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Background: size discussed to promote human capital accumulation

Urban economics

� Wages signi�cantly higher in urban than in rural labour markets

� Duranton and Puga (2004): matching, sharing, learning

� Glaeser and Maré (2001), De La Roca and Puga (2017), and Peters (2020):

▶ Labour market size promotes individual wage growth
▶ Value of work experience increases with labour market size (`Learning by working in big cities')

Labour economics

� Mincer (1962), Becker (1964), and Acemoglu and Pischke (1998): role of �rms for skill acquisition,

training and on-the-job learning takes place inside �rms

� Mion et al. (2020), Arellano-Bover and Saltiel (2021), and Jarosch et al. (2021): �rm level e�ects

on learning

� Oi and Idson (1999): �rm size impacts human capital accumulation
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Background II: positive correlation of labour market size and �rm size
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Figure: Correlation of establishment size and labor market size
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This paper

� Distinguishes between learning e�ects related to �rm size and labor market size

▶ To what extent dynamic agglomeration advantages related to large �rms?

� Data: administrative linked employer-employee data for Germany 1975�2011

� Identi�cation: Exploit variation in wages and experience w.r.t. establishment size and labor market

size within groups of workers with similar ability level

� Main results:

▶ Almost same wage elasticity w.r.t size of previous labor markets like De La Roca and Puga (2017):

0.029
▶ E�ect of labor market size ≈ 28% smaller (0.021), conditional on size of previous employers
▶ Wage elasticity w.r.t. size of previous employers: 0.0259
▶ E�ect of labor market size decreases with �rm size (for high ability workers)

� Descriptive evidence on potential mechanisms

▶ Higher propensity of formal training in large labor markets due to spatial sorting of �rms
▶ Higher frequency of �rm-to-�rm mobility within big cities
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Extension of Mincer's (1974) accounting-identity model

� Human capital of worker i at time t:

Hi ,t = (1−θ)Hi ,t−1+νi ,t−1ki ,t−1 = (1−θ)tηedu(i)+
t−1

∑
τ=1

(1−θ)t−1−τ
νi ,τki ,τ

� Decreasing learning e�ort to acquire new skills over time: ki ,t = κ

(
1− t

Ti

)
I (Oi ,t = 1)

� Return on learning e�ort of worker i at day t:

νi ,t = γ +δ ln(empf (i ,t),t)+ρ ln(empr(i ,t)−f (i ,t),t)+ω ln(empf (i ,t),t)× ln(empr(i ,t)−f (i ,t),t)

� Potential earnings: Ei ,t =Wexp(Hi ,t)

� Wage at day t: lnwi ,τ ≈ lnEi ,t −ki ,t
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Extension of Mincer's (1974) accounting-identity model

� Wage at day t:

lnwi ,t ≈ lnW +κ

(
t

Ti
−1

)
+ηedu(i)(1−θ)t

+γκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1)

+δκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empf (i ,τ),τ)

+ρκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empr(i ,τ)−f (i ,τ),τ)

+ωκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empf (i ,τ),τ) ln(empr(i ,τ)−f (i ,τ),τ)
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Microdata on labour market biographies back to 1975/1993 from IAB

� ≈ 150,000 wages in new employment relationships starting 2005-2011 (full-time, �rst match of

worker and establishment, workers with `complete' emp. biography, ...)

� Information on all previous employment relationships subject to social security in (West) Germany

(start and end dates, establishment and location)

� Merge local labor market size Map and establishment size

� Worker characteristics (sex, educational level, pre-employment status)

� Merge information on hiring establishment (size, workforce composition)

� Merge information on local industry and labor market conditions

� Merge worker and establishment coe�cient estimates from AKM-style wage decomposition

(Bellmann et al., 2020)
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Empirical model estimated by non-linear least squares

lnwi ,t = α +κ

(
t

Ti
−1

)
+ηedu(i)(1−θ)t + γκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1)

+δκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empf (i ,τ),τ)

+ρκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empr(i ,τ)−f (i ,τ),τ)

+ωκ

t−1

∑
τ=1

(1−θ)t−τ−1
(
1− τ

Ti

)
I (Oi ,τ = 1) ln(empf (i ,τ),τ) ln(empr(i ,τ)−f (i ,τ),τ)

+FEiπ +FEf (i ,t)φ +µr(i ,t),y(t)+ x′i ,tβ + εi ,t

FEi and FEf (i ,t): worker and establishment coe�cient estimates from AKM-style wage decomposition

(Bellmann et al., 2020), µr(i ,t),y(t): region-year-FE, xi ,t : characteristics of worker, establishment, local

industry and local labor market
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Identi�cation I

Endogeneity concerns

1 Unobserved heterogeneity at the worker level: more able workers might have acquired their

experience primarily in large �rms and urban labor markets (sorting, sorting parents, better

schooling).

2 Workers, who learn fast, might have acquired their experience primarily in large �rms and urban

labor markets.

3 Workers who gathered experience in large cities often continue to work in a large local labor market

(reinforcing positive correlation of entry wage and size of previous labor markets)

4 Firms paying higher wages for any reason (e.g., higher productivity, speci�c wage agreements)

might show recruiting strategies which aim at hiring workers who obtained their skills

predominantly in large �rms and large cities.
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Identi�cation II

Addressing endogeneity concerns

1 Observable characteristics of the worker, the hiring establishment and its location

2 Region-time �xed e�ects, proxy for individual unobserved ability and wage level of hiring

establishment

3 Focus on wages in new employment relationships (promotion unobservable)

4 Estimate wage equation separately for ten distinct subsamples de�ned based on proxy for individual
unobserved ability

▶ Account for heterogeneous bene�ts from size
▶ Account for heterogeneous learning e�ort
▶ No signi�cant correlation between ability level and previous �rm and labor market size within groups

Correlation
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Table: Baseline regression results for full sample

(1) (2) (3) (4)

γ̃ (baseline exp. e�ect) 0.0442∗∗∗ 0.0432∗∗∗ 0.0431∗∗∗ 0.0430∗∗∗

(0.00196) (0.00172) (0.00163) (0.00164)

δ̃ (�rm e�ect) 0.00550∗∗∗ 0.00501∗∗∗ 0.00493∗∗∗

(0.000206) (0.000213) (0.000200)
ρ̃ (labor market e�ect) 0.00556∗∗∗ 0.00401∗∗∗ 0.00403∗∗∗

(0.000404) (0.000402) (0.000410)
ω̃ (�rm x labor market) 0.000330∗∗

(0.000153)
κ (learning e�ort) 0.458∗∗∗ 0.438∗∗∗ 0.437∗∗∗ 0.437∗∗∗

(0.0117) (0.0112) (0.0112) (0.0112)
θ y (annual depreciation rate) 0.206∗∗∗ 0.201∗∗∗ 0.200∗∗∗ 0.201∗∗∗

(0.00944) (0.00713) (0.00762) (0.00768)

R2
adj . 0.705 0.707 0.708 0.708

Note: N=47,614. Estimates refer to the value of the previous year of work experience as re�ected in the entry wage about 14 years
(5,185 days) after labor market entry for a worker who entered the labor market 45 years (16,266 days) prior to retirement age.
Depreciation rate θ is expressed in years. ∗∗∗, ∗∗ and ∗ indicate signi�cance at the 1, 5 and 10 percent level. Robust standard errors
given in parentheses are clustered at the level of 141 labor market regions. All regressions include control variables, AKM-worker and
AKM-establishment �xed e�ects estimated by Bellmann et al. (2020) as well as industry, occupation, and region-year �xed e�ects.
Source: IEB, own calculations.

.
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Figure: Relative wage after 14 years of work experience depending on where experience was acquired
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Table: Correlation between training provision, establishment size and local labor market size
� results from a logistic regression (odds ratios) and IAB Establishment Panel data

(1) (2) (3)

ln(employment density) 1.067∗∗∗ 1.043∗∗∗ 0.989
(0.008) (0.008) (0.008)

Establishment size � reference: less than 5 workers
5 - 9 workers 2.292∗∗∗ 2.234∗∗∗

10 - 19 workers 3.489∗∗∗ 3.356∗∗∗

20 - 49 workers 6.077∗∗∗ 5.325∗∗∗

50 - 99 workers 10.727∗∗∗ 7.940∗∗∗

100 - 199 workers 19.011∗∗∗ 12.199∗∗∗

200 - 499 workers 34.041∗∗∗ 18.485∗∗∗

500 - 999 workers 76.765∗∗∗ 34.944∗∗∗

1000 - 4999 workers 143.461∗∗∗ 56.839∗∗∗

Constant 1.761∗∗∗ 0.341∗∗∗ 0.327∗∗∗

Establishment-year observations 192,371 192,371 192,371
Industry �xed e�ects No No Yes
Indicator variables for legal form and work council No No Yes
Indicator variables for the type of establishment No No Yes
Information on workforce composition No No Yes
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Table: Correlation between the probability of job change and local labor market size, marginal e�ects

(1) (2) (3) (4) (5) (6)

all workers high-skilled workers

ln(labor market size) 0.00487∗∗∗ 0.00420∗∗∗ 0.00452∗∗∗ 0.00487∗∗∗ 0.00307∗∗∗ 0.00371∗∗∗

(0.0000903) (0.000100) (0.000107) (0.000280) (0.000317) (0.000347)

N 5,803,239 5,145,370 4,458,873 750,565 674,433 602,952
pseudo R2 0.001 0.097 0.091 0.001 0.063 0.062

(1) + (4) without control variables
(2) + (5) conditional on individual and establishment characteristics and �xed e�ects for year, industry, occupation, gender and
educational level
(3) + (6) like (2) + indicator variables for AKM-�rm �xed e�ects estimated for the period 1998-2004 and the establishment's share of
high- and low-skilled labor

Distance

15 / 33



Introduction Conceptual framework Data Empirical strategy Main results Mechanisms Conclusions Appendix

Conclusions

� Value of work experience increases with size of labor markets and �rms

▶ Learning a�ected by size at both spatial scales

� On average, about 28% dynamic agglomeration bene�ts related to �rm size

� Particular high ability workers bene�t from size (higher learning e�ort)

� High ability workers: Learning opportunities in large establishments apparently compensate for
lacking labor market size in smaller labor markets

▶ Large �rms more likely to o�er formal training
▶ Particularly high ability workers participate in employer-provided training
▶ Access to larger establishments in smaller labor markets is di�cult

� Higher frequency of �rm-to-�rm mobility within big cities potential mechanism underlying the

bene�t from gathering experience in big cities (net of �rm e�ect)
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Thank you for your attention!

Contact: cornelius.peters@thuenen.de
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employment density 2011, municipality level
0.00 - 0.92 (5% of the municipalities) 
0.93 - 2.53 (10%)
2.54 - 7.34 (20%)
7.35 - 24.26 (30%)
24.27 - 72.76 (20%)
72.77 - 193.14 (10%)
193.15 - 2492.76 (5%)

employment density 2011, 0 to 10 km
0.60 - 7.31 (5% of the municipalities) 
7.32 - 13.73 (10%)
13.74 - 24.37 (20%)
24.38 - 49.91 (30%)
49.92 - 98.67 (20%)
98.68 - 213.41 (10%)
213.42 - 1828.30 (5%)

Figure: Employees per km2 at municipality level and 0-10 km
(0-6.2 mi) around the geographic center of the municipality

Note: Black lines are borders of NUTS 1-regions

(Federal States). The maps use the delineation of

11,444 municipalities at December 31, 2012. Their

median size is 18 km2, the third quartile is 38 km2,

and the maximum is 894 km2 (Berlin) which corre-

sponds to a radius of 2.4 km, 3.5 km, and 16.9 km

respectively if the municipalities were circular.

Source: BeH V09.03.00, own calculations.

Back
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Identi�cation III

Table: Correlation between AKM-worker �xed e�ects and the average size of �rms and local labor markets in
which experience was acquired

Deciles of AKM-worker �xed e�ects

All workers 1 2 3 4 5 6 7 8 9 10

Correlation with individual AKM-worker �xed e�ect: Spearman's rank correlation coe�cient

Firm size 0.2173 0.0324 0.0202 0.0061 0.0179 -0.0108 0.0202 0.0177 0.0275 0.0680 0.0743
LM size 0.1686 -0.0308 0.0080 -0.0070 0.0100 -0.0085 0.0189 0.0306 0.0571 0.0616 0.0625

Regression results, dependent variable: individual AKM-worker �xed e�ect

Firm size 0.114* 0.0053 0.0017* 0.0005 0.0004 -0.0000 0.0006* 0.0001 0.0007 0.0054* 0.0027
LM size 0.0879* -0.0351* 0.0003 -0.0006 0.0003 -0.0004 0.0006 0.0015* 0.0041* 0.0071* 0.0174*
Constant -0.843* -1.491* -0.677* -0.402* -0.227* -0.0627* 0.0893* 0.275* 0.515* 0.902* 1.716*

N 147,614 14,762 14,761 14,763 14,761 14,761 14,762 14,761 14,761 14,761 14,761
R2 0.0621 0.0023 0.0006 0.0002 0.0002 0.0001 0.0007 0.0009 0.0032 0.0069 0.0022
∗ indicates signi�cance at the 1 percent level. Average �rm and labor market (LM) size considered in logs.

Back
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Table: Distance between the former and the new workplace by size of hiring establishment

Distance in km at municipality level

all workers high-skilled workers

Category of
�rm size p50 p75 p90 p50 p75 p90

1 (lowest) 10.3 28.9 122.9 16.7 72.0 284.5
2 11.2 31.0 128.9 17.2 71.5 254.5
3 12.2 35.3 157.5 20.5 90.0 304.7
4 13.3 39.6 181.0 21.6 103.7 311.4
5 13.7 43.5 192.5 21.7 111.2 304.3
6 13.8 47.6 199.0 22.5 112.4 316.3
7 14.3 52.8 225.4 23.9 130.0 327.0
8 13.9 54.7 233.4 23.3 130.5 321.8
9 13.4 57.3 247.5 23.3 123.0 318.3
10 (highest) 10.2 56.9 254.5 17.6 128.5 328.1

Total 12.4 42.2 194.7 20.6 112.6 312.7

Note: Based on 489,377 workers who changed the establishment from one to another year in the period 2005-2011.

Back
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Figure: Speci�cations with and without AKM-�xed e�ect
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Figure: Speci�cations addressing the limited mobility bias of AKM-establishment e�ects
estimates
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Figure: Speci�cation considering the square of establishment size and city size
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Figure: E�ects across di�erent types of hiring establishments
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Figure: Estimates for learning e�ort κ depending on the average size of the �rms in which
experience was acquired
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Figure: Estimates for learning e�ort κ depending on the average size of the labour markets in
which experience was acquired
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Figure: E�ect of previous city and �rm size on the return on experience along the job ladder
Back
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Figure: Results based on city size categories and establishment size categories
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Figure: Results conditional on di�erent �rm characteristics
Back
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