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From Between- to Within-
Group Wage Differences
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• Traditional accounts of wage inequality focus on between
group wage differences:
– Age
– Gender
– Education…

• At best we explain half of the wage variance (vanHeuvelen
2018a, 2018b).

• Residual wage variance, differs between groups: higher among 
men, higher educated, older groups (heteroscedasticity).



Sociology as a population 
science
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• (Goldthorpe 2016, Xie 2007) distinguish Typological Thinking 
vs sociology as a Population Science view:
– Typological Thinking: the regression coefficient is considered as the true 

value of a mechanism and the residual as a measurement error.
– Population Science: the residual is not an error but part of the 

phenomenon of interest. No reason to focus more on the mean than on 
the variance.



From Between- to Within-
Group Wage Differences
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• The literature has mainly been interested in temporal variations 
of BGWI and WGW
– Institutional context (VanHeuvelen 2018a, 2018b)
– Macroeconomic factors (Juhn et al. 1993)
– Demographic changes (Lemieux 2006)

• They are generally analyzed as two separate phenomena
• The reasons why similar workers are paid differently, and 

why this varies across demographic groups in the first place 
are still unclear…



Theoretical explanation
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1. Highly able worker (workers that would get paid more no 
matter where they work and what they do)…

2. …are overrepresented in highly paying organizations, and 
occupations (sorting).

3. Ability is correlated with observable characteristics like 
education…

4. …then, sorting will exacerbate both between and within
group wage differences.



Sorting
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Methods
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• 3 dimensional fixed effect model:
𝑦"# = 𝛼" + 𝑜𝑟𝑔*("#) + 𝑜𝑐𝑐.("#) + 𝑋"#𝛽 + 𝜀"#

Log 
hourly 
wage

Individual 
FE

Organization 
FE

Occupation
FE

Time varying 
controls

(exp, exp2, 
year FE)

Residual



Methods
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Methods
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• To reduce the number of organizational FE (Bonhomme et al. 
2019):
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– 𝐹B> the empirical cumulative distribution function of log earnings in firm j

– 𝑛> the number of employees in firm j, 

– μ a discrete or continuous measure, 
– k(1),...,k(J) a partition of firms into K classes, 
– H1,...,HK are cumulative distribution functions



Data
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• Déclaration annuelle des données sociales (DADS):
– DADS-postes (2010)

• All jobs within organizations (SIREN id) in the economy, between 18-60 y.o. 
(≈25 million jobs)

• Information about gross hourly wage, industry, age, sex

– DADS-panel (2010-2014)
• 1/12 of the French workers (born in october) (≈2 million individuals)
• Information about hourly hourly wage, occupation (2 digits PCS), 

organizations (SIREN), experience, age, sex

• Echantillon démographique permanent (EDP) 
– Born on the first 4 days of october (≈250,000 individuals)
– Information about education (no schooling; highschool; highschool + 

2; highschool +3 or more)



Descriptive results

11



Results regression
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Results regression
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Results
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𝐶𝑜𝑟 𝛼", 𝑜𝑟𝑔*("#) > 0
𝐶𝑜𝑟 𝛼", 𝑜𝑐𝑐.("#) > 0



Counterfactual reallocations
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𝑦"# = 𝛼"M + 𝑜𝑟𝑔*("#)N + 𝑜𝑐𝑐.("#)N +𝛽O𝑋"# + 𝜀"#P
• Randomly reallocate workers into occupations and/or 

organizations holding constant their marginal distributions
• Compute a counterfactual wage for each individual 
• Repeat 2500 times



Counterfactual: random 
reallocation: WGWD
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Counterfactual: random 
reallocation: BGWI
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• Reduction by 32% for men, 
37% for women



Summary
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• Occupational and organizational sorting partly explain:
– why similar workers are paid differently
– why this differs across sociodemographic groups
– why there is inequality between social groups

• They act as a multiplier of pre-existing inter-individual 
differences (Matthew effect).

• Nuance: it is because the correlation between ability and 
occupational and organizational FE is positive but not perfect 
that it contributes to both between and within group wage 
differences.



Thank you for you attention!
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From Between- to Within-
Group Wage Differences
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Sources of wage differences
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• Processes of sorting: What are the interplays 
between the three aspects?

• Mechanisms possibly generating sorting: 
– Recruitment procedure of organizations
– Social networks 
– Influence of co-workers on individual ability



Methods

22

• Computationally difficult (too many parameters)
• Organizational and occupational FE are estimated 

using the movement of some workers across 
occupations and organizations

• Graph were nodes are organizations or 
occupations, and they are connected by the 
movement of workers (in both directions)



Methods
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• Limited mobility bias: too few moves to estimate all 
organizations and occupations FE

• Biased in favor of organizations (more dummies)



Descriptive results
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Sorting on observables

25



Sorting on observables
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Counterfactuals
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1. No organizational effect:
𝑦"#QR6 = 𝑦"#R − 𝑘B">

2.  No occupational effect:
𝑦"#QRE = 𝑦"#R − 𝑜𝑐𝑐P "

3.  None of the two:
𝑦"#QRT = 𝑦"#R − 𝑘B"> − 𝑜𝑐𝑐P "



Counterfactuals
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Counterfactual: random 
reallocation
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• Assessing the specific contributions of both forms of 
sorting on BGWI, WGWD and overall wage 
variance:

𝑦"# = 𝛼"M + 𝑘">U + 𝑜𝑐𝑐"P + 𝑋"#𝛽O + 𝜀"#P



Counterfactual: random 
reallocation
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Counterfactual: random 
reallocation

31



Counterfactual: random 
reallocation: gender
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Thank you!
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Sources of wage differences

35

• Processes of sorting
–What are the interplays between the three aspects?


