
1 
 

Online appendix A: Administrative registers and sample selection.  
 

The individual-level data derived is derived from several Norwegian public administrative 

registers. We combine the information from the registers at the individual level by matching 

on year and the personal identifier, which is identical across registers. Statistics Norway has 

released the data for research and Oslo and Akershus University College contains the data 

under authorization from the Norwegian Data Protection Agency.  

We collected information on work hours, days of employment, occupation, sector and 

geographical location of the workplace from the Employer-Employee register (AA-registeret). 

The data has a dynamic structure, with one record per employment relationship. For each 

year, we selected the employment relationship that contributed most to the individuals' annual 

wage income.  

We got information on the highest achieved education per year from the Educational database 

(Nasjonal utdanningsdatabase, NUDB). This database sources information on educational 

activities from Norwegian institutions. Information on education taken abroad is also in the 

register.1 Statistics Norway has conducted censuses among the immigrant population to obtain 

information on their education level in 1991, 1999 and in 2011/2012.2  

Information on the annual wage earnings and union membership came from the tax-register 

(Lønns- og trekkoppgaveregisteret, LTO). The identification of union members is through the 

tax-deduction for their membership fee. We sourced information on demographic 

                                                           
1 Vangen, T. (2007). Nasjonal utdanningsdatabase NUDB. Dokumentasjonsrapport. Datavarehus for 
utdanningsdata, 1970-2006. Notater 2007/54. Statistisk sentralbyrå.  
2 Steinkeller, A. & Holseter, M. R. (2013). Befolkningens utdanningsnivå, etter spørreundersøkelsen om 
utdanning fullført i utlandet. Rapporter 24/2013. Statistisk sentralbyrå.  
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characteristics (gender, age, immigrant status, country of origin, marital status and children) 

from the population register (Befolkningsregisteret).  

The data covers all Norwegian denizens born between 1945 and 2000. Older cohorts are in 

the data conditional on having completed higher education. The data do not cover immigrants 

with temporary residence up to six months.3 These immigrants are not registered as living in 

Norway, but work in Norway or receive other services that normally require a personal 

identifier (e.g. have a bank account or receive welfare benefits).  

                                                           
3 http://www.skatteetaten.no/en/person/Tax-deduction-card-and-advance-tax/Foreign-employees/D-
numbers/D-numbers/ 
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Online appendix B. Full tables and Supplementary analyses  

Table 3. Three-level model, full specification. 

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

 Log wage Log wage Log wage Log wage Log wage Log wage Log wage 

  b/se b/se b/se b/se b/se b/se b/se 

Immigrant background (ref: ethnic Norwegians)        

1st gen. Western immigrants -0.018*** -0.018*** -0.017*** -0.019*** -0.023*** -0.018*** -0.020*** 

 0.001 0.001 0.001 0.001 0.002 0.001 0.002 

1st gen. Non-Western immigrants -0.085*** -0.085*** -0.109*** -0.083*** -0.192*** -0.084*** -0.211*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.002 

2nd gen. Western immigrants -0.015*** -0.015*** -0.014*** -0.017*** 0.003 -0.014*** 0.029** 

 0.003 0.003 0.004 0.004 0.008 0.003 0.010 

2nd gen. Non-Western immigrants -0.043*** -0.043*** -0.045*** -0.042*** -0.066*** -0.045*** -0.103*** 

 0.002 0.002 0.002 0.002 0.005 0.002 0.007 

Age 0.026*** 0.026*** 0.026*** 0.026*** 0.026*** 0.026*** 0.026*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Age squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Woman -0.062*** -0.062*** -0.063*** -0.061*** -0.063*** -0.062*** -0.063*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Family type (ref: single)        

Couples without children 0.054*** 0.054*** 0.054*** 0.054*** 0.053*** 0.055*** 0.052*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Couples with small children 0.088*** 0.088*** 0.087*** 0.088*** 0.087*** 0.088*** 0.085*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Couples with older children 0.095*** 0.095*** 0.094*** 0.095*** 0.093*** 0.095*** 0.092*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Single parents with small children 0.038*** 0.038*** 0.037*** 0.037*** 0.036*** 0.038*** 0.035*** 

 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
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Single parents with older children 0.057*** 0.057*** 0.055*** 0.056*** 0.055*** 0.057*** 0.053*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Couples with adult children 0.060*** 0.060*** 0.059*** 0.060*** 0.058*** 0.060*** 0.057*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Single parents with adult children 0.006** 0.006** 0.005* 0.006** 0.004~ 0.006** 0.003 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Other -0.078*** -0.078*** -0.076*** -0.077*** -0.077*** -0.077*** -0.076*** 

 0.006 0.006 0.006 0.006 0.006 0.006 0.006 

Woman * Couples without children -0.078*** -0.078*** -0.076*** -0.077*** -0.075*** -0.078*** -0.075*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Couples with small children -0.086*** -0.086*** -0.085*** -0.087*** -0.085*** -0.086*** -0.084*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Couples with older children -0.110*** -0.110*** -0.109*** -0.110*** -0.108*** -0.110*** -0.107*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Single parents with small children -0.060*** -0.060*** -0.059*** -0.060*** -0.059*** -0.060*** -0.058*** 

 0.006 0.006 0.006 0.006 0.006 0.006 0.006 

Woman * Single parents with older children -0.051*** -0.051*** -0.050*** -0.051*** -0.049*** -0.051*** -0.048*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

Woman * Couple with adult children -0.081*** -0.081*** -0.080*** -0.081*** -0.078*** -0.081*** -0.077*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Single parents with adult children 0.010*** 0.010*** 0.011*** 0.010*** 0.012*** 0.010*** 0.013*** 

 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Woman * Other 0.008 0.008 0.008 0.008 0.008 0.008 0.008 

 0.013 0.013 0.013 0.013 0.013 0.013 0.013 

Education (Ref: Not completed Up. Secondary)        
  Upper sec. Academic track   0.038*** 0.038*** 0.038*** 0.038*** 0.038*** 0.038*** 0.038*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc arts etc   0.021*** 0.021*** 0.021*** 0.021*** 0.020*** 0.021*** 0.020*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc administration   0.042*** 0.042*** 0.040*** 0.042*** 0.040*** 0.042*** 0.040*** 
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 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc computing   0.047*** 0.047*** 0.045*** 0.047*** 0.045*** 0.046*** 0.046*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc engineering etc   0.086*** 0.086*** 0.084*** 0.086*** 0.085*** 0.086*** 0.084*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc Manufacturing and processing   0.093*** 0.093*** 0.088*** 0.093*** 0.091*** 0.092*** 0.088*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc Architecture and building   0.105*** 0.105*** 0.099*** 0.104*** 0.098*** 0.105*** 0.094*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc Agriculture, forestry and fishery   0.002 0.002 0.002 0.002 0.003 0.002 0.003 

 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

  Up sec. Health   0.107*** 0.107*** 0.104*** 0.107*** 0.106*** 0.106*** 0.106*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc Social services   0.135*** 0.135*** 0.131*** 0.134*** 0.136*** 0.134*** 0.135*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Personal services   0.036*** 0.036*** 0.036*** 0.036*** 0.039*** 0.036*** 0.039*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Up sec. Voc Transport and security services   0.067*** 0.067*** 0.070*** 0.067*** 0.068*** 0.066*** 0.072*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Postsecondary   0.085*** 0.085*** 0.083*** 0.084*** 0.083*** 0.084*** 0.083*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Humanities, BA   0.049*** 0.049*** 0.049*** 0.049*** 0.049*** 0.049*** 0.049*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Performing arts, arts teacher   0.044*** 0.044*** 0.044*** 0.044*** 0.044*** 0.045*** 0.045*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Preschool teacher   0.069*** 0.069*** 0.072*** 0.069*** 0.072*** 0.070*** 0.072*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Teachers   0.085*** 0.085*** 0.088*** 0.085*** 0.088*** 0.086*** 0.089*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Journalist, Social science, BA   0.074*** 0.074*** 0.074*** 0.074*** 0.074*** 0.074*** 0.075*** 
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 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Business adm   0.140*** 0.140*** 0.140*** 0.140*** 0.140*** 0.140*** 0.141*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  MBA   0.335*** 0.335*** 0.335*** 0.335*** 0.334*** 0.335*** 0.335*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Engineering, sciences, BA   0.124*** 0.124*** 0.124*** 0.124*** 0.124*** 0.124*** 0.125*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Nursing   0.122*** 0.122*** 0.121*** 0.122*** 0.122*** 0.122*** 0.122*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Social work   0.107*** 0.107*** 0.108*** 0.107*** 0.109*** 0.107*** 0.109*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Health subjects, BA   0.094*** 0.094*** 0.092*** 0.094*** 0.093*** 0.094*** 0.093*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Other BA-level   0.084*** 0.084*** 0.084*** 0.084*** 0.084*** 0.084*** 0.084*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Humanities Theology, MA   0.107*** 0.107*** 0.107*** 0.107*** 0.108*** 0.107*** 0.107*** 

 0.002 0.002 0.002 0.002 0.002 0.002 0.002 

  Social science Education, MA   0.160*** 0.160*** 0.158*** 0.160*** 0.159*** 0.160*** 0.158*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Law   0.200*** 0.200*** 0.199*** 0.200*** 0.200*** 0.200*** 0.199*** 

 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

  Natural sciences, MA   0.162*** 0.162*** 0.165*** 0.162*** 0.162*** 0.161*** 0.167*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Graduate engineering   0.293*** 0.293*** 0.293*** 0.293*** 0.293*** 0.293*** 0.293*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

  Health educations, MA 0.343*** 0.343*** 0.342*** 0.343*** 0.343*** 0.343*** 0.343*** 

 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Centrality (ref: Least central municipalities including the 
continental shelf)        
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Less central municipalities -0.019*** -0.019*** -0.018*** -0.019*** -0.019*** -0.019*** -0.018*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Somewhat c. municipalities -0.016*** -0.016*** -0.016*** -0.016*** -0.016*** -0.016*** -0.016*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Most central municipalities 0.011*** 0.011*** 0.011*** 0.011*** 0.011*** 0.012*** 0.011*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Capital city 0.059*** 0.059*** 0.058*** 0.059*** 0.058*** 0.059*** 0.057*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Years since graduation 0.010*** 0.010*** 0.010*** 0.010*** 0.010*** 0.010*** 0.010*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Years since graduation squared -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** -0.000*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Number of days of employment 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Weekly work hours 0.023*** 0.023*** 0.023*** 0.023*** 0.023*** 0.023*** 0.023*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Private sector employment 0.054*** 0.054*** 0.054*** 0.053*** 0.054*** 0.054*** 0.054*** 

 0.001 0.001 0.001 0.001 0.001 0.001 0.001 

Average share of females -0.153*** -0.165*** -0.167*** -0.165*** -0.167*** -0.165*** -0.168*** 

 0.036 0.035 0.035 0.035 0.035 0.035 0.035 

Licensure  0.065* 0.053 0.065* 0.066* 0.066* 0.054~ 

  0.033 0.033 0.033 0.033 0.033 0.033 

Certification  0.087* 0.087* 0.090* 0.087* 0.087* 0.085* 

  0.035 0.035 0.035 0.035 0.035 0.035 

Union density  0.156*** 0.157*** 0.156*** 0.126** 0.157*** 0.127** 

  0.046 0.046 0.046 0.046 0.046 0.046 

Log linkage  0.020 0.019 0.020 0.021 0.017 0.026 

  0.017 0.017 0.017 0.017 0.017 0.017 

1st gen. Western immigrants * licensure   -0.005***    -0.016*** 

   0.002    0.002 
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1st gen. Non-Western immigrants * licensure   0.109***    0.105*** 

   0.001    0.002 

2nd gen. Western immigrants * licensure   -0.004    -0.004 

   0.009    0.011 

2nd gen. Non-Western immigrants * licensure   0.015**    0.030*** 

   0.005    0.007 

1st gen. Western immigrants * certification    0.009***   0.006** 

    0.002   0.002 

1st gen. Non-Western immigrants * certification    -0.023***   0.007*** 

    0.002   0.002 

2nd gen. Western immigrants * certification    0.013   0.006 

    0.011   0.012 

2nd gen. Non-Western immigrants * certification    -0.004   0.007 

    0.007   0.007 

1st gen. Western immigrants * union density     0.007*  0.003 

     0.003  0.004 

1st gen. Non-Western immigrants * union density     0.193***  0.174*** 

     0.002  0.003 

2nd gen. Western immigrants * union density     -0.034*  -0.079*** 

     0.014  0.018 

2nd gen. Non-Western immigrants * union density     0.043***  0.090*** 

     0.008  0.011 

1st gen. Western immigrants * log linkage      0.006*** 0.011*** 

      0.001 0.001 

1st gen. Non-Western immigrants * log linkage      0.015*** -0.047*** 

      0.001 0.001 

2nd gen. Western immigrants * log linkage      0.009* 0.025*** 

      0.004 0.006 

2nd gen. Non-Western immigrants * log linkage      -0.011*** -0.037*** 

      0.003 0.004 
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Constant 10.672*** 10.568*** 10.580*** 10.569*** 10.594*** 10.569*** 10.599*** 

 0.018 0.030 0.029 0.030 0.029 0.029 0.029 

Random effects parameters               

Var: occupations (cons) 0.036*** 0.032*** 0.031*** 0.032*** 0.031*** 0.032*** 0.031*** 

 0.003 0.002 0.002 0.002 0.002 0.002 0.002 

Var: occupation years (cons) 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Var: indivuals (cons) 0.099*** 0.099*** 0.099*** 0.099*** 0.099*** 0.099*** 0.099*** 

  0.000 0.000 0.000 0.000 0.000 0.000 0.000 

-2LL -952432.242 -952413.824 -948537.844 -952308.954 -948599.655 -952154.972 -945809.199 

df 64 68 72 72 72 72 84 

N  3623693 3623693 3623693 3623693 3623693 3623693 3623693 
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Table 4: Two-level GLS model with individual fixed effects. Full sample.  
 

       

 Model 0 Model 1 Model 2 Model 3 Model 4 Model 5 

 
log wage log wage log wage log wage log wage log wage 

  b/se b/se b/se b/se b/se b/se 

Family type (ref: single)       
Couples without children 0.006** 0.006** 0.006** 0.006** 0.006** 0.006** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Couples with small children 0.034** 0.034** 0.034** 0.034** 0.034** 0.034** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Couples with older children 0.032** 0.032** 0.032** 0.032** 0.032** 0.032** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Single parents with small children 0.016** 0.016** 0.016** 0.016** 0.016** 0.016** 

 0.002 0.002 0.002 0.002 0.002 0.002 

Single parents with older children 0.020** 0.020** 0.020** 0.020** 0.020** 0.020** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Couples with adult children 0.013** 0.013** 0.013** 0.013** 0.013** 0.013** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Single parents with adult children 0.006** 0.006** 0.006** 0.006** 0.006** 0.006** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Other -0.022** -0.023** -0.023** -0.023** -0.023** -0.023** 

 0.003 0.003 0.003 0.003 0.003 0.003 

Woman * Couples without children -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Couples with small children -0.019** -0.019** -0.019** -0.019** -0.019** -0.019** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Couples with older children -0.000 -0.001 -0.001 -0.001 -0.001 -0.001 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Single parents with small children -0.018** -0.018** -0.018** -0.018** -0.018** -0.018** 

 0.003 0.003 0.003 0.003 0.003 0.003 

Woman * Single parents with older children 0.020** 0.020** 0.020** 0.020** 0.020** 0.020** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Couple with adult children 0.006** 0.005** 0.005** 0.005** 0.005** 0.005** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Single parents with adult children 0.020** 0.020** 0.020** 0.020** 0.020** 0.020** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Woman * Other 0.000 0.000 0.000 0.001 0.001 0.000 

 0.007 0.007 0.007 0.007 0.007 0.007 

Education (Ref: Not completed Up. Secondary)       
  Upper sec. Academic track   -0.017** -0.018** -0.018** -0.018** -0.018** -0.018** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc arts etc   0.066** 0.066** 0.066** 0.066** 0.066** 0.066** 

 0.006 0.006 0.006 0.006 0.006 0.006 

  Up sec. Voc administration   0.017** 0.015** 0.015** 0.015** 0.015** 0.015** 
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 0.003 0.003 0.003 0.003 0.003 0.003 

  Up sec. Voc computing   0.019** 0.019** 0.019** 0.019** 0.019** 0.019** 

 0.006 0.006 0.006 0.006 0.006 0.006 

  Up sec. Voc engineering etc   0.055** 0.053** 0.053** 0.053** 0.053** 0.053** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc Manufacturing and processing   0.042** 0.042** 0.041** 0.042** 0.042** 0.042** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Up sec. Voc Architecture and building   0.052** 0.052** 0.052** 0.052** 0.052** 0.052** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc Agriculture, forestry and fishery   0.015* 0.014* 0.014* 0.015* 0.014* 0.014* 

 0.007 0.007 0.007 0.007 0.007 0.007 

  Up sec. Health   0.121** 0.103** 0.101** 0.103** 0.102** 0.102** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc Social services   0.079** 0.077** 0.077** 0.077** 0.077** 0.077** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Up sec. Personal services   0.068** 0.067** 0.067** 0.067** 0.067** 0.067** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Up sec. Voc Transport and security services   0.010** 0.009** 0.009** 0.009** 0.009** 0.009** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Postsecondary   0.040** 0.036** 0.035** 0.036** 0.036** 0.035** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Humanities, BA   -0.019** -0.021** -0.021** -0.021** -0.021** -0.021** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Performing arts, arts teacher   0.098** 0.092** 0.092** 0.092** 0.092** 0.092** 

 0.005 0.005 0.005 0.005 0.005 0.005 

  Preschool teacher   0.123** 0.112** 0.112** 0.112** 0.112** 0.112** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Teachers   0.148** 0.137** 0.137** 0.137** 0.137** 0.136** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Journalist, Social science, BA   0.030** 0.025** 0.024** 0.025** 0.025** 0.024** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Business adm   0.078** 0.075** 0.075** 0.075** 0.075** 0.075** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  MBA   0.345** 0.341** 0.341** 0.341** 0.341** 0.341** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Engineering, sciences, BA   0.084** 0.081** 0.080** 0.081** 0.080** 0.080** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Nursing   0.208** 0.194** 0.193** 0.194** 0.194** 0.193** 

 0.002 0.002 0.002 0.002 0.002 0.002 

  Social work   0.136** 0.126** 0.126** 0.126** 0.126** 0.126** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Health subjects, BA   0.167** 0.157** 0.156** 0.157** 0.156** 0.156** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Other BA-level   0.198** 0.187** 0.187** 0.187** 0.188** 0.187** 

 0.004 0.004 0.004 0.004 0.004 0.004 

  Humanities Theology, MA   0.271** 0.264** 0.264** 0.264** 0.264** 0.264** 
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 0.004 0.004 0.004 0.004 0.004 0.004 

  Social science Education, MA   0.354** 0.345** 0.344** 0.345** 0.344** 0.344** 

 0.003 0.003 0.003 0.003 0.003 0.003 

  Law   0.225** 0.217** 0.218** 0.217** 0.218** 0.217** 

 0.007 0.007 0.007 0.007 0.007 0.007 

  Natural sciences, MA   0.571** 0.564** 0.565** 0.564** 0.564** 0.564** 

 0.004 0.004 0.004 0.004 0.004 0.004 

  Graduate engineering   0.510** 0.504** 0.504** 0.504** 0.504** 0.503** 

 0.005 0.005 0.005 0.005 0.005 0.005 

  Health educations, MA 0.545** 0.529** 0.529** 0.529** 0.529** 0.528** 

 0.004 0.004 0.004 0.004 0.004 0.004 

Centrality (ref: Least central municipalities 
including the continental shelf)       

Less central municipalities -0.020** -0.020** -0.020** -0.020** -0.020** -0.020** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Somewhat c. municipalities -0.019** -0.019** -0.019** -0.019** -0.019** -0.019** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Most central municipalities -0.004** -0.004** -0.004** -0.004** -0.004** -0.004** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Capital city 0.011** 0.012** 0.012** 0.012** 0.012** 0.012** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Number of days of employment 0.001** 0.001** 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Weekly work hours 0.015** 0.015** 0.015** 0.015** 0.015** 0.015** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Private sector employment -0.001 0.013** 0.013** 0.013** 0.013** 0.013** 

 0.000 0.001 0.001 0.001 0.001 0.001 

Average share of females -0.037** -0.054** -0.054** -0.054** -0.054** -0.054** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Year 2008 0.032** 0.032** 0.032** 0.032** 0.032** 0.032** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Year 2009 0.044** 0.044** 0.044** 0.044** 0.044** 0.044** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Year 2010 0.054** 0.054** 0.054** 0.054** 0.054** 0.054** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Year 2011 0.090** 0.090** 0.090** 0.090** 0.090** 0.090** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Year 2012 0.134** 0.134** 0.134** 0.134** 0.134** 0.134** 

 0.000 0.000 0.000 0.000 0.000 0.000 

Major occupational category (ref: Service and 
sales workers)       

Managers 0.088** 0.088** 0.087** 0.088** 0.087** 0.087** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Professionals 0.069** 0.054** 0.054** 0.054** 0.054** 0.054** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Ass. professionals and tech. 0.062** 0.051** 0.051** 0.051** 0.051** 0.051** 

 0.001 0.001 0.001 0.001 0.001 0.001 
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Clerks 0.013** 0.015** 0.015** 0.015** 0.016** 0.016** 
 

0.001 0.001 0.001 0.001 0.001 0.001 

Crafts and  trade workers 0.019** 0.004** 0.004** 0.004** 0.004** 0.003** 

 0.001 0.001 0.001 0.001 0.001 0.001 

Plant and machine operators  0.026** 0.002* 0.002* 0.002* 0.002* 0.002* 

 0.001 0.001 0.001 0.001 0.001 0.001 

Elementary occupations 0.003** 0.001 0.001 0.001 0.000 0.001 

 0.001 0.001 0.001 0.001 0.001 0.001 

Licensure  0.020** 0.016** 0.020** 0.020** 0.020** 

  0.001 0.001 0.001 0.001 0.001 

Certification  -0.002** -0.002** -0.003** -0.002** -0.002** 

  0.001 0.001 0.001 0.001 0.001 

Union density  0.078** 0.078** 0.078** 0.073** 0.078** 

  0.001 0.001 0.001 0.001 0.001 

Log linkage  0.004** 0.004** 0.004** 0.004** 0.003** 

  0.000 0.000 0.000 0.000 0.000 

1st gen. Western immigrants * licensure   0.012**    

   0.003    
1st gen. Non-Western immigrants * licensure   0.060**    

   0.002    
2nd gen. Western immigrants * licensure   0.036*    

   0.016    
2nd gen. Non-Western immigrants * licensure   0.008    

   0.009    
1st gen. Western immigrants * certification    0.004   

    0.003   
1st gen. Non-Western immigrants * certification    0.013**   

    0.002   
2nd gen. Western immigrants * certification    0.009   

    0.015   
2nd gen. Non-Western immigrants * certification    0.006   

    0.008   
1st gen. Western immigrants * union density     0.022**  

     0.005  
1st gen. Non-Western immigrants * union density     0.084**  

     0.004  
2nd gen. Western immigrants * union density     -0.106**  

     0.026  
2nd gen. Non-Western immigrants * union density     0.017  

     0.013  
1st gen. Western immigrants * log linkage      0.003* 

      0.001 

1st gen. Non-Western immigrants * log linkage      0.025** 

      0.001 

2nd gen. Western immigrants * log linkage      0.003 

      0.007 
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2nd gen. Non-Western immigrants * log linkage      0.014** 

      0.004 

Constant 11.729** 11.694** 11.695** 11.694** 11.694** 11.695** 

 0.002 0.002 0.002 0.002 0.002 0.002 

σu  0.39 0.39 0.39 0.39 0.39 0.39 

σe 0.17 0.17 0.17 0.17 0.17 0.17 

rho 0.84 0.84 0.84 0.84 0.84 0.84 

n obs 9 755 481 9 755 481 9 755 481 9 755 481 9 755 481 9 755 481 

N groups 2 093 789 2 093 793 2 093 797 2 093 797 2 093 797 2 093 797 

 

Table 5. Three-level model with 19 country-regions.  
All models are controlled for individual and occupational covariates. Coefficients shown for 

immigrant origin and occupational closure.  

  model 1  model 2 model 3 model 4 model 5 

 log wage log wage log wage log wage log wage 

  b/se b/se b/se b/se b/se 

Region of orgin      

Western -0.019*** -0.019*** -0.025*** -0.020*** -0.019*** 

 0.001 0.001 0.002 0.001 0.001 

Poland & Lithuania -0.158*** -0.180*** -0.282*** -0.156*** -0.155*** 

 0.001 0.001 0.003 0.001 0.001 

Bosnia & Serbia -0.056*** -0.072*** -0.118*** -0.051*** -0.054*** 

 0.002 0.002 0.005 0.002 0.002 

Russia -0.066*** -0.092*** -0.157*** -0.059*** -0.065*** 

 0.002 0.002 0.006 0.002 0.002 

Eastern Europe -0.078*** -0.099*** -0.165*** -0.073*** -0.077*** 

 0.001 0.001 0.003 0.001 0.001 

Iraq -0.083*** -0.102*** -0.159*** -0.081*** -0.083*** 

 0.002 0.002 0.006 0.002 0.002 

Somalia -0.056*** -0.090*** -0.055*** -0.054*** -0.065*** 

 0.003 0.003 0.008 0.003 0.003 

The Arabic countries -0.059*** -0.082*** -0.159*** -0.058*** -0.058*** 

 0.002 0.002 0.005 0.002 0.002 

SubSaharan Africa -0.065*** -0.094*** -0.160*** -0.058*** -0.060*** 

 0.002 0.002 0.006 0.002 0.002 

Vietnam & China -0.090*** -0.103*** -0.196*** -0.099*** -0.091*** 

 0.002 0.002 0.004 0.002 0.002 

Bangladesh, Pakistan & Turkey -0.081*** -0.108*** -0.181*** -0.082*** -0.081*** 

 0.002 0.002 0.004 0.002 0.002 

Sri Lanka -0.005* -0.024*** -0.104*** 0.001 -0.005* 

 0.002 0.002 0.007 0.002 0.002 

Iran -0.056*** -0.077*** -0.130*** -0.055*** -0.055*** 

 0.002 0.002 0.005 0.002 0.002 

India -0.076*** -0.108*** -0.194*** -0.067*** -0.072*** 

 0.002 0.002 0.006 0.002 0.002 
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Philippines -0.062*** -0.075*** -0.160*** -0.058*** -0.061*** 

 0.002 0.002 0.008 0.002 0.003 

Thailand -0.026*** -0.062*** -0.153*** -0.022*** -0.026*** 

 0.003 0.003 0.007 0.003 0.003 

Rest of Asia -0.084*** -0.099*** -0.123*** -0.085*** -0.085*** 

 0.002 0.002 0.006 0.002 0.002 

Chile -0.064*** -0.082*** -0.137*** -0.064*** -0.061*** 

 0.002 0.003 0.008 0.003 0.003 

Latin America & Caribbia -0.087*** -0.104*** -0.155*** -0.084*** -0.085*** 

 0.002 0.002 0.007 0.002 0.002 

 0.035 0.035 0.035 0.035 0.035 

Licensure 0.063~ 0.052 0.064~ 0.064~ 0.064~ 

 0.033 0.033 0.033 0.033 0.033 

Certification 0.086* 0.086* 0.086* 0.088* 0.086* 

 0.035 0.035 0.035 0.035 0.035 

Union density 0.155*** 0.156*** 0.128** 0.155*** 0.156*** 

 0.046 0.045 0.045 0.046 0.046 

Log linkage 0.021 0.020 0.021 0.021 0.017 

 0.017 0.017 0.017 0.017 0.017 

Interaction terms   

Licensure Union  
density 

Certifi- 
cation 

Log  
linkage 

Western  -0.004* 0.010*** 0.007** 0.007*** 

  0.002 0.003 0.002 0.001 

Poland & Lithuania  0.135*** 0.245*** -0.017*** 0.030*** 

  0.003 0.005 0.003 0.002 

Bosnia & Serbia  0.075*** 0.110*** -0.039*** 0.020*** 

  0.005 0.008 0.006 0.003 

Russia  0.114*** 0.163*** -0.059*** 0.015*** 

  0.005 0.009 0.008 0.003 

Eastern Europe  0.091*** 0.155*** -0.045*** 0.013*** 

  0.003 0.005 0.004 0.002 

Iraq  0.086*** 0.137*** -0.019* 0.005 

  0.006 0.010 0.008 0.003 

Somalia  0.139*** -0.003 -0.024* -0.019*** 

  0.007 0.013 0.011 0.005 

The Arabic countries  0.102*** 0.175*** -0.011~ 0.010*** 

  0.004 0.008 0.007 0.002 

SubSaharan Africa  0.116*** 0.161*** -0.068*** 0.034*** 

  0.005 0.010 0.008 0.003 

Vietnam & China  0.071*** 0.195*** 0.054*** -0.001 

  0.005 0.008 0.005 0.002 

Bangladesh, Pakistan & Turkey  0.135*** 0.189*** 0.013* 0.003 

  0.004 0.007 0.006 0.002 

Sri Lanka  0.087*** 0.169*** -0.055*** 0.004 

  0.006 0.012 0.009 0.003 

Iran  0.077*** 0.127*** -0.001 0.015*** 
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  0.005 0.008 0.008 0.002 

India  0.104*** 0.194*** -0.124*** 0.047*** 

  0.004 0.010 0.009 0.003 

Philippines  0.072*** 0.181*** -0.055*** 0.008~ 

  0.009 0.014 0.012 0.005 

Thailand  0.146*** 0.219*** -0.042*** 0.021*** 

  0.006 0.012 0.011 0.003 

Rest of Asia  0.076*** 0.071*** 0.015~ 0.002 

  0.006 0.010 0.008 0.003 

Chile  0.074*** 0.126*** 0.001 0.025*** 

  0.007 0.013 0.008 0.004 

Latin America & Caribbia  0.073*** 0.119*** -0.024* 0.023*** 

  0.006 0.011 0.009 0.003 

Constant 10.576*** 10.586*** 10.596*** 10.576*** 10.576*** 

 0.029 0.029 0.029 0.029 0.029 

Random effects parameters           

Var: occupations (cons) 0.031*** 0.031*** 0.031*** 0.031*** 0.031*** 

 0.002 0.002 0.002 0.002 0.002 

Var: occupation years (cons) 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 0.000 0.000 0.000 0.000 0.000 

Var: indivuals (cons) 0.099*** 0.098*** 0.098*** 0.099*** 0.099*** 

  0.000 0.000 0.000 0.000 0.000 

-2LL -947870.3 -944216.1 -944629.0 -947502.5 -947346.8 

N  3 623 445 3 623 445 3 623 445 3 623 445 3 623 445 
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Table 6a-6e. Major occupational groups.  
All models are controlled for individual and occupational covariates. Coefficients shown for 

immigrant origin and occupational closure.  

Table 6a: Three-level model for Professional and academic occupations.  
 

 Model 1 Model 2 Model 3 Model 4 

 log wage log wage log wage log wage 

  b/se b/se b/se b/se 

1st gen. Western immigrants 0.001 0.029** -0.001 0.002 

 0.002 0.005 0.001 0.002 

1st gen. Non-Western immigrants -0.085** -0.179** -0.057** -0.067** 

 0.002 0.005 0.002 0.002 

2nd ge. Western immigrants -0.017* 0.012 -0.001 -0.001 

 0.008 0.025 0.008 0.009 

2nd gen. Non-Western immigrants 0.001 0.041* -0.016** 0.009 

 0.006 0.016 0.005 0.006 

Licensure 0.094 0.101* 0.102* 0.103* 

 0.048 0.048 0.049 0.049 

Certification 0.055 0.056 0.054 0.057 

 0.085 0.085 0.085 0.085 

Union density -0.044 -0.056 -0.043 -0.042 

 0.104 0.104 0.104 0.104 

Log linkage -0.016 -0.015 -0.015 -0.017 

 0.031 0.031 0.031 0.031 

Interaction terms 

Licensure Certific-
ation 

Union 
density 

Log linkage 

1st gen. Western immigrants 0.011** 0.076** -0.034** 0.004* 

 0.003 0.009 0.007 0.002 

1st gen. Non-Western immigrants 0.073** -0.074** 0.170** 0.009** 

 0.003 0.011 0.008 0.002 

2nd ge. Western immigrants 0.047** -0.028 -0.023 -0.006 

 0.016 0.046 0.037 0.011 

2nd gen. Non-Western immigrants -0.032** 0.050 -0.080** -0.038** 

 0.010 0.037 0.023 0.006 

Constant 10.047** 10.051** 10.035** 10.035** 

 0.077 0.077 0.077 0.077 

Random effects parameters         

Occupation (constant) 0.013** 0.013** 0.013** 0.013** 

 0.003 0.003 0.003 0.003 

Occupation years (constant) 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 

Residual (constant) 0.100** 0.100** 0.100** 0.100** 

 0.000 0.000 0.000 0.000 

N 528 973 528 973 528 973 528 973 
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Table 6b: Three-level model for Associate professional and technician occupations 

 Model 1 Model 2 Model 3 Model 4 

 log wage log wage log wage log wage 

  b/se b/se b/se b/se 

1st gen. Western immigrants 0.005** 0.031** -0.023** -0.009** 

 0.002 0.003 0.001 0.001 

1st gen. Non-Western immigrants -0.106** -0.198** -0.042** -0.079** 

 0.002 0.004 0.001 0.001 

2nd ge. Western immigrants -0.007 0.009 -0.017* -0.008 

 0.007 0.015 0.007 0.006 

2nd gen. Non-Western immigrants -0.043** -0.079** -0.021** -0.032** 

 0.004 0.009 0.005 0.004 

Licensure 0.182** 0.189** 0.188** 0.186** 

 0.052 0.052 0.052 0.051 

Certification 0.092 0.093 0.094 0.091 

 0.054 0.055 0.054 0.054 

Union density 0.181* 0.167* 0.177* 0.177* 

 0.081 0.081 0.081 0.080 

Log linkage -0.068* -0.067* -0.065* -0.070* 

 0.031 0.031 0.031 0.031 

Interaction terms 

Licensure Certific-
ation 

Union 
density 

Log linkage 

1st gen. Western immigrants -0.053** 0.042** -0.075** -0.026** 

 0.003 0.003 0.005 0.002 

1st gen. Non-Western immigrants 0.118** -0.074** 0.217** 0.064** 

 0.002 0.003 0.005 0.002 

2nd ge. Western immigrants -0.010 0.029 -0.032 -0.012 

 0.014 0.016 0.024 0.008 

2nd gen. Non-Western immigrants 0.048** -0.025** 0.086** 0.029** 

 0.009 0.009 0.015 0.005 

Constant 10.493** 10.497** 10.482** 10.492** 

 0.058 0.058 0.058 0.057 

Random effects parameters         

Occupation (constant) 0.017** 0.017** 0.017** 0.017** 

 0.003 0.003 0.003 0.003 

Occupation years (constant) 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 

Residual (constant) 0.093** 0.093** 0.093** 0.093** 

 0.000 0.000 0.000 0.000 

N 855 647 855 647 855 647 855 647 
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Table 6c: Three-level model for Service workers and shop and market sales workers 

 Model 1 Model 2 Model 3 Model 4 

 log wage log wage log wage log wage 

  b/se b/se b/se b/se 

1st gen. Western immigrants -0.032** -0.031** -0.016** -0.016** 

 0.002 0.004 0.002 0.002 

1st gen. Non-Western immigrants -0.071** -0.143** -0.036** -0.041** 

 0.001 0.003 0.001 0.001 

2nd ge. Western immigrants -0.025** 0.037* -0.033** -0.033** 

 0.009 0.018 0.009 0.009 

2nd gen. Non-Western immigrants -0.025** -0.034** -0.017** -0.020** 

 0.005 0.010 0.005 0.005 

Licensure -0.007 0.016 0.014 0.013 

 0.070 0.070 0.071 0.071 

Certification -0.139 -0.138 -0.101 -0.141 

 0.103 0.103 0.104 0.104 

Union density 0.244** 0.211* 0.238** 0.239** 

 0.087 0.087 0.088 0.088 

Log linkage -0.035 -0.035 -0.036 -0.039 

 0.035 0.035 0.036 0.035 

Interaction terms 

Licensure Certific-
ation 

Union 
density 

Log linkage 

1st gen. Western immigrants 0.031** -0.108** 0.010 0.017** 

 0.004 0.013 0.007 0.002 

1st gen. Non-Western immigrants 0.116** -0.116** 0.184** 0.011** 

 0.002 0.008 0.004 0.001 

2nd ge. Western immigrants -0.054** -0.061 -0.146** 0.010 

 0.020 0.070 0.032 0.012 

2nd gen. Non-Western immigrants 0.027* -0.022 0.028 -0.004 

 0.011 0.041 0.019 0.006 

Constant 10.706** 10.722** 10.693** 10.694** 

 0.064 0.064 0.065 0.065 

Random effects parameters         

Occupation (constant) 0.008** 0.008** 0.008** 0.008** 

 0.002 0.002 0.002 0.002 

Occupation years (constant) 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 

Residual (constant) 0.095** 0.095** 0.095** 0.095** 

 0.000 0.000 0.000 0.000 

N 753 925 753 925 753 925 753 925 

 

 

 

 



20 
 

Table 6d: Three-level model for Craft and related trades workers 

 Model 1 Model 2 Model 3 Model 4 

 log wage log wage log wage log wage 

  b/se b/se b/se b/se 

1st gen. Western immigrants -0.003 0.004 -0.007** -0.009** 

 0.002 0.005 0.002 0.002 

1st gen. Non-Western immigrants -0.131** -0.182** -0.147** -0.133** 

 0.002 0.004 0.002 0.002 

2nd ge. Western immigrants 0.035** 0.133** 0.068** 0.012 

 0.013 0.032 0.014 0.017 

2nd gen. Non-Western immigrants -0.037** -0.074* -0.047** -0.042** 

 0.010 0.029 0.013 0.014 

Licensure 0.133* 0.132* 0.128* 0.128* 

 0.055 0.055 0.055 0.055 

Certification 0.026 0.027 0.017 0.025 

 0.042 0.042 0.042 0.042 

Union density 0.329** 0.308** 0.331** 0.330** 

 0.076 0.076 0.076 0.076 

Log linkage -0.088 -0.086 -0.087 -0.089 

 0.047 0.047 0.046 0.047 

Interaction terms 

Licensure Certific-
ation 

Union 
density 

Log linkage 

1st gen. Western immigrants -0.037** -0.005 -0.029** 0.008 

 0.006 0.004 0.011 0.008 

1st gen. Non-Western immigrants -0.016** 0.043** 0.108** -0.000 

 0.005 0.003 0.008 0.006 

2nd ge. Western immigrants 0.047 -0.068** -0.196** 0.129* 

 0.031 0.025 0.065 0.052 

2nd gen. Non-Western immigrants -0.123** -0.024 0.027 -0.078 

 0.024 0.019 0.060 0.046 

Constant 10.502** 10.511** 10.505** 10.503** 

 0.038 0.038 0.038 0.038 

Random effects parameters         

Occupation (constant) 0.011** 0.011** 0.011** 0.011** 

 0.002 0.002 0.002 0.002 

Occupation years (constant) 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 

Residual (constant) 0.086** 0.086** 0.086** 0.086** 

 0.000 0.000 0.000 0.000 

N 366 154 366 154 366 154 366 154 

 

  

 

 



21 
 

Table 6e: Three-level model for plant and machine operators and assemblers 

 Model 1 Model 2 Model 3 Model 4 

 log wage log wage log wage log wage 

  b/se b/se b/se b/se 

1st gen. Western immigrants -0.022** -0.034** -0.024** -0.023** 

 0.003 0.007 0.003 0.003 

1st gen. Non-Western immigrants -0.058** -0.007 -0.036** -0.077** 

 0.002 0.004 0.002 0.002 

2nd ge. Western immigrants -0.029 -0.084* -0.052** -0.046** 

 0.018 0.038 0.014 0.016 

2nd gen. Non-Western immigrants -0.018 -0.093** -0.000 0.030** 

 0.011 0.015 0.007 0.011 

Licensure 0.074 0.085 0.085 0.081 

 0.047 0.046 0.046 0.046 

Certification 0.423** 0.424** 0.436** 0.424** 

 0.063 0.062 0.062 0.061 

Union density 0.274** 0.284** 0.276** 0.274** 

 0.084 0.083 0.083 0.082 

Log linkage 0.122** 0.122** 0.124** 0.140** 

 0.045 0.044 0.044 0.044 

Interaction terms 

Licensure Certific-
ation 

Union 
density 

Log linkage 

1st gen. Western immigrants -0.004 0.036** 0.020 0.001 

 0.005 0.011 0.011 0.008 

1st gen. Non-Western immigrants 0.066** -0.196** -0.055** -0.112** 

 0.003 0.012 0.006 0.004 

2nd ge. Western immigrants -0.039 0.098 0.063 -0.003 

 0.029 0.055 0.058 0.043 

2nd gen. Non-Western immigrants 0.045* -0.089* 0.174** 0.051** 

 0.018 0.043 0.025 0.017 

Constant 10.842** 10.826** 10.832** 10.843** 

 0.065 0.065 0.065 0.064 

Random effects parameters         

Occupation (constant) 0.010** 0.010** 0.010** 0.009** 

 0.002 0.002 0.002 0.002 

Occupation years (constant) 0.001** 0.001** 0.001** 0.001** 

 0.000 0.000 0.000 0.000 

Residual (constant) 0.086** 0.086** 0.086** 0.086** 

 0.000 0.000 0.000 0.000 

N 301 815 301 815 301 815 301 815 
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Figure 2: Predictive marginal effects of licensure for immigrants broken down by the major occupational groups. 
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Table 7a: Three-level model for women.  

  Model 1 Model 2 Model 3 Model 4 Model 5 

  log wage log wage log wage log wage log wage 

1st gen. Western immigrants -0.015*** -0.018*** -0.016*** -0.030*** -0.016*** 

 
0.001 0.001 0.001 0.002 0.001 

1st gen. Non-Western immigrants -0.050*** -0.076*** -0.043*** -0.145*** -0.048*** 

 
0.001 0.001 0.001 0.002 0.001 

2nd gen. Western immigrants -0.023*** -0.028*** -0.020*** -0.023* -0.023*** 

 
0.004 0.005 0.005 0.011 0.004 

2nd gen. Non-Western immigrants -0.027*** -0.028*** -0.025*** -0.016* -0.028*** 

 
0.003 0.003 0.003 0.007 0.003 

Licensure 0.042 0.030 0.043 0.042 0.043 

 
0.035 0.035 0.035 0.035 0.035 

Certification 0.067~ 0.067~ 0.079* 0.067~ 0.067~ 

 
0.037 0.037 0.037 0.037 0.037 

Union density 0.180*** 0.180*** 0.179*** 0.154** 0.181*** 

 
0.049 0.048 0.049 0.048 0.049 

Log linkage 0.030~ 0.029~ 0.031~ 0.030~ 0.025 

 
0.018 0.018 0.018 0.018 0.018 

Interaction terms   Licensure 
Union  

Certification 
Log 

density linkage 

1st gen. Western immigrants 
 

0.008*** 0.023*** 0.011** 0.009*** 

  
0.002 0.003 0.004 0.001 

1st gen. Non-Western immigrants 
 

0.098*** 0.160*** -0.090*** 0.029*** 

  
0.002 0.003 0.003 0.001 

2nd gen. Western immigrants 
 

0.016 -0.001 -0.031~ 0.015** 

  
0.010 0.018 0.019 0.005 

2nd gen. Non-Western immigrants 
 

0.002 -0.021~ -0.017 -0.014*** 

  
0.007 0.011 0.011 0.003 

Constant 10.577*** 10.588*** 10.578*** 10.598*** 10.579*** 

  0.032 0.031 0.032 0.032 0.032 

Random effects parameters      

Var: occupations (cons) 0.035*** 0.034*** 0.035*** 0.034*** 0.034*** 

 
0.003 0.003 0.003 0.003 0.003 

Var: occupation years (cons) 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 
0.000 0.000 0.000 0.000 0.000 

Var: indivuals (cons) 0.082*** 0.081*** 0.082*** 0.081*** 0.082*** 

  0.000 0.000 0.000 0.000 0.000 

ll -290869 -288861 -290481 -289387 -290250 

N 1738918 1738918 1738918 1738918 1738918 

      



24 
 

Table 7b: Three-level model for men.  

  Model 1 Model 2 Model 3 Model 4 Model 5 

  log wage log wage log wage log wage log wage 

1st gen. Western immigrants -0.018*** -0.015*** -0.019*** -0.013*** -0.018*** 

 
0.001 0.001 0.001 0.002 0.001 

1st gen. Non-Western immigrants -0.112*** -0.131*** -0.115*** -0.209*** -0.113*** 

 
0.001 0.001 0.001 0.002 0.001 

2nd gen. Western immigrants -0.007 -0.004 -0.012* 0.020~ -0.007 

 
0.005 0.005 0.005 0.011 0.005 

2nd gen. Non-Western immigrants -0.057*** -0.059*** -0.059*** -0.100*** -0.059*** 

 
0.003 0.003 0.003 0.007 0.003 

Licensure 0.064~ 0.049 0.064~ 0.063~ 0.064~ 

 
0.034 0.034 0.034 0.034 0.034 

Certification 0.094** 0.094** 0.091* 0.094** 0.094** 

 
0.036 0.036 0.036 0.036 0.036 

Union density 0.146** 0.148** 0.146** 0.117* 0.146** 

 
0.047 0.047 0.047 0.047 0.047 

Log linkage 0.014 0.013 0.014 0.015 0.014 

 
0.017 0.017 0.017 0.017 0.017 

Interaction terms   Licensure 
Union  

Certification 
Log 

density linkage 

1st gen. Western immigrants 
 

-0.019*** -0.010* 0.006* 0.003* 

  
0.003 0.004 0.003 0.001 

1st gen. Non-Western immigrants 
 

0.110*** 0.187*** 0.018*** -0.003* 

  
0.002 0.003 0.002 0.001 

2nd gen. Western immigrants 
 

-0.022 -0.057** 0.023 0.005 

  
0.014 0.021 0.015 0.007 

2nd gen. Non-Western immigrants 
 

0.021* 0.086*** 0.013 -0.010* 

  
0.008 0.013 0.008 0.004 

Constant 10.487*** 10.496*** 10.488*** 10.508*** 10.487*** 

  0.030 0.030 0.030 0.030 0.030 

Random effects parameters      

Var: occupations (cons) 0.033*** 0.033*** 0.033*** 0.033*** 0.033*** 

 
0.003 0.003 0.003 0.003 0.003 

Var: occupation years (cons) 0.001*** 0.001*** 0.001*** 0.001*** 0.001*** 

 
0.000 0.000 0.000 0.000 0.000 

Var: indivuals (cons) 0.112*** 0.111*** 0.112*** 0.111*** 0.112*** 

  0.000 0.000 0.000 0.000 0.000 

ll -610681 -609089 -610642 -609076 -610671 

N 1884775 1884775 1884775 1884775 1884775 
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Table 8: Three-level model for full-time employees. 

  Model 1 Model 2 Model 3 Model 4 Model 5 

  log wage log wage log wage log wage log wage 

1st gen. Western immigrants -0.009*** -0.007*** -0.010*** -0.013*** -0.008*** 

 
0.001 0.001 0.001 0.002 0.001 

1st gen. Non-Western immigrants -0.095*** -0.115*** -0.096*** -0.204*** -0.093*** 

 
0.001 0.001 0.001 0.001 0.001 

2nd gen. Western immigrants -0.013*** -0.013*** -0.015*** -0.001 -0.012*** 

 
0.003 0.004 0.004 0.008 0.003 

2nd gen. Non-Western immigrants -0.038*** -0.043*** -0.038*** -0.082*** -0.039*** 

 
0.002 0.003 0.003 0.005 0.002 

Licensure 0.066* 0.054~ 0.066* 0.066* 0.066* 

 
0.033 0.033 0.033 0.033 0.033 

Certification 0.086* 0.085* 0.084* 0.086* 0.086* 

 
0.035 0.035 0.035 0.035 0.035 

Union density 0.159*** 0.160*** 0.159*** 0.129** 0.160*** 

 
0.045 0.045 0.045 0.045 0.045 

Log linkage 0.018 0.017 0.018 0.019 0.013 

 
0.017 0.016 0.017 0.016 0.016 

Interaction terms   Licensure 
Union  

Certification 
Log 

density linkage 

1st gen. Western immigrants 
 

-0.010*** 0.008** 0.010*** 0.007*** 

  
0.002 0.003 0.002 0.001 

1st gen. Non-Western immigrants 
 

0.103*** 0.199*** 0.007*** 0.025*** 

  
0.001 0.002 0.002 0.001 

2nd gen. Western immigrants 
 

-0.004 -0.025~ 0.012 0.009* 

  
0.009 0.014 0.011 0.005 

2nd gen. Non-Western immigrants 
 

0.024*** 0.082*** -0.004 0.000 

  
0.006 0.009 0.007 0.003 

cons 10.342*** 10.353*** 10.342*** 10.368*** 10.345*** 

  0.033 0.033 0.033 0.033 0.033 

Random effects parameters      

Var: occupations (cons) 0.031*** 0.030*** 0.031*** 0.030*** 0.031*** 

 
0.002 0.002 0.002 0.002 0.002 

Var: occupation years (cons) 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 

 
0.000 0.000 0.000 0.000 0.000 

Var: indivuals (cons) 0.078*** 0.078*** 0.078*** 0.078*** 0.078*** 

  0.000 0.000 0.000 0.000 0.000 

ll -383682 -380794 -383666 -380155 -383145 

N 2675682 2675682 2675682 2675682 2675682 
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Online appendix C: Licensed occupations 
Occupations with at least one job title that requires a license to practice.  

Senior government officials 

Directors and chief executives 

Production and operations department managers in agriculture, forestry and fishing 

Production and operations department managers in manufacturing etc. 

Production and operations department managers in transport and communications 

Production and operations department managers in business services 

Production and operations department managers in public administration 

Production and operations department managers in education, health etc. 

Production and operations department managers in personal care etc. 

General managers in agriculture, forestry and fishing 

General managers not elsewhere classified 

Civil engineers 

Electrical engineers 

Other engineers and related professionals not elsewhere classified 

Biologists, botanists, zoologists and related professionals 

Medical doctors 

Dentists 

Veterinarians 

Pharmacists 

Nutritionists 

Nursing and midwifery professionals 

Secondary education teaching professionals 

Special education teaching professionals 

School inspectors 

Accountants 

Lawyers 

Judges 

Prosecuting legal professionals 

Philologists, translators and interpreters 

Psychologists 

Conductors, composers, musicians and singers 

Religious professionals 

Oil, mining and metallurgical technicians 

Engineering technicians not elsewhere classified 

Broadcasting and telecommunications equipment operators 

Ship's engineers 

Ship's deck officers and pilots 

Aircraft pilots 

Air traffic controllers 

Life science technicians 

Agronomy and forestry technicians 

Radiographers and audiology associate professionals 

Opticians 
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Dental assistants 

Physiotherapists and related associate professionals 

Veterinary assistants 

Pharmaceutical assistants 

Nurses 

RNMS 

Primary education teaching associate professionals 

Pre-primary education teaching associate professionals 

Technical and subject teaching associate professionals (secondary education) 

Other teaching associate and pedagogical professionals not elsewhere classified 

Insurance representatives 

Estate agents 

Police officers 

Religious associate professionals 

Transport clerks 

Debt-collectors 

Telephone switchboard operators 

Travel attendants and travel stewards 

Cooks 

Nursing assistants and care assistants 

Dentist's secretaries 

Doctor's secretaries 

Pharmacy technicians 

Personal care and related workers not elsewhere classified 

Hairdressers, barbers, beauticians and related workers 

Fire-fighters 

Prison guards 

Security guards 

Tunnel, mountain and blasting workers 

Chimney sweepers 

Underwater workers 

Gunsmiths, locksmiths and related trades workers 

Aircraft engine mechanics and fitters 

Precision mechanics and fitters 

Electricians, electrical and electronic equipment mechanics and fitters 

Electrical line installers, repairers and cable jointers 

Precision-instrument makers and repairers 

Oil- and gas-processing-plant operators 

Power-production plant operators 

Locomotive-engine drivers and locomotive-inspectors 

Car, taxi and van drivers 

Bus- and tram drivers 

Heavy truck and lorry drivers 

Earth-moving and related plant operators 

Crane, hoist and related plant operators 

Lifting-truck operators 
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Ships' deck crews 

Ships' machine crews 

Garbage collectors and related labourers 
 


