
Norway. The inequality in the pay level was fairly stable between 1990 and 1996, but in the
mid-1990s, the wage for the top earners started to increase. As in the other two countries, the
wage has grown for the top earners, but the lower percentiles have not seen their wage
increase. The 15th percentile earner’s wage remained constant until almost 2004, when the
wage started to decrease. Thus, Figure 9 shows that the wages for those at the bottom of the
earnings distribution have fallen in Germany, which was not the case in the other two
countries.
The drop in wages for the low-wage earners began around the time of the Hartz reforms.
However, the wage dispersion started to increase already in 1996, before the Hartz reforms.
36

According to Bratsberg and Raaum (2012): ”Foreigners who intend to stay in Norway for less than six months
are not expected to register as residents even if they work for Norwegian employers.”
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According to Burda (2016), this happened because of a decentralization process among the
unions and a structural change.
As shown previously, the Swedish and Norwegian wage share increased in comparison to
other countries, whereas Germany has seen an increased competitiveness measured as
decreasing unit labor cost since 1995.37 The unit labor cost decrease and the fall in wages for
the lowest percentiles can potentially explain why the employment gap decreased more in
Germany than in Norway. One could argue that when wages are more flexible in both
directions and can adjust both up and down, employment specifically for low-skilled workers
can be affected positively. This is because high wage increases at the lowest percentiles most
likely decrease employment for the workers with the lowest productivity more than for those
with higher marginal productivity. On the other hand, Norway experienced an inflow of labor
immigrants that potential pushed down the employment among the low-skilled in the country
which may indicate that in some cases wages do not have to decrease at the lowest percentiles
so to increase employment among low-skilled workers. Nevertheless, the increase in
employment seen in Germany still stands out when taking this into account. One conclusion is
that wages do not need to fall to prevent employment from falling, if an economy experience
a boom or a high productivity growth, as in the case of Norway, where the increase in the oil
price most likely made it possible for wages to increase. In some cases, this solution may not
be possible to prevent employment from falling, for example, when an economy does not
experience a high productivity growth. However, to increase employment among low-skilled
and get a “full-effect” on employment it seems as wages for the bottom percentiles need to
fall.
On the other hand, wages for those at the bottom cannot continue to fall indefinitely to
keep up or increase employment as the positive effects from increasing demand may not be
enough to compensate for a potential reduction in supply. If wages get too low, some workers
will prefer to not work, for example, because they could earn a higher income by receiving
unemployment compensation.
According to the search and matching model, workers choose whether to work based on
his reservation wage, which depends on his preferences, among other things. If wages
decrease the model predicts that the unemployed individual will search less intensively.
Moreover, if all wage offers become lower than the worker’s reservation wage, the worker
will not accept any job offers. To induce him to work, requires increasing the wage offers
37

Dustmann et al. (2014) showed that since 1995 Germany’s competitive position, measured as the relative unit
labor cost, have improved compared to most of its main trading partners in Europe.
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again or changing the preferences of the worker. The latter can be achieved by making
unemployment less attractive, for example by cutting unemployment benefits. However,
falling wages for the lowest percentiles and a lower benefit level will most likely widen the
income distribution in the country.
According to the neo-classic model, a benefit cut affect the initiatives for the workers and
increase the supply, but with an existing minimum wage higher than the market wage the cut
will only affect labor supply and not

Figure 10: Increased labor supply

employment (see Figure 10). Labor
supply will also increase if the
government choses to subsidize work,
as for example the earned income tax
credit that was implemented in 2007 in
Sweden. Thus, such policies would
have no effect if wages are not able to
adapt to the changes in supply.

Source: Hassler (2016)

Research on employment effects of a minimum wage increase, in general, show negative
unemployment effects and that unemployment will increase most among low-skilled
individuals (Neumark & Wascher, 2007). For Sweden, an increase in the minimum wage will
most likely have an adverse effect on employment (Edin & Holmlund, 1994; Skedinger,
2006). More importantly, studies in Sweden shows that employers tend to switch from lowskilled to high-skilled labor when the minimum wage increases (Skedinger, 2015; Forslund et
al., 2014). The negative effects on employment of minimum wages is mostly likely linked to
the Swedish Model. A report by Calmfors et al. (2016) stated that the Swedish model is not
suitable for accommodating significant shifts in both the distribution in skills and the demand
for different skills. In particular, there is a risk that the lowest wages will not adapt when the
number of people with low skills increases, in turn leading to an employment reduction. This
situation seems to be the case for Sweden between 2000 and 2012; the wage ratios did not
change significantly, and employment among the low-educated did fall. What this indicate is
that the minimum wage is at a high level in Sweden; as the neo-classic model predicts, if the
wage does not adapt when demand or supply changes, employment will adapt.
In Norway, few studies focus on minimum wages, but in the study by Askildsen et al.
(2000), the researchers found small employment effects when raising the minimum wage. The
scarce amount of research in Norway makes it hard to draw any conclusions. Nevertheless,
the minimum wage is high in Norway, and according to Skedinger (2008) the minimum wage
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bite was higher (or at least as high) in Norway as in Sweden in 2006. Thus, the employment
effects should be similar in Norway as in Sweden.
There is more research in this area in Germany, for example, Aretz et al. (2013) found
employment effects along the entire wage distribution when introducing a minimum wage in
the roofing sector, but with smaller employment effects for the higher percentiles. Hence, a
minimum wage increase will most likely affect employment in Germany, especially for the
lowest percentiles.
A conclusion one can draw from earlier research in this area is that if wages at the bottom
of the wage distribution remain the same or fall in relation to the other percentiles, they can
positively affect the employment level among low-skilled workers in the countries. Whether
the wages for some percentiles need to decrease or only freeze at the current level depends on
the situation, as was seen in the different cases with Germany and Norway. Nevertheless, if
wages do not fall when the market is hit by a shock it may take longer time for the market to
adapt to the shock.
In a report by OECD (2016b) from 2016 it was stated that Norway has to start to adjust its
economy to lower oil incomes. One may wonder what will happen to the Norwegian labor
market if the oil price continues to be on a low level. Will the market be able to adapt to this
situation without any adverse employment effects for people with a low skill-level?
Consequently, it could be the case that wages for those at the bottom not only need to freeze,
but also decrease to adjust to this new situation, as in the case with Germany.
Both research and the cases of Norway and Germany support that a decrease in the wages
for the bottom percentiles will most likely support employment for low-skilled workers in
Sweden. If the lowest wages freeze at the current level, inflation would create a small
decrease in the real wages for some percentiles. However, a significant drop in wages for the
bottom earners preceded a large increase in employment for low-skilled workers in Germany.
Then how much does the wage need to fall to get large employment effects such as in
Germany’s case? For some groups on the labor market, this reduction may have to be large as
Lundborg and Skedinger (2016) showed in their paper where they looked at the potential
effects a minimum wage cut could have on employment for immigrants. In a case like this,
with a large decrease in the wage, a potential problem is that it can reduce the supply of labor,
therefore, a reduction in wages might have to be combined with cutting the unemployment
benefits, as also was the case for the German workers after the Hartz reforms.
However, the increasing employment numbers seen in Germany may be misleading.
Zettergren (2015) argues that the economic development in Germany was not as strong as in
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Sweden and that the employment increase was mainly a result of a redistribution of labor,
with more workers working fewer hours.38
To test this, Figure 11 shows the total numbers of hours worked per worker in Sweden,
Germany and Norway. Figure 11 shows that the number of working hours between Sweden
and Germany already started to diverge in 1993. The hours worked for German workers
decreased steadily until 2005 were it flatten and kept fairly stable until 2009 where a slight
drop can be seen, and has after this been relatively stable.
Figure 11: Total number of hours worked per worker
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According to these numbers, there is no clear indication of a significant drop in working
hours after the Hartz reforms. There are although a small fall in the average hours worked
since 2008. Most of this decline can be attributed to a structural change in the German
economy that already started in 1991. Another explanation for the decrease in hours worked is
that since 2003, more women have started to work, many starting with a part-time work,
which in turn have decreased the employment difference between groups in Germany (Burda,
2016).
Another way to examine whether a redistribution of labor can explain the increase in
employment in Germany is to compare full-time and part-time employment. Figure 22 (in the
Appendix) show these numbers. Likewise, these numbers show that the drop in working
hours cannot solely explain the increase in employment in Germany.

7.4 Wage dispersion – from a bigger view
Germany stands out among all seven countries in this study, the wage dispersion in the
country increased and employment for all education levels increased, especially for the lowest
education group, suggesting a tradeoff; to increase employment for the least skilled, wages
38

According to Zettergren (2015), wage moderation in Germany has not led to any new jobs. The amount of
working hours decreased between 1995-2013 while it increased by 12% for Sweden. Zettergren also means that
there are several other reason to why Sweden should not follow the German example.
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have to be able to adapt and probably also fall for some of the percentiles. In Norway a large
increase in the wage dispersion was insufficient to increase the employment rate for the
lowest education group. However, it is not clear that wages have to fall to increase
employment rates for the least skilled in all countries, since it depends on the wage level in
the country. In countries where the wage level and especially the minimum wage bite is high,
like in Norway and France, wages for the lowest percentiles most likely need to fall to
increase employment for this group. Nevertheless, in a country with a lower wage level, like
in the UK, a convergence of the wages can be enough to increase employment for this group.
There is some empirical support for this argument: Stewart (2004) found no employment
effects when the minimum wage was implemented in the UK. Moreover, Abowd et al. (2000)
showed that employment fell in France but not in the US when raising the minimum wage.
Empirical research in Sweden also shows that when the minimum wage is high, negative
employment effects are more likely. From a theoretical point of view, this is also expected,
but the search and matching model furthermore predicts that the labor supply can decrease if
the wage gets too low. This is a potential problem in the 50-10 analysis, if the wage level in
the country is initially low and the wage dispersion increases, it can decrease employment
among low-skilled workers, because of the fall in supply.
The analysis has until now assumed that the education level is a good indication of an
individual’s skill level. Even if there is a strong connection between skills and education
level, as was shown by Barro and Lee (2015), alternative measures of skills may serve as a
better measure since, for example, different countries and schools seem to succeed differently
in producing skills (Hanushek & Woessmann, 2015).
Other potential measures would be to use the skill tests carried out by OECD, such as the
PIAAC and IALS tests. Calmfors et al. (2016) looked at employment levels for the five
different performance groups in reading and literacy for these tests. For Sweden, the relative
employment between the group with the lowest result and the group with the middle results
had developed (between 1994 and 2012) from 0.66 to 0.65. For Norway, from 0.60 to 0.75
(between 1998 and 2012), Germany from 0.59 to 0.78 and Finland 0.50 to 0.63 (between
1998 and 2012).39 Likewise, these numbers indicate that Germany have seen increased
employment among low-skilled people. For Norway, these numbers show a higher increase in
employment among low-skilled than the 50-10 analysis showed.
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When Calmfors et al. (2016) studied the results from the OECD test it was found that Sweden had the highest
relative wage for people with the lowest skills according to the PIAAC data. It was also found that the wage
dispersion in Germany had increased much more between different skill levels in Germany than in Sweden.
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Thus, education level seem to be a good measure to use when studying if employment
have increased or decreased among low-skilled people. Instead, the main problem is that if the
average skill level decreases in the population, as in Sweden40, while average education level
rises, the shock, is potentially larger among the low-skilled than the education groups show.
In Sweden the share of mid-educated and high-educated in the population increased from
77% to 82% between 2000 to 2012 (Eurostat, 2016). Thus, even if the education level among
the population has not fallen, the skills among the population could still have fallen.
Consequently, some people from the middle education group might have to take a job that
was previously performed by people in the lowest education group because of lower skill
levels and thereby decrease employment for the lowest education group.
This analysis has focused on the positive effects of an increased pay inequality, defined as
increasing employment rates for people with low skills. However, it should be stressed that
increasing employment should not be the only goal on the labor market. As stated by
Zettergren (2015), increasing employment may only reflect decreasing average work hours. In
some cases, decreasing average work hours can be positive, as in Germany’s case where
employment became more evenly distributed across groups. Nevertheless, even if decreasing
work hours may increase employment total output may remain the same or decrease in the
economy.
Another problem with an increased wage inequality is that it can create new markets, as
was shown by Aaronson et al. (2015). It may be a positive development if these companies
hire low productive workers who were previously unemployed. However, there is a risk that a
country switches from high productive to low productive industries. This statement has some
support from the study, Aaronson et al. (2015) did not find a large increase in employment
when the minimum wage fell.
Increasing employment for the low educated at the cost of increased income inequality can
boost productivity growth. Even if low-skilled workers starts by earning low wages, their
alternative may have been unemployment; through employment, these workers gain
experience, which with time increases their productivity and wages. Not working at all would
maintain their marginal productivity at a low level and in the long term reduce their human
capital. Nevertheless, a potential drawback is that a lower minimum wage will push down the
wages for the workers (that already have a job) at the lower percentiles since the minimum
40

According to the IALS and the PIAAC results the average reading ability score decreased with over 20 points
for natives and over 35 points for people with an immigrant background in Sweden. The ability in reading also
fell in Denmark with almost 15 points for natives, in Norway with a little bit more than 10 points and in
Germany with nearly 10 points. (Calmfors et al., 2016)
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wage has spillover effects on the whole wage distribution, but mainly on wages that are
initially close to the minimum wage (Neumark et al., 2004; Aretz et al., 2013).
On the macro-level, the alternative to low-wage work would be that the worker is
unemployed and does not produce any value at all. Furthermore, low wage work may
encourage production that had been moved to low-income countries because of the high
wages. On the other hand, if wages fall, spending may also fall since some people will now
have less disposable income. Hence, aggregated demand could fall and thereby also the
economic growth. Lower growth rates will in turn decrease demand for labor in the long run.
Some may argue that the better solution is to educate people rather than cutting wages to
increase employment. While a solution in some cases, in Sweden, some new immigrants are
old which implies that taking a long education to get a job a few years before they retire
would not be logical. Also, Sweden’s decreasing results in the PISA test show that there is no
easy way to increase the skill level in the population. Therefore, policy makers should invest
resources so to improve the skill level among pupils while also letting the wage fall, so that
the individuals without a long education and with low marginal productivity can also be
employed. There is nothing that says that it is not possible to do both things; increase the
education level and also let wages converge. Likewise, a more converged wage inequality not
only improves employment rates for people with low-skills, but can also increases the number
of people who pursue a higher education because while a compressed wage distribution
decreases the return from one extra year of education, a high wage dispersion can create
initiatives for workers to invest more in human capital to increase their future wages.
Hanushek et al. (2013) shows the return to one year of extra education in Sweden is relatively
low compared to the seven countries in the study. However, the government is not actively
involved in the wage-setting process in Sweden, implying that the unions have to be involved
to let wages fall.41
The discussion in Sweden on how to increase employment for weak groups on the labor
market has focused on whether to lowering the minimum wages, for example, Calmfors et al.
(2016) argue that the Swedish labor market needs a lower “entrance wage” to support
employment for people with low experience.
Another solution for Sweden is to increase the employment support or subsidies aimed
towards weak groups on the labor market. Liljeberg et al. (2012) showed positive
41

A problem Sweden when it comes to integrating immigrants is not only that low-educated immigrants have a
hard time on the labor market, but also immigrants with a high education level because employers in Sweden do
not seem to accord much trust in foreign education qualifications and work experience (Lemaître, 2007). Thus, a
high level of education might not be enough for an immigrant to have a high chance to get a job in Sweden.
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employment effect for people receiving this support in Sweden. However, Forslund and
Vikström (2011) showed that employment support in Sweden has a crowding-out effect on
people who do not receive this support. Likewise, Calmfors et al. (2016) argue that a support
that is aimed towards specific groups can send out signals that these people are low
productive and thereby make employers unwilling to hire these people even with a high
subsidy. Thus, employment support may not be enough to increase employment for weak
groups on the Swedish labor market.
Refugees are often weak groups on the labor market; Frycklund (2016) states that it takes
five years for half of the refugees to reach employment in Germany, while it takes eight years
in Sweden. Consequently, the best solution to increase employment for weak groups on the
Swedish labor market may be to let wage inequality increase. To prevent the income
inequality from increasing too much, workers earning a low wage could be subject to lower
taxes. However, it is hard to fully compensate a lower wage with a tax cut so there is some
degree of balancing between wage and income dispersion, and high employment. For
Sweden, combining these two goals has become harder since the low-skilled group is
increasing.
Although employment has increased in Germany, the government still implemented a
minimum wage in 2015. Obviously, an increased earnings inequality may have other
drawbacks. Nevertheless, it will be interesting to see how this introduction will affect
employment in the coming years. According to Kluve (2013) the minimum wage (set at
€8.50/hour) represented 50-62% of the median wage in 2011. One year after the reform may
be too early to know how the new minimum wage has affected employment as employment
effects evolve in the long run. Additionally, a minimum wage set by a government can have a
higher employment effect than when it is set by collective agreements, because employers and
unions should have better knowledge than the government at which level the minimum wage
could be set without incurring too high employment losses.

7.5 Income inequality
From examining the earnings for the different percentiles in Germany, some may argue that
income inequality seems to have increased combined with falling wages for the bottom
earners. However, income and wage inequality do not have a one-to-one relation because, for
example, the government can compensate for the wage fall with a negative income tax.
According to Herr and Ruoff (2014), wages account for more than 60% of the income in
most countries. Thus, it is expected that there should be a close connection between income
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and pay inequality. Also, according to OECD (2014), income inequality has a negative and
statistically significant impact on medium-term growth.
The Gini coefficient is used to see the changes in income inequality in the countries.42 This
measure is used because it is easy to understand and widely used when describing income
inequality (Slottje, 1989). Usually, household data is of interest, since it should be the total
income of the household that matter the most for income inequality across the population,
even if income for the single individual also is important. Table 5 shows the Gini coefficient
for the countries for 2000, 2006 and 2012 (the data on the individual level are shown in the
Appendix – Table 6).
Table 5: Gini coefficient (household)
Country
Time
2000
2006
2012*
Denmark
0.23
0.24 0.25***
Finland
0.26
0.27
0.26
France
0.29
0.29
0.31
Germany
0.26
0.29
0.29
Norway
0.26 0.28**
0.25
Sweden
0.24 0.23**
0.27
UK
0.35
0.34
0.35
Note: *New definition, **2004, ***2011
Source: OECD database, own calculations

Change in Gini
2000-12

Change earnings (50/10)
2000-12

0.024
0.005
0.019
0.025
-0.008
0.031
-0.001

3.1%
4.6%
-3.0%
3.4%
13.4%
-0.5%
-1.5%

Table 5 shows that income inequality among households, and also among individuals
(Table 6), declined in Norway. Moreover, Sweden had the highest increase in the Gini
coefficient among all the highlighted countries. Income inequality did not increase at all for
Germany between 2006 and 2012. Inequality did not increase significantly in Finland even
though that the earnings inequality increased with 4.6%, and the UK had a small decline in
the income inequality during the period.
A conclusion one can draw from studying Table 5 is that an increase in the wage
dispersion does not necessarily imply that the income inequality in the country will increase
and that there do not have to be a one-to-one relation between these two components.
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The Gini coefficient can be used to describe income inequality in a country. The measure is based on the
Lorenz curve and the measure ranges between 0 and 1. When the distribution of income is evenly distributed the
Coefficient is zero and when the income distribution exhibits perfect inequality it is one (in this case all income
goes to the highest quantile). See more in Borjas (2015).
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8. Summary and conclusion
This paper addressed the question: “How is the wage dispersion in a country connected to the
outcome on the labor market for people with low skills?” The literature shows strong support,
both in theory and empirical research, that when the minimum wage is “too high” in a
country, increases in the minimum wage decrease employment, and that, more importantly,
when the minimum wage rises, employers tend to switch from low-skilled to high-skilled
labor.
This essay investigates the labor market in Sweden and compares it to the labor market of
six other European countries. The paper found that the employment gap between the loweducated group and mid-educated group had increased in most countries between 2000 and
2012. The wage dispersion, measured as 50-10, increased in Germany, Norway and Finland
between 2000 and 2012. The increase in the wage dispersion was notably large in Norway.
The paper investigated the relationship between the change in the wage dispersion and the
change in the employment ratio. According to this analysis, there was no clear relationship
between the two components. There can be many explanations for the lack of clear
relationship: for example, one country may have been hit by a shock, that only affected
employment for people with low-skills and that was isolated to that specific country. Also,
when observing the change in the wage dispersion it is not possible to tell how the change
took place.
The latter problem was addressed by studying the wage growths in Germany, Norway and
Sweden. In Sweden, the analysis found that all percentiles had experienced wage increases
since 2000. The increase in wages and the stable level of the wage dispersion between 2000
and 2012 likely contributed to the increase in the employment gap between the lowest
education group towards the other two education groups.
Similar to Sweden, Norway also experienced increased wages, but the wage dispersion had
diverged. A potential explanation for that the wage dispersion diverged in Norway is the work
immigration to the country since this immigration is mostly towards low-productive works. In
Germany, the picture differed: wages increased for the top earners, remained the same for the
workers at the middle of the earnings distribution and fell for the bottom earners.
In comparing the three countries the paper found that, whereas Norway had seen a
relatively good outcome (measured by employment rates) for low-skilled people, this group
did even better in Germany. A possible explanation is that wages could adapt both up and
down in Germany which not seems to have been the case for Norway and Sweden. Thus, to
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increase employment for the least skilled, wages have to be able to adapt to shocks and,
therefore, in some cases, also fall for some of the percentiles.
However, increased pay inequality may have drawbacks such as lower productivity or
increased income inequality. The paper analyzed the change in income inequality for the
seven countries between 2000 and 2012 and found household inequality had increased in five
of the countries, with the highest increase in Sweden, followed by Germany. Notably, the
income inequality in Norway did not increase during the time period, indicating that there is
not a clear one-to-one relation between wage and income inequality.
The paper found that an increase in pay inequality may increase employment for people
with low skills. However, what is not clear is if wages for those at the bottom of the earnings
distribution need to fall to increase employment. The problem if wages do not fall for some
percentiles when the market is hit by a shock is that it might take too long time for the labor
market to adapt to the new situation. Nevertheless, if the changes are small, inflation quite
high or the economy booming, the market should be able to adapt quickly.
As the low-skilled group is increasing in many European countries, policy makers need
solutions to the falling employment rates in this group. One solution to increase employment
is by educating the low skilled, but, not all workers will be able or want to increase their
education level. Therefore, the paper suggested that the solution, especially for Sweden, is a
combination of both increasing the education level and allowing wages to adapt, possibly
with lower wages for the lowest percentiles.
As one drawback of this study is that the deeper analysis is limited to three countries,
further research could study the wage dispersion in more countries. Also, more research could
explore how wages in the seven countries develop in the coming years, especially in Germany
and Norway. In Norway, wages may continue to converge and grown in a slower pace, more
likely with the current low oil prices. In Germany, the implementation of the minimum wage
may again drastically change the wage structure and affect employment.
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Appendix A
The 90-10 wage gap
In this analysis the lowest education group is compared to people in the highest education
group. The employment changes from 2000 to 2012 and the employment gaps are shown in
Table 3.
Table 3: Employment 2000-2012 (Low and high educated)
Employment rate
Country

Euro area
Denmark
Finland
France
Germany
Norway
Sweden
UK

Low education group

Relative employment

High education group

2000

2012

Change

2000

2012

Change

54.0
62.5
59.6
55.9
51.5
65.0
66.5
64.9

53.0
61.4
55.2
55.7
57.6
65.1
65.4
57.4

-2%
-2%
-7%
0%
12%
0%
-2%
-12%

83.0
88.4
84.4
83.2
83.1
89.5
85.6
87.8

83.1
86.4
84.4
84.4
88.0
90.2
88.7
84.1

0%
-2%
0%
1%
6%
1%
4%
-4%

Ratio
2000
0.65
0.71
0.71
0.67
0.62
0.73
0.78
0.74

Ratio
2012
0.64
0.71
0.65
0.66
0.65
0.72
0.74
0.68

Change
-2%
1%
-7%
-2%
6%
-1%
-5%
-8%

Source: Eurostat, own calculations

Table 3 shows that all countries had relatively high employment rates in the high-educated
group and no country had (in both 2000 and 2012) an employment rate below 83%. Two
countries, the UK and Denmark, had a reduction in the employment rate during the period,
however, the employment rates were still over 83% in 2012 in both countries.
The countries with the largest increase in employment rates in the high-educated group
were Germany and Sweden, both with an increase over 4%. The employment gap between the
two groups grew in all countries except in Germany and Denmark. Denmark only saw the gap
decrease by 1%, but Germany had a significant drop in the employment gap of 7%.
The gap increased the most in Finland and the UK. The smallest gap in 2000 between the
two groups was in Sweden, 0.78, in 2012 it had decreased to 0.74, however, this was still the
highest number among the countries. Moreover, these ratios are in general lower than
between the mid-educated and low-educated group, indicating that the highest employment
rates are found among people with the highest education level.

I

Table 4: Wage gap (90-10) 2000-2012
Country
Ratio 90-10
2000
2004
2008
2012
Denmark
2.62
2.87
2.43
2.52
Finland
2.41
2.42
2.57
2.54
France
3.08
2.99
2.97
2.98
Germany
3.06
3.14
3.20
3.28
Norway
2.00
2.10
2.26
2.36
Sweden
2.35
2.24
2.28
2.27
UK
3.46
3.53
3.63
3.55
Note: The values from 2000 and 2004 for Denmark are from Danmarks Statistikbank (2016)
Source: OECD Database, own calculations

Change 2000-12
-4%
5%
-3%
7%
18%
-3%
3%

Table 4 shows the wage dispersion measured as the 90-10 ratio. The Nordic countries had
the lowest levels of wage dispersion among the countries in 2000, as they had with the 50-10
gap. Norway had a very low ratio in 2000 of 2.0, especially in comparison to the UK which
had a ratio of 3.5, worth nothing is that the 50-10 wage gap in the UK in 2000 was 1.82.
Three countries, Sweden, France and Denmark, experienced a reduction in the wage gap
between 2000 and 2012.
Comparing the number for Sweden with the change in the 50-10 wage gap it seems as the
wage dispersion in Sweden has not changed much, not when observing the 50-10 nor the 9010 ratio. Germany, on the other hand, had a relatively high increase in the wage dispersion,
much greater than in the 50-10 rate, but Norway stands out compared to the others with the
biggest increase in the wage dispersion, 18%. However, the employment gap did not decrease
in Norway as it did between the mid-educated and low-educated groups, but it did not
increase so much either, 1%. This was a better outcome than the Euro Area and all the other
countries except Germany and Denmark. This shades some light on a potential dilemma; that
an increased wage dispersion does not directly imply higher employment rates among people
with low level of education, instead it may prevent it from falling.
Figure 12 attempts to answer the question of whether increased pay inequality increases
employment for people with low levels of education. It shows the relationship between
change in the wage dispersion and the change in the employment ratio.

Employment gap

Figure 12: Change in wage dispersion (90-10) and change in employment ratio 2000-2012 – Highlighted
countries
10%

R² = 0,04

5%
0%
-5%

-5% 0%
-10%

5%

10%

Wage gap

Source: OECD Database, Eurostat, own calculations
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15%

20%

Figure 12 is similar to Figure 2: the highlighted countries show a positive relationship
between the two components. However, as with the 50-10 analyze, when including all
countries with available earnings data, in this case 15 countries, this relationship disappears as
can be seen in Figure 13.
Figure 13: Change in wage dispersion (90-10) and change in employment ratio 2000-2012 – 15 countries

Source: OECD Database, Eurostat, own calculations

The same graph but for the specific sub-periods 2000-2004, 2004-2008 and 2008-2012
have likewise been plotted to find a potential relationship (shown in Appendix B). However,
the results are mixed. In the first period 2000-2004 the relationship is negative, in the second
period there seems not to be a correlation between the two components at all and in the last
period there is an indication of a positive relationship.

Wage differences
When measuring wage differences in the labor market the most common gaps used are; the
90-10 wage gap and the 50-10 wage gap (Borjas, 2015). The 90-10 wage gap, gives the
percent wage differential between the worker at the 90th percentile of the wage distribution
and the worker at the 10th percentile. Thus, the 90-10 wage gap provides a measure of the
range of wage distribution and the 50-10 wage gap provides a measure of inequality between
the “middle class” and the low-wage workers.
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Appendix B
Figure 14: Change in wage dispersion (50-10) and change in employment ratio 2000-2004 – 14 countries
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Source: OECD Database, Eurostat, own calculations
Figure 15: Change in wage dispersion (50-10) and change in employment ratio 2004-2008 – 14 countries
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Figure 16: Change in wage dispersion (50-10) and change in employment ratio 2008-2012 – 14 countries
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Figure 17: Change in wage dispersion (90-10) and change in employment ratio 2000-2004 – 15 countries
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Figure 18: Change in wage dispersion (90-10) and change in employment ratio 2004-2008 – 15 countries
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Figure 19: Change in wage dispersion (90-10) and change in employment ratio 2008-2012 – 15 countries
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Figure 20: Ratio of employment (low-educated / mid-educated)
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Figure 21: Real wage growth in Finland

Note: Full time wage, both full-time and part-time workers included in the statics, real wage is calculated with
konsumentprisindex
Source: Statistics Finland, own calculations
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Figure 22: Employment share of part-time workers
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Table 6: Gini Coefficient (individual level)
Country
Time
1999
2005
Denmark
21
23.9
Finland
24
26.0
France
29
27.7
Germany
25
26.1
Norway
28.2
Sweden
22
23.4
United Kingdom
32
34.6
Source: Eurostat, own calculations

2010
26.9
25.4
29.8
29.3
23.6
24.1
32.9

2014
27.7
25.6
29.2
30.7
23.5
25.4
31.6
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Change
1999-14

Change
2005-14

6.7
1.6
0.2
5.7
3.4
-0.4

3.8
-0.4
1.5
4.6
-4.7
2.0
-3.0

