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Literature

Large literature on impacts of more diverse workforce
• remuneration of black workers is decreasing and wages of white workers 

increasing if they have more black coworkers (Carrington and Troske 1998)
• ethnic groups with more immigrant coworkers earn less than those with more 

native colleagues (Aslund and Nordström Skans 2010)
• foreign workers with a greater share of immigrant coworkers suffer from a 

wage penalty (Dustmann et al 2015)

Drawback of many studies on diversity
• binary categories: “black” vs “white”, “natives” vs “foreigners”, “immigrants” 

vs “non-immigrants” (also in our first IPSWICH paper)
• partly due to methodological constraints



Approach

Original and more nuanced way to the question of firm-level diversity
1. United Nation’s Human Development Index (HDI) of the employee’s country 

of origin to convert qualitative variables related to diversity (country and 
nationality at birth) into normalized quantitative variable

2. Aggregate individual-level HDI values of all workers within same firm into 
single measure of firm-level diversity (average Euclidean distances)

3. Use this aggregate measure of firm-level diversity to explain variations in 
firm-level wages (Hellerstein-Neumark-Bartolucci equations) 



Theory

• differences in wages between diverse workers ultimately related to 
differences in productivity: language abilities, literacy skills, quality 
and transferability of foreign education and training, less valuable 
labor market experience obtained abroad, positive or negative 
spillovers
• non-random sorting and/or segregation effects
• our focus: bargaining effects 
• correlation between diversity and the firm’s wage level that remains after 

controlling for productivity and sorting effects



Theory

Bargaining effects 
- Theoretical arguments for both positive and negative correlation
- formal collective bargaining institutions could diminish wage discrimination 

against minority groups
- Are unions “inclusive” or “exclusive”?
- Level of collective bargaining

- Estimate moderating effect of firm-level renegotiation of sector-level agreements
- We are looking at group effects: unlikely to see any tangible consequences on 

wage setting outcomes if presence of foreign workers is restricted to a few 
isolated individuals
- Estimate moderating effect of low, medium and high levels of diversity



Descriptive statistics



Full sample Low diversity High diversity Very high diversity

Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

hdi_2010 0.87 0.03 0.88 0.01 0.83 0.04 0.78 0.04

Euclid_2010 0.03 0.04 0.01 0.01 0.08 0.03 0.13 0.02

sd_hdi_2010 0.03 0.04 0.02 0.02 0.09 0.03 0.13 0.02

cv_hdi_2010 0.04 0.05 0.02 0.02 0.11 0.04 0.17 0.03

h_av 55.90 435.85 58.29 494.01 48.74 166.30 43.28 230.14

lnh_av 3.68 0.59 3.71 0.58 3.60 0.58 3.43 0.56

h_wage 15.60 5.65 15.85 5.92 14.87 4.67 13.10 3.17

lnh_wage 2.71 0.27 2.72 0.27 2.66 0.27 2.55 0.21

Descriptive statistics



Results: baseline
Variable OLS_1 OLS_2 OLS_4 FE GMM_IV

Diversity indicator -1.14*** -0.10** -0.08** -0.15*** -0.37**
lnh_av 0.10*** 0.01*** 0.00
lnsize 0.03*** 0.00 -0.00**
(firstnm) Firm_agreement 0.03*** 0.00 0.00
Constant 2.70*** 2.45*** 2.07*** 2.64*** 0.07***
Controls for composition in terms of 

gender, age, education, occupations, 

contract type

no yes yes yes yes

Regional dummies no no yes no yes
Sector dummies no no yes no yes
Year dummies yes yes yes yes yes
N 30355 30355 30355 30355 12421
r2_a 0.07 0.63 0.7 0.35 0.3



Results: mediating role of firm-level bargaining

Variable Full sample  
Firm-level 
collective 

bargaining

No firm-level 
collective 

bargaining
Diversity indicator -0.15*** -0.13* -0.17***  
lnh_av 0.01*** 0.01 0.01***  

Controls for composition in 
terms of gender, age, education, 
occupations, contract type

yes yes yes

Regional dummies yes no yes
Sector dummies yes no yes
Year dummies yes yes yes
Constant 2.64*** 2.78*** 2.60***  
N 30355 5899 24456
r2_a 0.35 0.4 0.34



Variable Full sample Low High Very_high    
Diversity indicator -0.15*** -0.02 -0.19*** -0.50**   
lnh_av 0.01*** 0.01** 0.01 -0.01

0.00 0.00 0.01 0.02
Controls for composition in terms 
of gender, age, education, 
occupations, contract type yes yes yes yes
Regional dummies no no no no
Sector dummies no no no no
Year dummies yes yes yes yes
Constant 2.64*** 2.67*** 2.58*** 2.54***  
Sector dummies no no no no
Year dummies yes yes yes yes
N 30355 22767 7588 1517
r2_a 0.35 0.33 0.39 0.42

Results: moderating role of thresholds



Conclusions

• Original way to account for diversity linked to countries of origin

• Taking into account sorting and productivity effects though the HNB 
framework, there is a negative relationship between firm-level 
diversity and wages
• This wage discrimination is smaller in firms with collective renegotiation of 

sector-level bargaining
• It is concentrated in firms with high and very high diversity, where most wage 

discrimination occurs.


