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Background and research question

* Job-related training & the skill driven transformation of work

(Mayer, Solga 2008)

— Synchronise LM needs and skills supplied by the workforce

— Change in technology, product & service markets, demography ...

e Skill formation systems differ across countries

— Training: access, volume, outcomes (share of productivity gains)

— Basic pattern (OECD 2004, Brunello et al. 2007, Rubenson 2006 ...):
Majority of job-related training is employer-provided, employees are
willing to train, but not at their own cost

» What factors at the system level are related to cross-country

differences in participation rates and wage effects?



Non-competitive models of training

 Empirical studies have challenged standard human capital
theory (following Becker 1962)
— Firms do invest in general skills (despite of poaching risks)

— not (only) due to market imperfections (asymmetric info, credit
market constraints), e.g. compressed wage structure stimulates firm
investments

* Institutional arrangements related to welfare state regimes
(Soskice 1999, Estevez-Abe et al. 2001)

— Industrial relation systems (trade unions, minimum wages, taxes,
social security systems, market competition and deregulation, labour
protection, ...)

— in relation to (secondary) schooling systems (general vs. specific skill
regimes: signalling) and socioeconomic context, employment



Expected effects of industrial relation

* Unions, collective bargaining
— Incentive for firms to invest due to compressed wage structure
— Productivity gap (below minimum wage)

* Labour protection legislation
— Incentive for firms because labour turnover is reduced (mobility costs)
— New hires are more carefully selected (+/-)

* Competition and deregulation
— Reduced participation and returns due to reduced rents
— Increased: stimulation of innovation

Wage effects are high where participation is low (ECHP)



Existing evidence: heterogeneous effects

e Cross-country evidence is rare (Europe: only ECHP)

* Within - country effects of vocational training measures are
heterogenous according to individual characteristics and the
particular form of training (LaLonde 1995, Pfeifer 2008,
Wolter/Schiener 2009, Becker/Hecken 2005,
Blichel/Pannenberg 2004)

— Effects declines with age (in line with HC)
— Lower effects for women, migrants
— Higher/lower effects for the highest qualification levels

— Employer initiated/financed training (during paid working hours),
certified training, ...?



Estimating training effects: selection bias

e Selection into job-related training is not random

— Participants differ from non-part. in observed and often in unobserved
characteristics that are both related to training and income

— Estimating without controlling for the bias might result in
overestimation

* Techniques to adjust/reduce for the bias

— Multivariate regression models
— Fixed-effects” / ,Fixed-Growth“-models / IV

— Matching



Matching: Potential Outcome Framework

Average treatment effect for the treated: difference between
observed outcome and its counterfactual

ATT = E[Y1-Y9|T=1]
When treatment assignment is not random, further
assumptions are needed to estimate unobserved , potential
outcome “: E[Y?|T=1]
— lgnorability of treatment assignment: conditional on observable
covariates X, assignment is unconfounded when overlap exists
E[Y?|T=1, X] = E[YY|T=0, X]
What if treatment assignment is nonignorable?
— Reducing selection bias through matching
— sensitivity analysis to assess influence of hidden bias



Data

* Part. and wage effects: AES (Adult Education Survey 2005-2007)

Stand alone survey: increased comparability of ET and background
characteristics

Target population: employed persons aged 25 — 64, not in army (NACE),
not in formal education, 2 years out of formal education

Dependent variable: ordinal number of income quintile (1:5)
Treatment: participation in job-related training within 12 month

Individual characteristics: gender, age, formal education (level + field),
potential experience, migration (country of birth, citizenship),
mothertongue, location of residence

Occupation before training: status, ISEl, contract
Current firm characteristics: industriy (NACE), size, parttime

* Country level: Eurostat (LFS, SILC,...), OECD (labour cost,...), worker
participation.eu
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ATT — income effects for the trained

Job-related training: positive estimates for females and males
in almost all cnt

Significant at robust SE, (normal SE), rel. low sensitivity to
hidden bias

females: AT, BE, (BG), CY, (DK), FI, FR, HR, HU, (PT), LT, SE, SK;
males: AT, BE, BG, CY, (FI), FR, (HR), (NO), SE

Sex: Higher effects for women (except AT)

Forms: (slightly) higher effects of longer (>11 hours) and firm-
sponsored tr., lower FX of certified (females), males mixed

Education and age groups (f+m): different patterns across
countries
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System factors, participation and ATT

Economic context, investment in human resources
GDP, R&D expenditure, private expenditure on education, ER & UR

Industrial relations

LF exit age, Unionisation, bargaining, employment protection legislation,
competition and deregulation

Social condition

Social protection, economic strain, poverty risk, health

Schooling system

Skill formation system (signalling), (vocational education, participation in
education, quality of educational institutions)



partICI pation - ratejob—related training

0.7

0.1

0.0

National wealth: GDP per capita

Participation rates

SE®

OSE

OBGvs r -=0.67"
'/, Hlé%()PT8 - females ***
I/ OI'&LéK Imales = 0.8
I I I I I I I I
10 15 20 25 30 35 40 45

GDP per Head (*1000)

A-I_I-job-related training

<
o

0.0

-0.1

Income effects (ATT)

FI O

opPT NO<

lfemales = -0.45
[ [ [ [ [ [ [ [
10 15 20 25 30 35 40 45

GDP per Head (*1000)



partiCi pation - ratejob—related training

0.1

0.0

R&D expenditure (% share of GDP)

Participation rates

/l
+"OHR .
Ifemales = 0.79
.o HUPTSpr .
0 SK © HU Mmales = 0.85
[ [ [ [ [ [ [
0.5 1.0 1.5 2.0 2.5 3.0 35

R&D expenditure (% share of GDP)

A-I_I_job—related training

0.2 0.3 0.4

0.1

0.0

-0.1

Income effects (ATT)

O
HR<
LT <
Fl ©
o -
5k o Ve
O HR 0 -
O OHU = <= sedSH
(e} BG (o) BE ”~ /_I_<> - -
EEggE _PROFR . __ o-=="
ocy  PTY =Te- .
\ - — "7 /ET oONO DK<
&\Gf T orLT o o DK o
m]
o o pifO ©
lfemales =-0.08
0 SK I‘ma|es=0.23
I55.64 = 053*
[ [ [ [ [ [ [
0.5 1.0 15 2.0 2.5 3.0 3.5

R&D expenditure (% share of GDP)



partiCi pation - ratejob—related training

0.7

0.6

Private expenditure on euducation institutions
(% of private and public sources)

Participation rates

ltemales =

Frgjes =—0.72

075"

5 10 15

% private expenditure on education

A-I_I_job—related training

0.2 0.3 0.4

0.1

0.0

-0.1

Income effects (ATT)

HR<
N9 LT<
S _H
N
~
~
] N o) HUOOA\T

% private expenditure on education

ONO DK< 2 §:::\.\\
- ~x
(@] F| (o) DK o LT BG@ ~ - ‘\\'EL
Q o) e} . -
~
¢ °PT i

lfemales = 0.17
Mmales =-0.31 s O i
lmales (>11 hours) *: -0.48 8 9
leduhigh =—0.49

[ I I

S 10 15



partiCi pation - ratejob—related training

0.7

0.6

Employment rate (25-64)

Participation rates

SE ©
—0.78"

ltemales

Frajes = 0.46

Fl ©

SE

65 70 75 80
Employment rate (25-64)

85

I
90

A-I_I_job—related training

<
o

-0.1

Income effects (ATT)

HR © \

(]

\ o
\ RS

lfemales =-041 \
\
Imales =—0.16 . 0 SK
Nsceps-4 =—0.68
[ [ [ [ [ [ [ [
55 60 65 70 75 80 85 90

Employment rate (25-64)




partiCi pation - ratejob—related training

0.1 0.2 0.3 0.4 0.5 0.6 0.7

0.0

Unmployment rate (25-64)

Participation rates

SE¢
O SE ltemales =-0.52
Fl © Frgtes = —0.45
gE &
0 EEO L]
cYo HR ¢
BG<

5 10 15
Unemployment rate (25-64)

A-I_I-job-related training

0.0

-0.1

Income effects (ATT)

NO <

HR ¢

LT ©

o PT
lfemales = 0.4

0SK Iypes=—0.3

5 10 15 20
Unemployment rate (25-64)



partiCi pation - ratejob—related training

Educational inequality in UR (25-64)

(U Riscepo-2 — U RISECD5-6)
Participation rates

0.7

0.6

NO ¢

SE©

O SE
Fl <

o Fl
°NO

lfemales = — 0.37

Frges = —0.48

Educ.

20 30
inequality in UR (25-64)

A-I_I-job-related training

-0.1

Income effects (ATT)

LT ©

ltemales = 0.33
Mmales =—0.44 . 8SK
rmglgz (>11 hours) — -0.54

Educ. inequality in UR (25-64)



partiCi pation - ratejob—related training

0.7

0.6

Average Labour force exit age

Participation rates

SE<
lfemales = 0.34

I'males = 0.43 FI ©

O SE

LF exit age

A-I_I_job—related training

-0.1

Income effects (ATT)

lemales =—0.47
Mmales = 0.11 ) 0 gK -
lrs.34 =—0.49
| | | | |
56 58 60 62 64

LF exit age



partiCi pation - ratejob-related training

0.7

0.6

Union coverage

Participation rates

Income effects (ATT)

06

Itemales

Frges = 0.66

30

40

SE° T HR<
3 FI <
OSE S T
Fl < o o AT
CY<
™ _] SK< o
o
Rseo o
Y
£ BG a0 °BE
5N _E®
5 O e . )
g \ PTO o imimemem 56y
®© - - —
E ONO DK<
8 o
<
S NO<
S opT
Iemales = 0.02
—
CIS | °SK Irales = 0.12
I I I I I i | | | |
50 60 70 10 20 30 40 50 o

average union coverage

average union coverage



partiCi pation - ratejob-related training

0.6 0.7

0.5

Collective bargaining

Participation rates

ltemales = 0.39

Frgjes = 0.57

A-I_I-job-related training

40 60
collective bargaining

I
80

100

Income effects (ATT)

HR®

T

o _| NGO

2 opT
lfemales = -0.23

—

On. — 8SK rma|es=O.19
r 0.38

males (>11 hours) =

20 40 60 80 100
collective bargaining



partICI pation - ratejob—related training

0.7

0.6

0.0

Competition and deregulation

Participation rates

ltemales

Fgles = 0.69

—059"

SE

OSE
FIO

L7 HW PTgpr SKo
| | | |
20 40 60 80

Competitiveness CCI

A-I_I-job-related training

0.0 0.1 0.2 0.3 0.4

-0.1

Income effects (ATT)

R
7 o
HLO oAT
CcY
OHR S
BEOSE$E
OoHU
T —e— L EBQ £ FROFR
PT<> e Y I R
oNO ~ TDKRO-
& oLT B
OPT NG
Mfemales =—0.12
rm|es :—0.19 OSK
I I I I
20 40 60 80

Competitiveness CCI




partici pation - ratejob-related training

0.6 0.7

0.5

b
()

0.0

Employment protecion leg. (EPL)

Participation rates

SE ©

© SE
Fl

=-0.16

rfemales

o maes = —0.28

25 3.0 3.5
Employment protection (EPL)

A-I_I-job-related training

Income effects (ATT)

HR <
&
o LT
Q NO < o PT
o
lfemales = 0.24

—
clj — 0 SK rma|eS=O.15

[ [ [ [

2.0 2.5 3.0 3.5

Employment protection (EPL)



partiCi pation - ratejob—related training

0.6 0.7

0.5

b
o

0.0

Social protection receipts (% of GDP)

Participation rates

lfemales = 0.43

males = 0.6 FI ©

NO ¢ o Fl
© NO

SE®
O SH

SK © HURT 8 pr1
| | | |
15 20 25 30

Social protection (%GDP)

A-I_I-job-related training

0.0 0.1 0.2 0.3 0.4

-0.1

Income effects (ATT)

O
1<r
o
G
cY o " -
P d
sk P
-
o - BE
s’ FE
sy BE
& e
//@1-’_,%-—" o
£ N0 DX
-2 O
\/"Bgz;(/ﬂ/ g oK
\ .
-
NO
lfemales = -0.06
0 9K Imales = 0.28
leduhigh = 0.55
| | | |
15 20 25 30

Social protection (%GDP)




partiCi pation - ratejob-related training

0.7

0.6

Economic strain (EU-SILC)

Participation rates

Itemales

Mmales =

—0.79
0.89 Fl ©

SE ¢

30 40 50 60
no economic strain (% of pop.)

I
70

80

A-I_I_job—related training

Income effects (ATT)

0.0

LT < o

°PT NO<
ltemales =—0.28
I'males = 0.2 N
9K Mmales (>11 hours) — 0.51

20 30 40 50 60 70 80
no economic strain (% of pop.)




partiCi pation - ratejob—related training

Educ. inequality in poverty risk
(poverty risk,ccepo., — POVerty riskicecps.e)

Participation rates

Income effects (ATT)

™~
o SE® LT
< _ FI<&
OSE o
© _| S o
S Fi AT HUS
CYo
™ _|
o
b SE88E
> \u\-\ OBG o
£ T~ AT
£ N _] S~ FROFR EE%’
s ~oD_ EEppT
] T~ 7”7
@ S=-o
E oNO _ -~ TSe<l
S oB - T~
IZO 5 o> °FI oLt
< ~7o
P -
o - NO©
S —\ _- oPT
m]
! r =0.56
S oBG . . females
_ . © o Imates =—0.35 o)
ltemales =—0.55 OHié T o S
O *% *kk
o | Imales = —0.63 Io5.34 =0.66
| | | | | | | | | | |
2.0 2.5 3.0 35 4.0 4.5 2.0 25 3.0 3.5 4.0 4.5

Educ. inequality in poverty risk

no economic strain (% of pop.)



partiCi pation - ratejob-related training

0.7

0.0

Population 55-64 at good health (EU-SILC)

Income effects (ATT)

Participation rates

SE®

O SH

lfemales = -0.66
rmales = 0.75

30 40 50 60 70 80
pop 55-64 at good health

A-I_I_job—related training

0.4

0.1

0.0

-0.1

r<

HR ¢

opT

O SK

Fl ©

OAT

©NO

NO <

lfemales = -0.31

Imales = 0.3

20

30 40

50 60 70

pop 55-64 at good health

I
80




partiCi pation - ratejob—related training

0.6 0.7

0.5

0.1

0.0

Educational signalling

Participation rates

EC

OSE

lfemales = 0.21

FI & Mmales = 0.23

=
°NO

OHR
0BG
8pT HU©
| | | | |
0 10 20 30 40

Signalling educ.

A-I_I-job-related training

0.4

0.0

-0.1

Income effects (ATT)

To

HRO
FI O

OAT

OPT NO<

lfemales = -0.29
[ [ [ [ [
0 10 20 30 40

Signalling educ.



partiCi pation - ra-tejob—related training

0.1 0.2 0.3 0.4 0.5 0.6 0.7

0.0

Quality of schooling (PISA)

Participation rates Income effects (ATT)

SE® /
Mtemates = 0-65 OSE /

Frgjes = 0.61

A-I_I-job-related training

, lfemales = 0.34
OBG v .
/ CI) - o OSK I'ma|es = 0 14*
, r25.34=0.47,
/' Iss.4=0.55
I I I I I I I I I I I I
350 400 450 500 550 600 350 400 450 500 550 600

PISA 09 reading score PISA 09 reading score



income effect of training

1.0

0.5

0.0

-0.5

-1.0

Relation to system factors

poverty.edu

PISA.read NO-strain

priv.exp UR.2564 bargainingIth ceos
EPL edu.signal soc. B R&D.exp
=Pt LF.exft'SAMG, 1 oag
soc.prot . R&D.exp
ER.256 cCl
_ bargaining ,
UR.2564 edu.signal health B8g#aIN
poverty.edu
priv.exp L E.exit GDP.head
ER.2564
| | |
-1.0 -0.5 0.0 0.5 1.0

participation rate




