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ABSTRACT
Most Nordic countries struggle with the integration of low-skilled immigrants. Relying 
on research from primarily the Nordics, we discuss to what extent minimum wage re-
ductions can improve labour market prospects for immigrants, whether unskilled and 
low-pay jobs serve as stepping stones to more qualified and higher-paid jobs and how 
wages of incumbent workers would be affected by lower minimum wages. We argue that 
targeted minimum wage reductions aimed at new, previously non-existing jobs and in-
creased differentiation of minimum wages according to experience provide an appropri-
ate balance between the conflicting goals of high employment and low wage inequality.  
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1. Introduction

The immigrant population has increased substan-
tially in all the Nordic countries during the last two 
decades. A large fraction of immigrants originates 
from outside the EU. According to Eurostat, the 
share of foreign born among the working-age pop-
ulation (20-64 years) ranged from 9% in Finland to 
23% in Sweden in 2016. The corresponding figures 
were around 16% for Denmark, 21% for Norway 
and 18% for Iceland. Approximately three quarters 
of the foreign born in Sweden were born outside 
the European Union (EU28), while the shares in 
Denmark, Finland and Norway ranged between 
55% and 66%. In Iceland, less than a third of all im-
migrants came from outside the EU28 (Eurostat 
2018).  
 
The Nordic labour markets are characterised by low 
wage dispersion and high collectively agreed mini-
mum wages. High wage floors increase the risk of 
disemployment because there will be less demand 
for labour. In line with this reasoning, there are rela-
tively few low-skilled jobs available for the substan-
tial share of immigrants who have little education 
and poor language skills. Employment rates are 
also markedly lower for immigrants than for na-
tives. According to studies of the Nordic and other 
European countries, many immigrants need a long 
time after arrival to establish themselves in the la-
bour market.4 
 
The Nordic welfare models are largely premised on 
high employment rates. Arguably, this means that 
successful labour market integration of immigrants 
is especially important in the Nordics. Improving 

4 See, e.g., Åslund et al. (2017) for Sweden, Bratsberg et. al (2017) for Norway, Sarvimäki (2017) for Finland, Schultz-Nielsen (2017) for Denmark and Fasani et 
al. (2018) for several European countries.
5 See Winther (2015), Schauman (2016), Dagbladet (2016), and Schück (2016), for examples from Denmark, Finland, Norway and Sweden, respectively.
6 See Andersson Joona (2019) in this volume for a more extensive discussion of subsidised employment in the Nordic countries

the labour market integration of immigrants is key 
to achieving better economic outcomes, both for 
individuals and in the aggregate. 

In connection with the large influx of low-skilled 
refugee immigrants in recent years, various pro-
posals for reductions of minimum wages have been 
discussed in the Nordic countries.5 What role could 
minimum wage cuts play for creating more low-
skilled jobs and improving the labour market pros-
pects of immigrants? This is the primary question 
in this contribution. We also discuss to what extent 
such jobs could serve as stepping stones to more 
qualified and higher-paid jobs and how wages of 
natives and already employed immigrants would 
be affected by lower minimum wages. 
 
At present, employment subsidies are being used 
extensively as a means of cutting wage costs for 
persons with marginal attachment to the labour 
market in the Nordic countries. While these subsi-
dies are not the focus of our essay, we provide a 
brief discussion of them in the concluding section 
where we appraise different policies to facilitate 
the labour market integration of immigrants.6   
 
Section 2 describes the labour market situation of 
foreign-born people in the Nordic countries, while 
Section 3 is concerned with an aspect of wage for-
mation in these countries that is of particular rel-

The Nordic welfare models 
are largely premised on high 
employment rates.
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evance for the low-skilled: the minimum wage ar-
rangements. Focusing on Nordic studies, Section 4 
reviews previous research on the employment ef-
fects of minimum wages and wage mobility among 
low-paid and low-skilled workers. Section 5 discuss-
es the policy implications of our analysis. 

2. Immigrants in the Nordic labour markets

We focus primarily on immigrants born outside the 
EU28 in this section. Migration from outside the EU, 
as opposed to migration within the EU, is mostly 
refugee immigration and less often work-related.
 
Figure 1 reports employment rates for immigrants 
and natives in the Nordic as well as other Europe-
an countries.7 While employment rates for natives 

7 Norway and Iceland are not included in the EU28. Immigrants from these countries in the other Nordic countries are thus included in the group of non-EU 
immigrants.
8 See Nielsen et al. (2004), Elonen and Woolley (2014), Barth et al. (2012) and National Institute for Economic Research (2014) for more details on wages in 
Denmark, Finland, Norway and Sweden, respectively, and Calmfors et al. (2018a) for more details on fixed-term employment. 

are high in an international comparison in Swe-
den, Denmark and Norway, employment rates for 
immigrants are around the same as in most other 
comparison countries. This is reflected in the large 
employment rate gaps between natives and foreign 
born, ranging from 15 percentage points in Norway 
to 19 in Sweden. The generally high employment 
rates in the Nordics are mainly due to higher female 
employment than in most other EU countries. Dif-
ferences in employment rates for men are smaller. 
Employed immigrants also tend to have lower wag-
es than employed natives and more insecure jobs. 
Those born outside the EU28 are overrepresented in 
fixed-term employment in Denmark, Finland, Nor-
way and Sweden, and (except in Denmark) more so 
than in the EU28 on average.8 

Figure 1 Employment rates for natives and immigrants born outside the EU28, 20-64 years, percent 
of population group

Note: The data refer to 2017 and are ordered by the difference in employment rates between natives and immigrants 
born outside the EU28. 
Source: Eurostat.
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An important determinant of labour market pros-
pects is educational attainment. High entry wages 
may act as a barrier to entering the labour market 
primarily for low-skilled immigrants. As shown in 
the next section, minimum wages cut far into the 
wage distribution in sectors offering jobs with low 
qualification requirements.

Figure 2 shows the educational composition among 
natives and immigrants born outside the EU28 in 
the Nordic countries as well as the employment 
rate for each group (reported inside the bars of the 
diagram). Immigrants in all Nordic countries are 
more likely to have lower education (lower second-
ary or less) than natives. This is particularly true for 
Finland and Sweden, mainly due to the very small 
share of low-educated natives. The share of immi-

9 The exception is immigrants in Iceland with low education, who have a higher employment rate than immigrants with medium-level education.

grants with a low-education background varies only 
moderately across the countries, ranging from 29% 
in Denmark to 36% in Sweden.  However, it should 
also be noted that a large share of immigrants are 
highly educated (with tertiary education) in some 
of the Nordic countries. 

Employment rates are positively related to the lev-
el of education for both natives and immigrants in 
all countries.9 However, even after accounting for 
educational attainment, employment rates are in 
almost all cases lower for immigrants.

Besides high employment rates, the Nordic coun-
tries are also characterised by low wage inequality, 
as evident in Figure 3. The figure relates the dis-
persion in the lower part of the wage distribution 

Figure 2 Employment rates by educational attainment in the Nordic countries for natives and immigrants 
born outside the EU28, percent 

Note: The data are for 2017 and the population refers to those aged 18-64 years. Low, medium and high education 
refers to lower secondary education or lower, upper secondary and post-secondary non-tertiary education and tertiary 
education, respectively. The employment rate is reported inside the bars and refers to the age group 20-64 years.
Source: Eurostat.
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(P50/P10)10 to the relative employment rate of 
immigrants from outside the EU28 (the ratio be-
tween the employment rates for these immigrants 
and natives) for 27 European countries. There is a 
positive relationship between wage inequality and 
immigrants’ relative employment. This is no proof 
of causality, but the duality in the Nordic labour 
markets seems to manifest itself in employment 
rate differentials rather than wage differentials.

The Nordic countries have some of the largest dif-
ferences in literacy proficiency between natives 
and foreign born. Calmfors et al. (2018a) find that 
differences in literacy proficiency explain a much 
larger share of the employment gap between na-
tives and immigrants than differences in formal 
education. This is also suggested by Figure 4, which 

10 P50/P10 refers to the median wage divided by the wage in the tenth percentile, i.e., the wage of the worker with a higher wage than 10% of all employees 
and a lower wage than 90% of the employees.
11 “Immigrant background” is defined as having spoken a foreign language as a child.

shows employment rates for natives and persons 
with an immigrant background by the level of liter-
acy proficiency in the Nordics and a few comparison 
countries.11 Those with an immigrant background 
and with low levels of literacy proficiency seem to 
have lower absolute employment rates in Sweden 
and Finland than in most other comparison coun-
tries, suggesting that sufficient language skills may 
be more important for employability in these two 
Nordic countries than elsewhere.  

To summarise, this section has shown that most 
Nordic countries struggle with the labour market in-
tegration of non-labour immigrants, but to varying 
extents. The exception is Iceland, where the share 
of immigrants born outside the EU28 is small and 
their employment rate is very high. We conclude 

Figure 3 Relationship between wage dispersion and relative employment rate of foreign born from outside 
the EU-28, percent 

Note: The relative employment rate of immigrants is measured as the ratio between the employment rates for immi-
grants and natives in the age group 20-64 years. Dispersion in hourly wages is measured as P50/P10 (see footnote 10). 
Data refer to 2014. 
Source: Eurostat.
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that the integration challenge is much smaller in 
Iceland than in the other Nordic countries. Thus, we 
will focus our analysis on Denmark, Finland, Nor-
way and Sweden. The large differences in the share 
of immigrants in the population across these coun-
tries, however, imply that the magnitude of their 
challenges differs. Sweden has by far the largest 
share of foreign born as well as of immigrants born 
outside the EU28. This makes Sweden’s economic 
prospects even more dependent on successful la-
bour market integration of immigrants than is the 
case in Denmark, Finland and Norway. 

3. Minimum wage systems in the 
Nordic countries

An aspect of wage formation of particular rele-
vance for the low-skilled in the Nordic countries is 
the design of the minimum wage systems. Mini-
mum wages are agreed in negotiations at the in-
dustry level between employers and unions and not 
set by legislation as in most other countries. This is 
a consequence of the Nordic labour market mod-
els, which rely heavily on the self-governing of the 
social partners. The rules to be followed by employ-
ers and employees are to a large extent stipulated 
in collective agreements at the central, industry or 

Figure 4 Employment rate by literacy proficiency for natives and persons with an immigrant background, 
percent 

Note: Immigrant background is defined as having spoken a foreign language as a child. The data are from the Pro-
gramme for the International Assessment of Adult Competencies (PIAAC), conducted by the OECD in 2012. There are 
six levels of literacy proficiency: the two lowest and two highest have been merged here.
Source: Calmfors et al. (2018a).
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local level. Figure 5 shows that the coverage of col-
lective agreements is high in the Nordics relative to 
the OECD average. 

Almost all OECD countries including the Nordics 
(with the exception of Iceland) have experienced 
decreases in union membership rates in the last 
thirty years (Calmfors et al. 2018b). But contrary 
to most other OECD countries, none of the Nordics 
have seen a significant downward trend in collec-
tive agreement coverage. This means that, by and 
large, collective agreements still set the terms for 
the labour market. 
 
In Denmark and Sweden, collective agreements 
(and thus minimum wage stipulations) only apply 
to firms who have signed such an agreement. Firms 

12 Norway implements extensions only in some industries, providing additional agreement coverage for around 4% of all employees in 2013, while extensions 
are more widespread in Finland, covering 16% of employees in 2014 (OECD 2017). 
13 In Finland and Norway, the collectively agreed rates in these industries are extended by law to firms without collective agreements (with the exception of 
retail in Norway; see Arbeidstilsynet 2018). 
14 See, e.g, Skedinger (2006, 2015).

with collective agreements must apply the agree-
ment to all workers, regardless of union member-
ship due to erga omnes-clauses, which are used 
in all Nordic countries. Finland and Norway have 
different types of extension rules. Such extensions 
imply that firms not covered by collective agree-
ments must still comply with certain elements of 
the agreement in their industry or worker profes-
sion, e.g., with minimum wage rates.12 
 
Table 1 shows minimum wage rates in the Nordic 
countries (except Iceland) for three industries: ho-
tels and restaurants, retail, and construction.13 The 
first two industries are among the largest of the 
low-pay sectors, in which minimum wages are typi-
cally binding.14 Also, many immigrants work in these 
industries. The third industry is not characterised 

Figure 5 Coverage of collective bargaining, percent of employees

Note: The series for the OECD is a weighted average of the 35 member countries. 
Source: OECD (2017).
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by low pay, nor is it a major employer of immigrants 
from outside the EU28, but it has attracted a sub-
stantial inflow of foreign workers from other EU 
countries. These individuals include posted workers, 
i.e., those employed by a foreign firm temporarily 
operating in the country, as well as workers em-
ployed by a domestic firm. 

The rates in Table 1 pertain to a worker who is un-
skilled, without work experience and at least 20 
years of age. These are the minimum rates at which 
a low-educated adult would normally be employed 

in his or her first job in the selected industries 
(apart from apprentices and trainees, for whom 
special subminimum rates usually apply). 

Minimum wage levels, expressed in euros, are high-
est in Norway, followed by Denmark and Sweden, 
and lowest in Finland. A more informative measure 
of the extent to which minimum wages cut into the 
wage distribution is the relative minimum wage, 
i.e., the minimum as a percentage of the average 
wage in the whole economy. These “bites” are con-
sistently smaller in Finland (47-50% in 2016) than in 

Table 1 Minimum wages in the Nordic countries

Note: The rates apply to unskilled non-trainee manual workers (except cleaners, if covered by the collective agreement) 
without experience and at least 20 years of age. If the hourly (monthly) minimum rate is not stated in the collective 
agreement, we have converted it from the monthly (hourly) rate using the explicit formulas in the agreements. The 
stipulated working week is 37 hours in the Danish collective agreements, 37.5 in the Norwegian agreements and 40 in 
the Finnish and Swedish agreements. For retail in Finland, the rates apply to the region with lowest adjustment for 
cost of living.
Source: Own compilation of minimum wages from various collective agreements, using average gross monthly wages 
in full-time equivalents for the whole economy from UNECE and exchange rates from Eurostat. For details on the 
collective agreements included, see Ek and Skedinger (2019).

Collective agreement     Denmark
2006         2016

Finland
2006         2016           

Norway
2006         2016           

Sweden
2006         2016          

Hotels and restaurants 

Monthly, national currencies
Monthly, euros
   
Hourly, national currencies  
Hourly, euros

Percent of average wage (monthly)  

16 072
2 155

100.24
13.44

58.1       

19 038
2 557

118.74
15.95

52.8

1 300
1 330

8.36
8.36

49.7

1 599
1 599

10.06
10.06

46.6

18 141
2 254

111.98
13.92

59.4

24 816
2 671

153.17
16.49

56.2

15 006
1 621

86.75
9.37

60.1

20 610
2 177

119.13
12.58

61.8

Retail 
   
Monthly, national currencies
Monthly, euros

Hourly, national currencies
Hourly, euros
   
Percent of average wage (monthly)

15 060
2 019

93.93
12.59

54.5

18 024
2 421

112.42
15.10

50.0

1 331
1 331

8.32
8.32

49.8

1 707 
1 707

10.67
10.67

49.7         

16 521    
2 053      

101.67    
12.63      

54.1        

22 803
2 454

140.33
15.10

51.6

14 515
1 568

87.44
9.45

58.2

20 239
2 137

121.92
12.88

60.7

Construction 
  
   Monthly, national currencies 
   Monthly, euros 
   
   Hourly, national currencies
   Hourly, euros

Percent of average wage (monthly)

15 416
2 067

96.15
12.89

55.8

18 382
2 469

114.65
15.40

51.0

1 317
1 317

7.60
7.60

49.2

1 721
1 721

9.93
9.93

50.1

19 175
2 383

118.00
14.66

62.8

27 667
2 979

170.32
18.33

62.7

13 642
1 474

78.40
8.47

54.7

18 575
1 962

106.75
11.27

55.7
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the other countries, and largest in Sweden (55-62% 
in 2016), except for construction. 
 
Relative minimum wages in hotels and restaurants 
and retail have evolved differently over time in the 
Nordics. Compared to 2006, the minimum wage 
bite in hotels and restaurants in 2016 decreased 
in all countries except Sweden, where it increased 
from 60% to 62%. Similarly, relative minimum wag-
es in retail have decreased in Denmark and Nor-
way and increased in Sweden (from 58% to 61%). 
In construction, though, relative minimum wages 
have remained rather stable in all countries except 
for the decline in Denmark.  

Displaying the minimum wages only for a stan-
dardised worker, Table 1 conceals the fact that 
minimum wages are differentiated along several 
dimensions in the collective agreements. Table 2 
shows the criteria used for differentiating mini-
mum rates in the selected agreements in the Nor-
dic countries. All of the collective agreements in 
the four countries differentiate minimum wages 
by work experience and occupation. Differentia-
tion by occupation always distinguishes between 

unskilled and skilled jobs, but differentiation within 
the two categories also exists in some agreements. 
For adult workers, age is used as a criterion for dif-
ferentiation only in the Swedish agreements, and 
it applies up to the age of 19 or 20. The collective 
agreement for retail in Finland is the only agree-
ment that differentiates minimum wages by re-
gion, with slightly higher rates in areas with higher 
costs of living. 

Differentiation of minimum wages by experience 
can be justified by economic theory, as more expe-
rience is assumed to increase the productivity of 
the worker. However, a closer look at the differen-
tiation by experience in the collective agreements 
reveals that it is rather modest. Two years’ expe-
rience, for example, yielded no higher minimum at 
all in two countries (Denmark and Sweden) and 
at most 2.8% (Finland) in hotels and restaurants 
for an unskilled worker in 2016. The corresponding 
range in retail is from 3.1% (Norway) to 4.5% (Swe-
den). Additional experience (above two years and 
up to at most ten years) is associated with higher 
minimum wages in almost all of these agreements. 

Table 2 Criteria for differentiation of minimum wages in the Nordic countries

Note: The criteria refer to 2016 and apply to non-trainee manual workers who are at least 18 years of age.
Source: See Table 1.

Collective agreement Age Experience  Occupation Region

Hotels and 
restaurants 
   
   Denmark
   Norway
   Finland 
   Sweden  X

X
X
X
X

X
X
X
X

Retail 
   
   Denmark
   Norway
   Finland 
   Sweden  

     

X

X
X
X
X

X
X
X
X

X

Construction 
  
   Denmark
   Norway
   Finland 
   Sweden X

X
X
X
X

X
X
X
X
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Minimum wages in the Nordics are high by interna-
tional standards.15  To the extent that high relative 
minimum wages act as hurdles for immigrants in 
the hotels and restaurants industry and in retail, 
data indicate that this is likely a more severe prob-
lem in Sweden than in the other Nordic countries. 
In line with this argument, our discussion in Section 
2 pointed to relatively less successful labour market 
integration of the large population of immigrants 
in Sweden. Conversely, relative minimum wages are 
lowest in Finland. Data also suggest that the hur-
dles associated with minimum wages have become 
higher in Sweden during the last decade, while the 
other three Nordics have moved in the opposite  
direction and lowered them. 

4. Research on minimum wages, spillovers and 
wage mobility

An assessment of the effects of minimum wages 
on the functioning of the labour market must ad-
dress a number of questions concerning efficiency 
and distributional concerns. How large is the effect 
on employment in general, and for the low-skilled 
in particular? Are wages of incumbent and high-
er-paid employees affected by spillover from min-
imum wages? Do workers at minimum wages and 
other low-paid employees get stuck in these jobs or 
do they proceed to better-paid positions? This sec-
tion reviews research on these questions, focusing 
on studies dealing with Nordic labour markets. 
   
4.1 Minimum wages and employment
There is a voluminous international literature on the 
employment effects of minimum wages, but there 
is hardly any consensus on the issue.16 A survey by 

15 In OECD countries with statutory minimum wages, these ranged between 25% (US) and 51% (New Zealand) of average wages for full-time workers in 2016, 
according to the OECD.  
16 See, e.g., Sabia et al. (2012), Giuliano (2013) and Dube et al. (2016) for some of the more recent studies on US data.
17 The dearth of studies is probably at least partly explained by the fact that the minimum wages are negotiated at the industry level, implying difficulties in 
matching bargaining areas with industries (as classified in databases available from national statistics offices) as well as uncertainty regarding whether a 
given worker or firm is actually covered by a collective agreement. 

Neumark and Wascher (2007) argues that most 
studies indicate negative effects, albeit in many 
cases small ones. Several findings also suggest 
that the negative effects are concentrated among 
the low-skilled. These views have been challenged in 
meta studies by Doucouliagos and Stanley (2009) 
and Belman and Wolfson (2014), who claim that 
publication bias favouring negative results has ex-
aggerated adverse employment effects. However, 
these meta analyses do not take into account the 
methodological quality of the studies. 

To what extent are the findings in the international 
literature relevant in the Nordic context? According 
to theoretical research, higher minimum wages may 
have both positive and negative effects on employ-
ment. Raising an initially low minimum wage may 
increase employment because labour supply will be 
larger. But if the minimum wage is high to begin 
with, employment will instead decrease because 
there will be less demand for labour. The competi-
tive model, the monopsony model as well as search 
and matching models all predict that minimum 
wages decrease employment if the minimum ex-
ceeds the competitive wage, that is the wage at 
which the labour market clears under perfect com-
petition (see e.g. Cahuc et al. 2014). On theoretical 
grounds disemployment effects are therefore more 
likely in the Nordic countries where minimum wag-
es are much higher than in most other countries. 
Nonetheless, few minimum wage studies are con-
cerned with the Nordic countries. This is somewhat 
surprising, since these countries are characterised 
by high minimum wages in low-pay industries that 
“bite” far into the wage distributions (as noted in 
Section 3).17 
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Table 3 Minimum wage studies in the Nordic countries

Note: Eliasson and Nordström Skans (2014) are not studying minimum wages in a strict sense but examine the 
employment effects of a one-shot increase in collectively agreed wages for a selected group of low-wage workers. 
Quasi-experiments rely on comparisons between individuals affected by a change in the minimum wage and individu-
als assumed to be unaffected by the change.  
Source: Own compilation.

Study Country Target group/
sector and sample 
period

Analytic approach Effect on employment

Albæk and Madsen 
(1987)

Denmark Unskilled workers, 
1976-78

Comparison of 
wage distributions 

Negative
Decrease in level of employment

Askildsen et al. 
(2000)

Norway Manufacturing, 
1991-95 

Quasi-experiments Mixed 
Increase in job separations to 
unemployment with increasing min-
imum wages, no effect on hirings 
from unemployment with decreas-
ing minimum wages

Böckerman and 
Uusitalo (2009) 

Finland Youth, retail, 1991-
96

Quasi-experiments Mixed
Share of employment and hours 
decreased after introduction of 
youth subminimum as well as after 
its removal

Edin and Holmlund 
(1994)

Sweden Youth, engineering 
industry, 1972-91

Regression Negative 
Decrease in level of employment

Eliasson and Nord-
ström Skans (2014)

Sweden Public sector, 
2003-11

Quasi-experiments Mixed
Decrease in hirings. No effect on job 
separations in general or for immi-
grants, but increase for individuals 
with lower school grades

Forslund et al. 
(2014)

Sweden Five case studies, 
2001-10

Quasi-experiments None
No effect on job separations in gen-
eral or for immigrants, but increase 
for individuals with lower school 
grades

Kreiner, Reck and 
Skov (2019)

Denmark Youth, private sec-
tor, 2012-15

Quasi-experiments Negative
Increase in job separations

Lundborg and 
Skedinger (2014) 

Sweden Refugees, young 
natives, 1998-2007

Regression Negative
Increase in probability of and num-
ber of days in unemployment, larger 
for refugees than for young natives

Skedinger (2006) Sweden Hotels and restau-
rants, 1979-99

Quasi-experiments Negative
Increase in job separations with in-
creasing minimum wages, increase 
in hirings with decreasing minimum 
wages 

Skedinger (2015)
 

Sweden Retail, 2001-05 Quasi-experiments Negative
Increase in job separations.
Substitution of workers with higher 
wages for workers with lower 
wages
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Table 3 summarises the Nordic studies on the em-
ployment effects of minimum wages.18 A majority 
of the studies – six out of ten – deal with Sweden, 
two with Denmark and one study each with Fin-
land and Norway. Six studies report consistently 
negative employment effects, one study is unable 
to document any statistically significant effect and 
the remaining three yield mixed results. Various an-
alytical approaches are used. Seven of the studies 
rely on quasi-experiments where individuals “affect-
ed” by minimum wage changes are compared to a 
control group of “unaffected” individuals. 

Four of the Swedish studies examine how hirings 
and separations from jobs are affected by chang-
es in minimum wages in a quasi-experimental set-
ting. Skedinger (2006, 2015) finds that increased 
minimum wages cause more workers to lose their 
jobs or be separated for other reasons in the hotels 
and restaurants industry and in retail, respectively. 
Forslund et al. (2014) deal with minimum wage in-
creases in five collective agreements in the private 
and public sector. Overall, the results indicate small 
or negligible effects on job separations. Eliasson 
and Nordström Skans (2014) study minimum wage 
increases for municipal workers and find that sep-
arations from jobs were little affected but hirings 
declined. 
 
The most recent study, Kreiner et al. (2019), is also 
quasi-experimental and documents large job losses 
when Danish teenagers turn 18 – an age after which 
substantially higher minimum wages apply accord-
ing to collective agreements. The oldest study in Ta-
ble 3, by Albæk and Madsen (1987), also finds a nega-
tive employment effect but its analytical approach, 
originally developed by Meyer and Wise (1983), is 

18 One Nordic study on the employment effects of minimum wages, Sauramo and Solttila (1985), is not included in Table 3, since it is written in Finnish 
(in which we lack proficiency). According to the working paper version of Böckerman and Uusitalo (2009), the study finds no negative effects on youth 
employment. 
19 The subminimum applied to workers below 25 years of age and amounted to 80% of the lowest minimum wage, depending on occupation and region.

rarely used today. It has been criticised for not being 
robust to different assumptions about the function-
al form of the wage distribution and how far spill-
overs reach into the wage distribution (Dickens et 
al. 1998). Results in Askildsen et al. (2000) for Nor-
way are mixed, but the choice of manufacturing as 
the target sector is problematic as minimum wages 
tend to be more binding in other sectors, primarily 
personal services. This is also manifested by the fact 
that there are few observations of individuals “af-
fected” by changes in minimum wages in the data 
set, resulting in little statistical power. 
 
Böckerman and Uusitalo (2009) examine a natural 
policy experiment in Finland, in which subminimum 
wages for youth in the retail sector were introduced 
on a temporary basis.19 The finding is that both the 
decrease in minimum wages and the subsequent 
increase were associated with a decline in employ-
ment for youth. The authors argue that the contra-
dictory findings may be attributed to differential 
labour force or employment trends that they are 
unable to adequately control for in the short panel 
at hand. 
 
Three studies (Forslund et al. 2014, Eliasson and 
Nordström Skans 2014, Skedinger 2015) examine 
composition effects in the workforce as minimum 
wages increase and find that more qualified work-
ers are substituted for less qualified ones (which is 
consistent with many studies for other countries; 
see Neumark and Wascher 2007). Notably, this in-
cludes the one study that does not suggest any neg-
ative effect on overall employment (Forslund et al. 
2014). 

 



199

Wage Policies and the 
Integration of Immigrants

Separate results for immigrants are reported in 
three studies. Eliasson and Nordström Skans (2014) 
and Forslund et al. (2014) do not find any difference 
in the probability of separation from a job between 
natives and foreign born.  In contrast, Lundborg 
and Skedinger (2014) find that refugee immigrants 
are considerably more likely than young natives to 
become unemployed as minimum wages increase.  
Unlike the other more recent studies, the authors 
rely on a regression framework to identify the ef-
fects.20 
 
Several of the features that characterise interna-
tional research on minimum wages also apply to 
the Nordic studies. Long-term effects of minimum 
wages have been examined much less than short-
term effects, even though theory suggests that dis-
employment effects may grow over time as firms 
adjust their capital-labour ratio (Sorkin 2015).21  
 
Another characteristic in common with the inter-
national literature is that few studies investigate 
cuts in the minimum wage (see Hammarstedt and 
Skedinger 2017). This is not surprising, given that 
(nominal) decreases of minimum wages are rare. 
From a policy perspective, this gap in research is 
serious since the employment effects of wage in-
creases and decreases are not necessarily symmet-
ric. The effects of a decrease may be small because 
it can take time for new low-wage jobs that can 
absorb the supply of low-skilled workers to emerge. 
Employers may also be concerned that a decreased 
minimum wage would be associated with adverse 
effects on worker morale and effort. Accordingly, 
Böckerman and Uusitalo (2009) report low take-up 
rates of the Finnish temporary subminimum wage 
for youth. A survey of Swedish employers by Lund-

20 The wage data are too crude to allow a quasi-experimental approach, comparing “treated” individuals to those in a control group “unaffected” by minimum 
wages. 
21 Meer and West (2016) find no immediate effects of minimum wage hikes on employment but adverse effects after one and two years.  
22 See, e.g., Forslund et al. (2014) and Skedinger (2014) for results concerning Sweden.

borg and Skedinger (2016) as well as experimental 
evidence in Eriksson et al. (2017) also suggest that 
quite large minimum wage reductions are required 
before employers are prepared to hire more immi-
grants. 

The Greek experience in the aftermath of the fi-
nancial crisis may provide the best evidence avail-
able on the effects of large reductions of the min-
imum wage. A reform in 2012 cut minimum wages 
substantially for workers as part of the country’s 
structural adjustment programme, which was a 
condition for the rescue loans obtained. The reduc-
tions were differentiated by age: 32% for workers 
below the age of 25 and 22% for older workers. 
Yannelis (2014) finds a strong positive effect of 
the minimum wage cuts on employment of young 
workers relative to that of older workers, most of 
which was due to a substitution away from the 
latter to the former group. Karakitsios (2016) finds 
similar effects of the same reform. 
 
To sum up, the evidence on the effects of minimum 
wage increases is more suggestive of negative em-
ployment effects for the Nordic countries than for 
other countries. This is consistent with the theoret-
ical prediction that negative employment effects 
of minimum wages are more likely if these are high 
as is the case in the Nordics. There is not, however, 
any empirical research for the Nordic countries on 
minimum wage cuts. 
 
4.2 Spillover effects
There is overwhelming evidence that minimum 
wage hikes are associated with wage increases for 
the lowest paid workers.22 Although rarely stud-
ied, minimum wage reductions can be expected to 
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have analogous direct effects, at least in the longer 
run.23 However, effects of increases and decreases 
are not necessarily symmetric in the short term, as 
discussed previously. An often-expressed concern 
regarding such reductions of minimum wages is the 
possibly adverse indirect effects on the wages of 
incumbent workers higher up in the wage distribu-
tion. Such wage spillover can occur because of pro-
duction technology. If minimum wage workers (A) 
and a group of more skilled and highly paid work-
ers (B) are substitutes, employers may seek to hire 
more of A workers and less of B workers, when the 
wage of the former group falls. This may force also 
B workers to accept lower wages. However, if the 
groups are complements in production, so that B 
workers become more productive as more A work-
ers are hired, B workers may see an increase in their 
wage. 
 
The international literature on spillover effects of 
minimum wages is much smaller than that on em-
ployment effects, and the studies invariably consid-
er only minimum wage increases. The findings are 
mixed: While some studies indicate that minimum 
wage hikes contribute to higher wages further up 
in the wage distribution, albeit not reaching very 
far, others suggest no spillover at all.24 The National 
Institute of Economic Research (2007) shows that 
minimum wage increases in 2003–05 compressed 
the wage distribution in the hotel and restaurant 
industry and for employees in municipalities in 
Sweden. The increases also seem to have affected 
workers above the minima – but still far down in 
the distribution – through spillover. We are aware 
of no other Nordic studies on the subject.

 

23 The study by Yannelis (2014), discussed in Section 4.1, finds that young workers, who were subject to a larger drop in the minimum wage than older workers, 
also experienced a larger decrease in the average wage.
24 See, e.g., Autor et al. (2016) for evidence indicating wage spillovers in the US and Stewart (2012) for evidence to the contrary for the UK.
25 See, e.g., Card and Peri (2016) for a survey of the literature.
26 See also, e.g., Peri and Sparber (2009), Ottaviano and Peri (2012) and D’Amuri and Peri (2014).

As with employment outcomes, it is not clear 
whether spillover effects of minimum wage in-
creases and decreases are symmetric. It also ap-
pears uncertain to what extent the findings in the 
international literature on wage spillover are ap- 
plicable to the Nordic labour markets with their col-
lectively bargained minimum wages. 

A different, but related, strand of research deals 
with wage spillover for native workers due to im-
migration. The extent to which immigration causes 
wages of native workers to decrease, if at all, is a 
highly controversial issue.25 Bratsberg and Raaum 
(2012) study the impact of immigrants entering 
the Norwegian construction industry and exploit 
the fact that different occupations have different 
requirements on certification and licensing, giving 
rise to exogenous differences in immigrant inflows. 
The finding is that an increase in the number of 
immigrants entering a particular occupation has a 
negative effect on the wages of especially low- and 
medium-skilled natives. In contrast, recent work by 
Giovanni Peri and co-authors, including Foged and 
Peri (2016) for Denmark, finds that native workers 
are pushed into other, better-paying occupations, 
even though immigration may cause wages to de-
crease in a specific occupation.26 According to the 
Danish study, larger refugee immigration increased 
the propensity of low-skilled natives to move to 
occupations with more complex tasks, resulting in 
higher wages for low-skilled natives. The findings 
indicate that immigrants and natives act as com-
plements in production to each other. 
 
Despite the lack of consensus in the literature, re-
cent research thus indicates that immigration does 
not necessarily have detrimental effects on native 



201

Wage Policies and the 
Integration of Immigrants

Figure 6 Trajectories of unemployed individuals who were hired on low-skilled jobs in 2005 in Sweden 

(b) Persons in low-skilled jobs, higher-skilled jobs and non-employment, percent  

(a) Persons with a wage in the lowest decile of the wage distribution, percent  

Note: The diagrams apply to individuals aged 25-54 years who had at least 60 days of registered unemployment at the 
Public Employment Service in 2005 and who were employed in low-skilled jobs according to the International Standard 
Classification of Occupations in November the same year. These individuals are then tracked five years back (in panel 
b) and up to ten years forward in time. Panel (a) shows the share of all workers from this group (employed at a par-
ticular point in time) who are in the lowest decile of the Swedish wage distribution of workers aged 18-64 years. Panel 
(b) shows the share of all workers from this group who are either employed in low-skilled (elementary) occupations, 
higher-skilled (not elementary) occupations or not employed in November in different years. 
Source: Calmfors et al. (2018a).
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workers’ wages. This is relevant to our discussion, 
since it suggests that incumbent workers may be 
able to transition to other jobs should wages in 
their current occupation fall, at least if the reduc-
tion is caused by large immigration inflows and 
possibly also if it is due to lower minimum wages.

4.3 Wage mobility
A potential downside of minimum wage cuts to 
facilitate the creation of low-skilled jobs is the risk 
that more workers may be stuck with very low wag-
es. Therefore, the extent to which low-wage workers 
are able to proceed to jobs with higher skill require-
ments and higher wages is important for the long-
run effects of minimum wage policy. 

There is a large international literature on wage and 
earnings mobility.27 It explores the characteristics of 
low-wage workers and whether low-wage jobs act 
as stepping stones to better-paid jobs or lead to 
lower future wages through, e.g., stigmatisation or 
deterioration of human capital.   
 
Forslund et al. (2012) and the National Institute of 
Economic Research (2014) study workers in the low-
est decile of the Swedish wage distribution in 2000 
and 2008, respectively. Only few of these workers 
experienced low-wage persistence in the long term, 
but it was more common for women, older workers, 
lower educated and foreign born. Nonetheless, most 
workers leaving jobs with low wages did not move 
very far upwards in the wage distribution according 
to the second study. Similar results are presented 
by Skedinger (2014), who analyses low-wage per-
sistence in the short term in the Swedish hotel and 
restaurant industry and retail. Few workers in the 
lowest decile of the intra-industry wage distribution 

27 See McKnight et al. (2016) and Schnabel (2016) for reviews of the international literature. Asplund and Eriksson (2000) provide a review of earlier research 
from the Nordics. 
28 In general, foreign studies show that education and (on-the-job) training increase the probability of – but far from guarantee – upward wage mobility and 
future employment. The effect likely depends on the scope and quality of the training (see McKnight et al. 2016 for a discussion).

remained there in the following year, but most work-
ers moved only to the second-lowest decile. 
 
For Denmark, Deding (2002) finds that men and 
workers with less work experience had a higher 
probability of leaving low-wage employment be-
tween 1992 and 1995 than women and more expe-
rienced workers. Swedish low-wage workers who 
switch sector, occupation, workplace or participate 
in education have an increased probability of leaving 
low-wage employment, according to the National 
Institute of Economic Research (2014).28 
 
In previous work (Calmfors et al. 2018a), we study 
the stepping-stone effect of low-skilled jobs in, e.g., 
cleaning, hotels and restaurants in Sweden – ele-
mentary occupations in the terminology of the In-
ternational Standard Classification of Occupations. 
We examine the long-term labour market outcomes 
for unemployed persons who took such jobs in 2005, 
as shown in Figure 6. Panel (a) reports the share of 
all employees from this group who had a wage in 
the lowest tenth of the wage distribution between 
2005 and 2015. Although many workers, especially 
foreign born and women, are hired at wages in the 
lowest decile of the wage distribution, the majority 
transition to higher wages over time. Quite a few 
of them also eventually move to more skilled occu-
pations. This is evident from panel (b), which shows 
the share of all individuals in the studied group who 
were employed in low-skilled jobs, in higher-skilled 
jobs and not employed in November 2000-13. For 
instance, eight years after entry into a low-skilled 
job, 43% were employed in occupations with higher 
skill requirements. 
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Further analysis in Calmfors et al. (2018a), howev-
er, shows that this process does not lead very far 
– neither in terms of the wage level nor occupation-
al skill requirements. Around 15% of workers also 
quickly leave employment after entering low-skilled 
occupations. Foreign-born and low-skilled workers 
have less favourable long-term labour market out-
comes than natives and high-skilled workers, but 
low-skilled jobs act as a path to employment to a 
larger extent for foreign born than for natives. An-
other observation is that among the unemployed 
with tertiary education who take up low-skilled jobs, 
many are foreign-born. Finally, we find a positive, 
but small, relationship between the share of high-
skilled jobs at the firm of the low-skilled job entrants 
and their probability of transitioning to occupations 

with higher skill requirements in the future. Hence, 
the characteristics of the workplace also seem to 
affect future wage and job mobility.

Figure 7 estimates the effect on annual earnings 
of entering a low-skilled job. We compare the an-
nual earnings of low-skilled, unemployed individuals 
taking such jobs with those of unemployed who re-
mained registered at the Public Employment Ser-
vice in November 2005. The latter group thus acts 
as a control group. To improve comparability of the 
two groups, we match each individual from the first 
group to an individual in the second group with as 
similar observable characteristics as possible. Then 
we only compare the outcomes of the matched indi-
viduals.  According to the results, average earnings 

Figure 7 Annual earnings of unskilled unemployed individuals who were hired in low-skilled jobs or who 
remained unemployed in November 2005 in Sweden, in thousand SEK 

Note: The figure compares the annual earnings (in thousand SEK, 2015 prices) of low-skilled individuals (less than 
upper secondary school education), aged 25-54 years, who had at least 60 days of registered unemployment at the 
Public Employment Service (PES) in 2005 and who were employed in low-skilled jobs in November the same year, with 
earnings of low-skilled individuals, also with at least 60 days of unemployment, who remained registered at the PES 
in November. We utilise nearest neighbour matching to make individuals within the two groups more comparable. 
Matching is performed on gender, birth region and educational attainment (exact matching) as well as age, years 
since immigration (for foreign born), earnings in 2004 and registered unemployment days in 2004 and 2005 (as close 
matching as possible). Matching is performed with replacement. All workers in low-skilled jobs in 2005 are matched to 
persons who were unemployed in 2005 but not vice versa.
Source: Calmfors et al. (2018a).
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were markedly higher among the unemployed who 
took low-skilled jobs than in the control group – both 
in the short and long term.29 Taking low-skilled jobs 
may thus be a favourable strategy for the unem-
ployed with little education.30 Even so, low-skilled 
jobs do not generally work as shortcuts to more 
qualified jobs: the share of workers in jobs with 
higher skill requirements in 2013 was markedly low-
er among workers who took low-skilled jobs than for 
those who remained unemployed in November 2005 
(Calmfors et al. 2018a). This means that one should 
not expect low-skilled, low-paying jobs to quick-
ly lead to better-paid jobs, even though a sizeable 
share of the low-skilled entrants eventually transi-
tioned to more skilled occupations.

There is some related Nordic research on the wage 
assimilation of immigrants. Husted et al. (2001) 
and Nielsen et al. (2004) find that the wage catch-
up for non-labour immigrants in relation to natives 
in Denmark is strongly related to work experience, 
especially for males. This suggests that finding a 
job soon after arrival is important for future wage 
levels. Ansala et al. (2018) report that entry-job 
characteristics, like co-worker earnings, strongly 
predict both initial and future annual earnings for 
immigrants in Sweden and Finland. Apparently, the 
nature of the entry job – not just having found one – 
also plays an important role.31

5. Policy conclusions

Our analysis has shown that there are large groups 
of low-skilled immigrants in the Nordic countries 
and that labour market integration is problematic 

29 Even though we use matching to control for observable worker characteristics in our analyses, there may still be unobserved heterogeneity between the 
groups that we have not accounted for. Consequently, the results should be interpreted with some caution.
30 This is also suggested by the international literature on low-wage persistence (see Schnabel 2016).
31 See also Barth et al. (2012) and Eliasson (2013) for studies on the wage catch-up of immigrants relative to natives in Norway and Sweden.  
32 The trade-off between increased employment and increased income inequality is less certain, as there are large differences in income between those with 
and those without jobs. 
33 See, e.g., Swedin (2017).

mainly for these immigrants (and much less so for 
those with higher skills). We have also documented 
relatively high wage floors in industries that employ 
low-skilled workers. Our conclusion is that the pro-
ductivity of many low-skilled immigrants does not 
match the wage levels associated with the Nordic 
labour market models. 

Could minimum wage reductions improve labour 
market prospects for low-skilled immigrants? We 
think so, but such cuts would probably need to be 
fairly large, implying a trade-off between increased 
employment and increased wage inequality that 
should be taken seriously.32  In our opinion, the case 
for minimum wage reductions to improve labour 
market integration for immigrants is strongest in 
Sweden, almost as strong in Denmark, Finland and 
Norway, but weak in Iceland. Sweden stands out 
with the largest number of immigrants born outside 
the EU28 relative to the working-age population, 
the largest employment gap between natives and 
those born outside the EU28, and the highest min-
imum wages in the low-wage sectors that we have 
examined. 
 
It is sometimes argued that low take-up of gener-
ous employment subsidies is evidence against large 
employment effects of minimum wage cuts.33 But 
employer surveys show that this is not necessar-
ily the case, since employers report a multitude of 
reasons for not using employment subsidies despite 
lower wage costs: a belief that those eligible for 
support do not have the appropriate skills, a lack 
of knowledge about the availability of subsidies, 
demanding contacts with the authorities, the need 
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for mentoring and so forth (Calmfors et al. 2018a). 
One could add that the temporary nature of the em-
ployment subsidies and their being subject to polit-
ical discretion also make it quite unlikely that firms 
would endeavour to set up large-scale operations 
relying on such subsidies. It has proven especially dif-
ficult to achieve large volumes for programmes that 
combine subsidised employment with education and 
training. The Swedish vocational introduction jobs, 
YA jobs (yrkesintroduktionsanställningar), for youths, 
the long-term unemployed and newly arrived immi-
grants, is a case in point. YA jobs require the employ-
er to have a collective agreement, are complex to 
administrate and engaged only 600 participants in 
January 2019, which is far below expectations when 
the programme was launched in 2014. 
 
In 2016, Denmark introduced a special programme 
with subminimum wages for refugees, the Basic 
Integration Training Programme, IGU (integrations-
grunduddannelse).34 Refugees and their reunited 
family members, aged 18-40, who have resided 
in Denmark less than five years are eligible for the 
two-year programme, which combines work with 20 
weeks of schooling. Unlike the Swedish YA jobs, em-
ployers are not required to have a collective agree-
ment. Employers should apply the minimum wage 
for trainees in the corresponding agreement. These 
wages are in most cases lower than the regular 
ones for non-trainees but differ substantially across 
agreements. In hotels and restaurants, for example, 
IGU workers are at present (December 2018) enti-
tled to 62% of the regular industry minimum during 
the first year and 68% during the second, while the 
corresponding figures for 18-25-year-olds in con-
struction are 79% and 93%, respectively. Those aged 
26 and older in construction receive no less than 
100% of the minimum. As in the YA programme, 
take-up rates have been low, with only about 1 800 

34 See Ministry of Immigration and Integration (2018a) for more details.

workers having registered from July 2016 to Novem-
ber 2018 (Ministry of Immigration and Integration 
2018b). Critics of the programme have zeroed in on 
its bureaucratic procedures, including the stipulation 
that workers receive a wage that differs by indus-
try rather than a flat, low rate (Centre for Political 
Studies 2017).    
    
As argued in Calmfors et al. (2018a), global mini-
mum wage reductions, pertaining to the whole la-
bour market, are likely to result in higher employ-
ment but also wider wage disparities, since many 
incumbent workers – both those on minimum wag-
es and some of those indirectly affected through 
spillovers – would probably see their wages decline. 
Some form of targeted minimum wage reductions 
could achieve a better balance between the two con-
flicting goals of high employment and wage equali-
ty. The proposal outlined in Calmfors et al. (2018a) 
builds upon the idea that minimum wage reductions 
should apply only to permanent, new types of jobs 
for the low skilled. Tasks in these jobs, which could in-
clude janitors, receptionists, handymen, caretakers, 
manual help/assistants (in construction), “pick and 
pack” (in warehouses) and the like, should involve 
various types of assistance to more skilled workers. 
Due to high wage floors, these tasks are not carried 
out at all today or performed by the skilled work-
ers themselves according to employer surveys. If 
the new workers are complementary to the existing 
work force, so that their productivity increases, wage 
spillovers could be positive rather than negative. We 
also noted above that the labour market mobility of 
low-wage and low-skilled workers tends to be higher 
in firms with more skilled workers. This suggests that 
low-skilled jobs that complement more qualified 
ones could be associated with higher wage mobility 
than other low-skilled jobs. 
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The poor take-up rates in the Swedish YA and Dan-
ish IGU programmes, in particular, point to the im-
portance of minimal bureaucracy and a flat, low 
wage rate. About a third of Swedish employers re-
port that they would hire workers in new types of 
low-skilled jobs for monthly wages of SEK 14 000-
15 000 (about € 1 470-1 580, and roughly 70% of the 
minimum wage in hotels and restaurants and retail 
at the time of the survey). This could be an appro-
priate wage level in the new types of jobs. It is pref-
erable that the subminimum is negotiated between 
employers and unions and not introduced through 
legislation. Political involvement in wage setting is 
not only alien to the traditional Nordic labour mar-
ket models, but also increases the risk of opportu-
nistic election promises from politicians in the longer 
term. 
 
To reduce the risk that workers in the new jobs get 
stuck in low-wage jobs, it is important that training 
and education opportunities are provided. Howev-
er, forcing employers to provide them may not be a 
viable policy option since this can affect their will-
ingness to hire workers. An alternative strategy is 
to give workers generous possibilities to combine 
low-wage jobs with education, with financial study 
support given directly to individual employees. This 
could increase possibilities of advancing to higher- 
paying jobs. Even so, workers without the neces-
sary skills required by current minimum wage levels 
can be expected to receive lower future wages than 
those of incumbent low-wage workers. It is not re-
alistic to assume that very low-paid jobs would en-
able the foreign born with a weak connection to the 
labour market to quickly proceed to more qualified 
and higher-paying jobs. This speaks to the useful-
ness of targeting earned income tax credits to low-
wage workers to reduce net-of-tax wage inequality 
and stimulate labour supply to such jobs. 

35 Greater differentiation of minimum wages to improve labour market integration has also been advocated in the Swedish context by Nordström Skans et al. 
(2017)
36 See Horton (2017) for a randomised field experiment on the employment effects of minimum wages in the US.

A targeted minimum wage reduction could be com-
bined with other changes in the minimum wage 
systems in the Nordic countries. As we have seen, 
differentiation of minimum wages is quite modest 
and could be expanded, both according to experi-
ence and region.35 If, say, lower minimum wages for 
inexperienced workers were combined with a con-
temporaneous hike of those for more experienced 
workers, this would not necessarily increase wage 
inequality in a life-cycle perspective. 

As discussed previously, the employment impact of 
minimum wage reductions seems to be more uncer-
tain than that of increases, simply due to the fact 
that the former are more unusual and thus have not 
been studied to the same extent. This makes careful 
evaluation of any future minimum wage reductions 
all the more important. It would be helpful if some 
minimum wage changes could be carried out in an 
experimental setting, as proposed by Hammarst-
edt and Skedinger (2017), in order to improve our 
knowledge of the employment effects of minimum 
wages.36     

Discussions on labour market integration have suf-
fered from a tendency to regard minimum wage 
reductions as a substitute to other policies, such as 
adult education and employment subsidies. A more 
constructive approach is to see the different poli-
cies as complements. Taken in isolation, minimum 
wage reductions, adult education and employment 
subsidies cannot be expected to strongly enhance 
employment, according to the empirical evidence 
reviewed in Calmfors et al. (2018a). If minimum 
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