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Tiivistelmä

Tutkimuksessa tarkastellaan aineettoman pääoman vaikutuksia palkanmuodostukseen teollisuuden toi-
mihenkilöillä tutkimalla palkkaeroja kahden ammattiryhmän välillä. Ensimmäisen ryhmän, ’Inno’ henki-
löt, muodostavat toimihenkilöt, jotka työskentelevät ICT-, T&K-, johto- tai markkinointitehtävissä kun taas 
tämän ryhmän ulkopuolelle jäävät lukeutuvat ’ei-Inno’ toimihenkilöihin. Tutkimuksen toisessa vaihees-
sa ammattien välisiä palkkaeroja tutkitaan myös sukupuolittain. Tutkimuksessa käytetään vertailukelpoi-
sia aineistoja kolmesta Eurooppalaisesta maasta: Tsekin tasavallasta, Suomesta ja Norjasta. Tarkasteluis-
sa hyödynnetään palkkadekomponointimenetelmää, joka perustuu ei-ehdollistetulle kvantiiliregressiolle. 
Menetelmä mahdollistaa palkkaerojen ja niiden taustalla olevien tekijöiden tutkimisen koko palkkaja-
kaumalla. Aineiston käyttö useammasta maasta ja palkkaerojen tutkiminen palkkajakauman eri pisteissä 
osoittautuu hyödylliseksi. Havaitsemme esimerkiksi, että vaikka ’Inno’ toimihenkilöiden kokonaistuntian-
siot ovat kaikissa kolmessa maassa korkeammat kuin ’ei-Inno’ toimihenkilöiden, niin sekä palkkaerojen ta-
sossa että palkkaeroprofiileissa on huomattavia eroja maiden välillä. Myös tekijät palkkaerojen taustalla 
vaihtelevat maittain. Sen sijaan sukupuolten palkkaerojen taustalla vaikuttavat tekijät ovat hyvin saman-
kaltaiset maasta tai ammattiryhmästä riippumatta. Sukupuolten palkkaerot eivät selity miesten ja naisten 
välisillä eroilla mitatussa inhimillisessä pääomassa vaan naisten miehiä heikommasta palkitsemisesta sa-
mankaltaisesta osaamisesta.

Asiasanat: Sukupuolten palkkaerot, dekomponointi, inhimillinen pääoma, aineeton pääoma, teollisuus, 
kvantiiliregressio, palkanmuodostus, maavertailu

Abstract

This paper compares the effects of intangible capital on wage formation among white-collar manufactur-
ing workers using comparative data from three European countries: the Czech Republic, Finland and Nor-
way. The analysis is undertaken in two steps. First, we explore the wage differentials and the underlying 
sources for two occupation groups: innovation and non-innovation workers. In a second step, this analysis 
is broken down by gender. We apply a decomposition method based on unconditional quantile regression 
techniques to examine the factors underlying the wage gaps observed along the whole wage distribu-
tion. The use of comparative cross-country data and a more elaborated wage decomposition method 
provides important new insights. We find, for example, that although innovation workers earn more than 
non-innovation workers in all three countries under scrutiny, there is considerable variation across the 
countries both in the levels and profiles of these wage differentials. Also the sources underlying these 
wage differentials vary between the countries. The levels and profiles of the gender wage gaps prevailing 
among innovation and non-innovation workers also reveal conspicuous cross-country differences. How-
ever, when it comes to the major sources contributing to these gender wage gaps, the results are strikingly 
similar across countries: what matters is marked gender differences in the rewards to similar basic human 
capital characteristics, not gender differences in these endowments.

Key words: Gender wage gap, decomposition, human capital, intangible capital, manufacturing, quantile 
regression, wage formation, cross-country comparison

JEL: J16, J31
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1 Introduction 
	
In	 tandem	 with	 developed	 countries	 becoming	 increasingly	 knowledge-based,	 researchers	
have	 shown	 growing	 interest	 in	 finding	 out	 how	 much	 countries	 actually	 invest	 in	 intangi-
ble	capital	and	how	important	these	investments	are	as	determinants	of	productivity	and,	ul-
timately,	economic	growth.	Several	studies	provide	support	for	intangible	capital	investments	
playing	 a	 crucial	 role;	 for	 some	 countries	 such	 investments	 are	 estimated	 to	 account	 for	 an	
even	larger	share	of	GDP	than	investments	in	tangible	capital.	Van	Ark	et	al.	(2009),	for	in-
stance,	report	that	investments	in	intangible	capital	in	the	market	sector	accounted	for	some	
11	per	cent	of	GDP	in	the	US	and	the	UK	in	2006,	whereas	the	corresponding	GDP-share	of	in-
vestments	in	tangible	capital	was	7–8	per	cent.	There	is	also	ample	evidence	on	intangible	cap-
ital	having	boosted	both	labour	productivity	growth	and	GDP	growth	rates	over	the	past	dec-
ades	(e.g.	Corrado	et	al.,	2009;	Marrano	et	al.,	2007;	Jalava	et	al.,	2007).	Marrano	et	al.	(2007),	
for	example,	estimate	that	as	much	as	20	per	cent	of	UK	labour	productivity	growth	in	1995–
2005	is	explained	by	intangible	capital	deepening.	

The	fact	that	intangible	capital	has	become	one	of	the	key	factors	behind	productivity	growth	
invites	one	to	ask,	whether	the	growing	importance	of	intangibles	has	affected	wage	formation	
as	well.	Several	studies	exploring	the	effect	of	information	and	communication	technologies	
(ICT)	–	an	important	component	of	intangible	capital	–	on	wage	structures	have	presented	ev-
idence	that	ICT	has,	indeed,	affected	wage	formation	through,	inter alia,	increased	returns	to	
education	(e.g.	Kirby	and	Riley,	2007).	In	fact,	the	so-called	skill-biased	technological	change	
is	one	of	the	most	frequently	proposed	explanations	for	the	increase	in	wage	inequality	expe-
rienced	in	many	countries	over	the	past	decades	(e.g.	Beaudry	and	Green,	2005).		

An	important	aspect	of	the	effects	of	intangible	capital	on	wage	formation	concerns	its	poten-
tial	impact	on	the	gender	wage	gap.	There	are	several	reasons	why	intangible	capital	might	be	
of	relevance	in	this	context.	First,	it	is	a	well-known	fact	that	men	and	women	tend	to	work	
in	different	industries,	firms,	occupations	and	job	tasks	(e.g.	Meyersson-Milgrom	et	al.,	2001;	
Korkeamäki	and	Kyyrä,	2006).	Given	that	industries	and	firms	differ	in	their	investments	in	
intangible	capital	and,	hence,	in	their	occupation	structures,	the	effect	of	intangible	capital	on	
wages	might	not	be	gender-neutral.	Another	plausible	channel	through	which	intangible	capi-
tal	might	affect	the	male–female	wage	gap	is	gender	differences	in	the	accumulation	of	human	
capital.	Several	studies	show	that	women	tend	to	accumulate	less	human	capital	than	men	due	
to	their	traditional	role	of	being	the	main	provider	of	child	care	within	the	family	(Waldfogel,	
1998;	Anderson	et	al.,	2003).	Accordingly,	intangible	capital	can	be	expected	to	increase	the	
gender	wage	gap	to	the	extent	it	boosts	the	return	on	human	capital.	

Despite	 theoretical	 justifications	 for	 why	 intangible	 capital	 might	 affect	 men’s	 and	 women’s	
wages	differently	 and,	hence,	 influence	gender	wage	differentials,	 there	 is	 surprisingly	 little	
research	on	the	topic.	One	noticeable	exception	is	a	fairly	recent	paper	by	Moreno-Galbis	and	
Wolff	(2008).	They	analyze	the	impact	of	ICT	by	comparing	gender	wage	gaps	among	ICT-us-
ers	and	non-ICT-users	using	survey	data	from	France.	Moreno-Galbis	and	Wolff	find	that	al-
though	the	general	pattern	of	gender	wage	gaps	is	similar	for	the	two	worker	groups,	they	nev-
ertheless	 reveal	clear-cut	differences	when	 it	comes	 to	key	sources	underlying	 the	observed	
gender	 wage	 gaps.	 Among	 ICT-users,	 the	 wage	 advantage	 of	 men	 over	 women	 is	 driven	 by	
women’s	lower	returns	to	human	capital	related	characteristics.	Among	non-ICT-users,	on	the	
other	hand,	the	gender	wage	gap	is	only	partly	due	to	this	‘price-effect’	–	gender	differences	in	
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observed	characteristics	matter	as	well.	In	particular,	Moreno-Galbis	and	Wolff	find	that	the	
male–female	wage	differentials	among	non-ICT-users	 located	 in	 the	upper	part	of	 the	wage	
distribution	are	explained	by	the	advantage	of	men	over	women	in	their	rewards	to	similar	hu-
man	capital	characteristics,	whereas	the	gender	wage	gaps	in	the	bottom	half	of	the	wage	dis-
tribution	are	rather	explained	by	gender	differences	in	human	capital	endowments.		

This	paper	examines	the	effects	of	 intangible	capital	on	wage	formation	by	comparing	wage	
differentials	 across	occupation	groups	which,	 in	a	 second	step,	 are	 further	broken	down	by	
gender.	The	analysis	is	undertaken	by	use	of	comparative	data	from	three	European	countries:	
the	 Czech	 Republic,	 Finland	 and	 Norway.	 A	 comparison	 of	 these	 countries	 is	 well-justified	
on	several	grounds.	First,	they	reveal	clear	differences	in	intangible	capital	investments.	Ac-
cording	to	data	produced	within	the	framework	of	the	INNODRIVE	project,	the	intangibles-
to-GDP	share	was	in	2005	some	8	per	cent	in	the	Czech	Republic,	7.3	per	cent	in	Finland	and	
4.5	per	cent	in	Norway.	The	three	countries	provide	an	interesting	point	of	comparison	also	
in	that	they	differ	in	terms	of	the	average	size	of	the	overall	gender	wage	gap	and	also	with	re-
spect	to	the	institutional	background	affecting	gender	equality	in	the	labour	market.	Accord-
ing	to	figures	for	2007	recently	published	by	Eurofound	(2010),	the	average	unadjusted	gen-
der	gap	in	hourly	wages	was	some	15	per	cent	in	Norway	compared	to	20	per	cent	in	Finland	
and	24	per	cent	in	the	Czech	Republic.	An	illustrative	example	of	the	institutional	differenc-
es	between	the	countries	relates	to	family	policy.1	Norway	and	Finland	typically	claim	top	po-
sitions	in	the	listings	ranking	countries	on	the	grounds	of	the	generosity	of	their	family	leave	
policies,	while	the	Czech	Republic	ranks	much	lower	in	this	respect	(e.g.	Mandel	and	Semy-
onov,	2003).	Norway	also	counts	among	the	countries	having	taken	quite	drastic	measures	in	
order	to	narrow	gender	differences	in	careers	and	wages.	For	example,	legislation	on	gender	
representation	on	company	boards	was	introduced	in	Norway	in	2006,	enforcing	a	minimum	
proportion	of	both	genders	on	these	boards	of	40	per	cent	in	all	privately-owned	public	limit-
ed	companies.	No	similar	policies	are	in	place	in	Finland	or	the	Czech	Republic.	Accordingly,	
comparing	patterns	of	gender	wage	gaps	across	these	three	countries	is	not	only	of	general	in-
terest	but	also	provides	a	convenient	way	to	test	the	robustness	of	our	findings.	If	we	can	see	
similar	mechanisms	behind	gender	wage	differentials	in	all	three	countries,	then	this	would	
suggest	that	we	have	identified	some	‘fundamental’	sources	of	the	observed	male–female	wage	
gaps	and	not	merely	arbitrary	factors	reflecting,	say,	the	institutional	features	of	a	country.	

In	contrast	to	previous	studies	focusing	on	one	single	country,	our	paper	provides	cross-coun-
try	evidence	on	the	effect	of	intangible	capital	on	wages.	We	also	add	to	the	vast	literature	on	
gender	wage	gaps	in	two	major	ways	(for	comprehensive	reviews,	see	e.g.	Altonji	and	Blank,	
1999;	Blau	and	Kahn,	2000;	Kunze,	2008).	First,	our	paper	contributes	 to	 the	scant	present-
day	evidence	on	the	possible	role	of	intangible	capital	in	explaining	wage	differentials	between	
men	and	women.	As	will	become	evident	later	on,	we	thereby	adopt	a	somewhat	broader	def-
inition	of	intangible	capital	than,	for	instance,	Moreno-Galbis	and	Wolff	(2008).	Second,	we	
add	to	the	literature	by	applying	a	wage	decomposition	method	based	on	unconditional	quan-
tile	regressions	developed	by	Melly	 (2005a,	2005b,	2006).	This	method	allows	us	 to	decom-
pose	the	observed	wage	gaps	along	the	whole	range	of	the	wage	distribution	and	not	merely	
at	the	mean,	as	is	the	case	with	the	more	traditional	decomposition	methods	such	as	Blinder	
(1973)	and	Oaxaca	(1973).	In	view	of	the	recent	findings	of	increasing	gender	wage	differen-

1 For a more detailed discussion about recent developments in gender equality policies in the Czech Republic, Finland and Norway, 
see e.g. European Commission (2010). 
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tials	when	moving	up	through	the	wage	distribution	(e.g.	Albrecht	et	al.,	2003;	Arulampalam	
et	al.,	2007;	Napari,	2009),	considering	the	whole	wage	distribution	can	be	expected	to	pro-
vide	important	new	insights	into	the	mechanisms	behind	the	male–female	wage	gaps.	Indeed,	
despite	their	great	potential,	decomposition	methods	based	on	unconditional	quantile	regres-
sion	techniques	have	so	far	been	applied	in	few	gender	wage-gap	studies	(see	e.g.	Chzhen	and	
Mumford,	2009,	and	the	references	therein).	

The	rest	of	the	paper	is	organized	as	follows.	The	next	section	provides	a	brief	outline	of	the	
decomposition	method	used.	This	 is	 followed,	 in	Section	3,	by	a	description	of	 the	datasets	
and	a	discussion	of	the	descriptive	statistics	for	the	three	countries	under	study.	Section	4	re-
ports	the	decomposition	results.	The	paper	ends	with	a	summary	of	our	main	conclusions.	

2 Estimation method
	
We	investigate	wage	differentials	across	both	occupation	groups	and	genders	by	implement-
ing	a	decomposition	method	based	on	unconditional	quantile	regressions.2	More	specifical-
ly,	our	estimation	method	comprises	three	distinct	steps.	First,	conditional	wage	distributions	
are	estimated	by	use	of	quantile	regression	techniques.	The	second	step	includes	estimation	of	
the	corresponding	unconditional	distributions	by	integrating	the	first-step	conditional	wage	
distributions	over	the	full	range	of	background	characteristics	accounted	for	in	the	quantile	
regressions.	The	final	step	decomposes	the	differences	 in	the	estimated	counterfactual	wage	
distributions	across	occupation	groups	and	genders	into	two	components:	one	which	captures	
the	contribution	of	differences	in	estimated	coefficients	(i.e.	the	price	effect)	and	one	which	
measures	the	contribution	of	differences	 in	the	characteristics	considered	(i.e.	 the	composi-
tion	effect).	In	what	follows,	we	describe	each	of	these	three	steps	in	more	detail.	

Regarding	 the	 first	 step	 –	 i.e.	 the	 estimation	 of	 whole	 conditional	 wage	 distributions	 using	
quantile	regression	techniques	–	assume,	following	Koenker	and	Bassett	(1978),	that3	

(1)

where		 	 			is	the	τth	quantile	of	the	log	wage	distribution	g	conditional	on	a	vector	of	
characteristics	xi	with	(yi, xi)	representing	an	independent	sample	i	=	1,...,N	drawn	from	some	
population.	As	is	shown	by	Koenker	and	Bassett	(1978),	β(τ)	in	eq.	(1)	can	be	estimated,	sep-
arately	for	each	quantile	τ,	by

	 (2)

where	1(.)	 is	the	indicator	function.	Since	the	dependent	variable	is	the	logarithm	of	wages,	
eq.	(2)	results	in	a	vector	of	coefficients	which	can	be	interpreted	as	wage	effects	of	the	dif-
ferent	characteristics	at	a	particular	quantile	of	the	conditional	wage	distributions	estimated.

From	eq.	(1)	it	is	evident	that	an	infinite	number	of	quantile	regressions	could	be	estimated,	
but	with	large	datasets	such	as	those	used	in	this	paper,	estimation	of	the	whole	quantile	re-

2 For a detailed outline of the method used, see e.g. Machado and Mata (2005) and Melly (2005a, 2005b, 2006). 
3 The notation is simplified by suppressing the dependence on the occupation and gender dimension, respectively. 
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gression	process	would	become	too	time	consuming.	Instead,	we	estimate	a	specific	number	of	
quantile	regressions	uniformly	distributed	over	the	wage	distribution,	and	assume	that	the	so-
lution	only	changes	at	these	specific	points,	not	on	the	interval	between	the	points.	This	pro-
cedure	gives	a	finite	number	of	quantile	regression	coefficients,		 	 	 	 		.	

In	the	second	step,	estimates	of	unconditional	quantiles,	θ,	of	the	log	wage	distribution,	y,	are	
derived	by	replacing	each	conditional	estimate		 	 				by	its	consistent	estimate														.	
Thus,	the	θth	quantile	of	the	log	wage	distribution	can	be	estimated	by	

	 	 	 	 	 	 	 	 		,	 	 	 (3)

where	taking	the	infimum	ensures	that	the	finite	sample	solution	is	unique.

In	the	final	step,	the	procedure	for	simulating	the	counterfactual	distribution	described	above	
is	 used	 for	 decomposing	 the	 overall	 wage	 gap	 between	 occupations	 and	 genders	 along	 the	
whole	wage	distribution	into	one	part	capturing	the	effects	of	differences	in	estimated	coeffi-
cients	and	another	part	measuring	the	contribution	of	differences	in	characteristics.	If	it	is	as-
sumed	that	the	linear	quantile	regression	model	is	correctly	specified,	the	residual	component	
in	 the	decomposition	of	 the	differences	 in	wage	distributions	between	worker	group	m	 and	
worker	group	n	vanishes	asymptotically,	and	the	resulting	decomposition	of	the	overall	wage	
differentials	between	the	two	worker	groups	under	scrutiny	can	be	written	as4

	 	 	 	 	 	 	 	 	 	 									,	 (4)

where	the	first	term	on	the	right-hand	side	of	eq.	(4)	measures	the	price	effect,	that	is,	the	con-
tribution	of	worker	groups	m	and	n	being	differently	rewarded	in	the	labour	market	for	sim-
ilar	background	characteristics.	The	second	term	captures	the	component	effect,	that	is,	 the	
contribution	of	differences	in	these	same	characteristics	between	the	two	worker	groups	com-
pared.	

In	the	subsequent	section	(Section	4)	presenting	major	results	from	our	analysis,	we	focus	en-
tirely	 on	 the	 decomposition	 of	 wage	 differentials	 across	 occupation	 groups	 and	 genders.	 In	
other	words,	we	will	report	results	from	the	final	estimation	step	only.	This	decomposition	of	
overall	wage	gaps	is	undertaken	by	use	of	the	Stata	command	rqdeco	coded	by	Melly	(2006).	
More	precisely,	 the	decomposition	results	reported	 in	Section	4	are	produced	by	estimating	
a	grid	of	100	different	quantile	regressions	distributed	uniformly	between	the	two	tails	of	the	
wage	distribution.	In	order	to	keep	the	processing	time	reasonable,	a	50	per	cent	random	sam-
ple	is	drawn	from	the	total	datasets	available,	leaving	the	sample	for	each	country	considered	
still	 large	enough	 to	produce	precise	estimation	results.	But	before	 turning	 to	 these	 results,	
we	present,	in	the	next	section,	the	data	used	and	highlight	the	wage	gaps	across	occupation	
groups	and	genders	characterizing	the	three	countries	under	study.	

 
 

4 As will become evident later on, the effect of the residuals is, indeed, almost persistently negligible, thus indicating the good fit of 
the models estimated. The only exceptions are the two tails of the wage distribution. 
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3 Data and descriptive evidence 
	
We	use	data	from	three	European	countries:	the	Czech	Republic,	Finland	and	Norway.	The	da-
ta	for	the	Czech	Republic	comes	from	a	national	employer	survey	The Information System on 
Average Earnings (ISAE)	directed	to	for-profit	firms.	This	survey,	to	which	firms	are	obliged	to	
respond,	is	conducted	on	behalf	of	the	Czech	Ministry	of	Labour	and	Social	Affairs,	and	cov-
ers	all	industries,	ownership	groups	and	firm	sizes.5	The	Finnish	data	comes	from	the	admin-
istrative	records	of	the	member	firms	of	the	Confederation	of	Finnish	Industries	(EK),	which	
is	the	central	organization	of	employer	associations	in	Finland.	EK	collects	its	data	by	sending	
annual	surveys	to	its	member	firms	and,	since	it	is	mandatory	for	the	firms	to	respond	to	the	
survey,	the	non-response	bias	is	practically	non-existent.	The	coverage	of	the	EK	database	is	
broad,	comprising	roughly	half	of	all	private-sector	employees	in	Finland.	The	Norwegian	da-
taset	comes	from	Statistics	Norway	and	covers	the	whole	economy,	self-employment	exclud-
ed.	Information	on	wages	and	human	capital	endowments,	apart	from	education,	is	obtained	
from	the	Norwegian	Tax	Directorate’s	Register	of	Wage	Sums.	Data	on	education	comes	from	
the	National	Education	Database.	

Our	analysis	focuses	on	white-collar	manufacturing	workers.	For	Norway	and	the	Czech	Re-
public,	 white-collar	 workers	 are	 identified	 by	 means	 of	 NACE	 and	 occupational	 codes	 (IS-
CO-88).	 For	 Finland,	 on	 the	 other	 hand,	 industrial	 and	 occupational	 codes	 are	 not	 needed	
for	 the	 identification	 of	 white-collar	 workers	 in	 manufacturing	 as	 data	 on	 their	 part	 is	 col-
lected	separately	by	EK.	A	major	reason	for	restricting	our	analysis	to	white-collar	manufac-
turing	workers	 is	 that	 the	occupational	classification	of	 this	particular	worker	group	allows	
a	 fairly	 straightforward	 and	 systematic	 allocation	 of	 individuals	 into	 two	 broad	 occupation	
groups	with	respect	to	intangible	capital.	In	particular,	white-collar	workers	performing	either	
ICT-	or	R&D-related	 job	tasks,	as	well	as	 those	 involved	 in	the	production	of	organization-
al	competencies	–	i.e.	management	and	marketing	–	are	labelled	innovation	workers	(INNO-	
workers).	All	other	white-collar	workers	are	classified	as	non-innovation	workers	(non-INNO-	
workers).6	

For	all	three	countries	under	study	we	use	individual-level	data	from	2006	confined	to	those	
aged	18	to	64.	We	exclude	a	minor	number	of	observations	with	suspiciously	low	or	high	wag-
es.	The	final	dataset	contains	116,208	white-collar	workers	for	Finland,	out	of	which	34.5	per	
cent	are	women.	For	the	Czech	Republic	we	have	189,248	individuals,	the	female	share	being	
35.8	per	cent.	Finally,	the	Norwegian	data	includes	107,121	white-collar	workers,	out	of	which	
25.6	per	cent	are	women.	Hence,	the	female	share	is	of	a	similar	magnitude	for	Finland	and	the	
Czech	Republic	while	it	is	notably	lower	for	Norway.	Table	1	presents	more	detailed	country-
specific	information	on	the	number	of	observations	by	occupation	group	and	gender.	

The	applied	wage	measure	is	the	total	hourly	wage.7	The	exact	definition	of	the	wage	variable	
varies	slightly	across	the	three	countries	but	is,	nonetheless,	well	suited	for	undertaking	cross-
country	comparisons.	 In	 the	Finnish	data,	 total	hourly	wages	are	calculated	by	using	 infor-

5 More information on the datasets used for the Czech Republic, Finland and Norway is provided in e.g. Jurajda and Paligorova 
(2009), Napari (2009) and Nilsen et al. (2010), respectively. 
6 Compared to, for instance, Moreno-Galbis and Wolff (2008), we adopt a somewhat broader definition of intangible capital. Görzig 
et al. (2011) provide a detailed discussion of measurement issues related to intangible capital and justify why, apart from ICT and R&D 
personnel, also those engaged in organizational work should be accounted for when constructing a measure for intangible capital. 
7 Wages are converted into euros using the annual average exchange rates as published by ECB.  
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mation	on	each	individual’s	total	monthly	earnings	(basic	monthly	wage	plus	possible	bonus-
es	and	fringe	benefits)	and	regular	weekly	working	hours.	In	Norway,	total	hourly	wages	are	
defined	as	annual	earnings	divided	by	normal	(contracted)	hours	for	the	duration	of	the	job	
within	the	year.	In	the	Czech	Republic	data,	finally,	total	hourly	wages	are	calculated	as	total	
quarterly	cash	compensation	and	bonuses	divided	by	total	hours	worked	in	that	quarter.	

Table	2	gives	descriptive	 statistics,	 separately	 for	 the	Czech	Republic,	Finland,	and	Norway,	
for	the	average	total	hourly	wage	of	white-collar	manufacturing	workers	broken	down	by	oc-
cupation	group	and	gender.	In	all	three	countries,	innovation	workers	earn,	on	average,	high-
er	hourly	wages	than	non-innovation	workers,	the	average	wage	gap	being	largest	(1.41)	in	the	
Czech	Republic	and	smallest	(1.20)	in	Finland.	For	Norway,	the	average	wage	gap	between	in-
novation	and	non-innovation	workers	settles	quite	close	to	that	of	Finland,	or	at	1.26.	When	
it	comes	to	the	average	gender	wage	gap	and	its	variation	across	occupation	groups	and	coun-
tries,	we	see,	first	of	all,	that	the	average	gender	wage	gap	is	slightly	higher	among	innovation	
workers	than	among	non-innovation	workers	in	both	the	Czech	Republic	and	Finland,	where-
as	the	opposite	holds	true	for	Norway.	Table	2	also	reveals	that	the	average	gender	wage	gap	
is	smallest	in	Norway	and	largest	in	the	Czech	Republic,	irrespective	of	the	occupation	group	
considered.	Finland	falls	in-between,	but	seems	to	settle	closer	to	the	Czech	Republic	than	to	
Norway	with	respect	to	average	gender	wage	gaps	among	white-collar	manufacturing	workers.

Figure	1	provides	a	more	detailed	description	of	the	wage	differentials	between	innovation	and	
non-innovation	white-collar	workers	in	manufacturing	by	presenting	the	wage	gaps	along	the	
whole	range	of	the	wage	distribution.	As	is	evident	from	the	figure,	the	average	wage	gap	be-

  Czech Republic Finland Norway
  Male Female Male Female Male Female

Innovation workers 59507 19552 54073 25664 16509 2452
Non-innovation workers 61920 48269 22070 14401 63235 24925

Table 1 Number of observations by country, occupation group and gender

Notes: INNO refers to innovation workers and non-INNO to all other white-collar manufacturing 
workers (see definition in the text). Wages are in euros. 

  Czech Republic Finland Norway
  INNO non-INNO INNO non-INNO INNO non-INNO

Innovation workers 59507 19552 54073 25664 16509 2452
All 6.39 4.52 20.73 17.21 29.68 23.61
INNO/non-INNO 1.41   1.20  1.26 
Males 6.82 5.03 22.34 18.55 30.00 24.40
Females 5.08 3.86 17.33 15.16 27.50 21.60
Females/Males 0.75 0.77 0.78 0.82 0.92 0.89

Table 2 Average total hourly wage of white-collar manufacturing workers, 2006,   
 by occupation group, gender and country
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tween	innovation	and	non-innovation	workers	hides,	indeed,	a	lot	of	variation	across	the	wage	
distribution.	There	are	marked	country	differences	also	in	this	respect.	In	Finland,	the	wage	
advantage	of	 innovation	workers	over	non-innovation	workers	 increases	considerably	when	
moving	up	through	the	wage	distribution.	In	the	Czech	Republic,	the	wage	gap	to	the	favour	of	
innovation	workers	has	a	much	flatter	profile;	it	is	practically	constant	over	most	of	the	wage	
distribution,	only	 to	 start	 increasing	 towards	 the	 top	end	of	 the	distribution.	 In	Norway,	 in	
contrast,	the	wage	gap	between	the	two	occupation	groups	decreases	along	the	wage	distribu-
tion,	with	the	decline	accelerating	in	the	upper	half	of	the	wage	distribution.	

Figure	2	focuses	on	the	gender	wage	gap	at	various	points	of	the	occupation-specific	wage	dis-
tributions.	Several	previous	studies	on	gender	wage	differentials	have	found	that	the	male–fe-
male	wage	gap	is	all	but	constant	across	the	wage	distribution	(e.g.	Albrecht	et	al.,	2003;	Aru-
lampalam,	 2007).	 Also	 our	 results	 reveal	 that	 there	 is	 considerable	 variation	 in	 the	 gender	
wage	gaps	along	the	wage	distribution	in	all	three	countries	under	study.	Starting	with	the	re-
sults	for	non-innovation	workers,	they	unravel	a	clear	tendency	of	increasing	gender	wage	dif-
ferentials	when	moving	up	through	the	wage	distribution.	This	tendency	is	most	outstanding	
for	Finland	and	especially	for	Norway.	In	Norway,	for	instance,	the	gender	wage	gap	varies	be-
tween	5	and	10	per	cent	in	the	lower	half	of	the	wage	distribution,	but	is	as	high	as	25	per	cent	
at	the	top	end	of	the	wage	distribution.	In	Finland,	the	gender	wage	gap	among	non-innova-
tion	white-collar	workers	 increases	 steadily	 towards	 the	upper	 tail	of	 the	wage	distribution,	
where	it	settles	at	approximately	the	same	level	as	in	Norway.	In	the	Czech	Republic,	finally,	
the	gender	wage	gap	among	non-innovation	white-collar	manufacturing	workers	is	more	or	

Figure 1 Variation across the wage distribution in the INNO/non-INNO wage ratio
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less	constant	all	the	way	up	to	the	80th	percentile,	but	increases	substantially	after	this	point.	
However,	these	top-end	calculations	of	gender	wage	gaps	suffer	from	few	female	observations.		

The	results	are	 for	 the	most	part	quite	different	 for	 innovation	workers.	 In	Norway,	 instead	
of	observing	increasing	gender	wage	differentials	when	moving	up	through	the	wage	distri-
bution,	the	profile	of	the	gender	wage	gap	among	innovation	workers	is	actually	the	opposite	
with	much	smaller	wage	gaps	observed	for	the	upper	half	of	the	wage	distribution.	In	Finland,	
on	the	other	hand,	the	gender	wage	differentials	among	innovation	workers	do	not	vary	much	
across	the	wage	distribution.	In	contrast	to	Finland	and	Norway,	the	overall	pattern	of	gender	
wage	differentials	 is	 in	the	Czech	Republic	quite	similar	for	 innovation	and	non-innovation	
workers;	 that	 is,	 the	 gender	 wage	 gap	 remains	 fairly	 constant,	 or	 even	 decreases	 somewhat,	
when	moving	up	through	the	wage	distribution	but,	suddenly,	at	some	high	percentile	point	
starts	 to	 increase	quite	markedly.	As	already	noted,	 these	findings	are	primarily	driven	by	a	
small	number	of	female	observations	at	the	top	end	of	the	wage	distribution.

Taken	together,	Figures	1	and	2	clearly	suggest	 that	 in	order	 to	 fully	understand	the	 factors	
behind	the	wage	differentials	prevailing	between	innovation	and	non-innovation	workers,	as	
well	as	the	gender	wage	gaps	existing	within	these	occupation	groups,	it	is	of	utmost	impor-
tance	to	undertake	the	wage	decomposition	along	the	whole	range	of	the	wage	distribution,	
not	merely	at	its	mean.	

Table	3,	 finally,	presents	descriptive	statistics	 for	 the	 three	countries	under	scrutiny,	broken	
down	by	occupation	group	and	gender,	for	the	traditional	measures	of	human	capital	account-
ed	for	in	the	subsequent	decomposition	analysis:	years	of	schooling,	years	of	potential	work	
experience	and	seniority	(years	in	current	employment	relationship).8	The	table	shows	that	in	
all	three	countries,	innovation	workers	are,	on	average,	more	educated	than	are	non-innova-

8 For the Czech Republic we do not have information on seniority, though. 

Figure 2 Variation across the wage distribution in the female-over-male wage ratio,   
 2006, by occupation group and country
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tion	workers.	This	difference	in	average	years	of	schooling	is	largest	for	Norway	(1.17),	slight-
ly	lower	for	the	Czech	Republic	(1.14)	and	lowest	for	Finland	(1.08).	Moreover,	the	same	over-
all	pattern	shows	up	for	both	men	and	women.	From	the	table	it	is	also	evident	that	the	gender	
differences	in	years	of	schooling	are	typically	small.	In	the	Czech	Republic	and	Finland	women	
are,	on	average,	only	slightly	less	educated	than	are	men,	irrespective	of	the	occupation	group	
considered.	In	Norway,	the	situation	is	the	opposite.

When	the	two	occupation	groups	are	compared	with	respect	to	the	accumulated	general	and	
employer-specific	work	experience,	non-innovation	workers	seem	to	have	a	clear	advantage	
over	innovation	workers.	Also	the	differences	across	genders	are	more	conspicuous.	In	Nor-
way,	women	tend	to	accumulate	less	general	work	experience,	and	they	also	seem	to	stay	at	the	
same	employer	for	substantially	shorter	time	periods	as	compared	to	their	male	counterparts.	
This	pattern	is	discernible	for	both	occupation	groups,	although	these	particular	gender	dif-
ferences	are	more	outstanding	among	innovation	workers	than	among	non-innovation	work-
ers.	In	Finland,	the	situation	is	quite	different	in	the	sense	that	women	have	typically	accumu-
lated	more	general	as	well	as	employer-specific	work	experience	than	men,	the	only	exception	
being	female	non-innovation	workers	who	tend	to	have	slightly	shorter	careers	with	their	cur-
rent	employer	than	do	male	non-innovation	workers.	Finally,	in	the	Czech	Republic	male	in-
novation	workers	have	more	general	experience	than	their	female	colleagues,	whereas	the	op-
posite	holds	true	among	non-innovation	workers.	

4 Wage decomposition results 
	
Figure	3	presents	results	from	the	decomposition	of	the	wage	gaps	(in	log	total	hourly	wages)	
observed	between	innovation	and	non-innovation	white-collar	manufacturing	workers	along	
the	whole	wage	distribution,	using	 the	methodology	outlined	 in	Section	2.9	By	undertaking	

9 In line with previous studies using the Machado and Mata (2005) or the Melly (2005a, 2005b, 2006) decomposition method, no 

  Czech Republic Finland Norway
     Female/    Female/    Female/ 
 All Male Female Male All Male Female Male All Male Female Male

Years of schooling
INNO 14.18 14.20 14.10 0.99 14.08 14.30 13.60 0.95 13.39 13.30 14.00 1.05 
non-INNO 12.47 12.60 12.30 0.98 13.10 13.20 13.00 0.98 11.51 11.40 11.80 1.04 
NNO/non-INNO 1.14 1.13 1.15 – 1.07 1.08 1.05 – 1.16 1.17 1.19 –   
 
Work experience
INNO 21.15 21.60 19.80 0.92 20.23 19.50 21.80 1.12 24.11 24.60 20.80 0.85 
non-INNO 23.14 22.40 24.10 1.08 24.21 23.90 24.60 1.03 24.73 24.90 24.30 0.98 
INNO/non-INNO 0.91 0.96 0.82 – 0.84 0.82 0.89 – 0.97 0.99 0.86 – 
 
Seniority
INNO – – – – 10.68 10.20 11.70 1.15 5.85 6.10 4.20 0.69 
non-INNO – – – – 14.16 14.30 13.90 0.97 4.87 5.10 4.30 0.84 
INNO/non-INNO – – – – 0.75 0.71 0.84 – 1.20 1.20 0.98 – 

Table 3 Descriptive statistics for the measures of human capital used in the  
 analysis, 2006, by occupation group, gender and country



ETLA Keskusteluaiheita – Discussion Papers No 124812

the	wage	decomposition	along	the	whole	range	of	 the	wage	distribution	we	get	 information	
on	possible	variation	in	the	relative	importance	of	differences	in	the	composition	and	in	the	
rewarding	of	basic	human	capital	endowments	in	explaining	the	wage	differentials	prevailing	
between	these	 two	occupation	groups	at	various	points	of	 the	wage	distribution.	The	 figure	
displays	both	the	composition	and	the	price	effect,	with	their	sum	equalling	the	total	wage	dif-
ferential	between	innovation	and	non-innovation	workers.	

While	both	the	level	and	the	profile	of	the	wage	gaps	observed	between	innovation	and	non-
innovation	workers	differ	substantially	between	the	three	countries,	so	do	also	the	underlying	
sources	of	these	wage	gaps,	as	is	evident	from	Figure	3.	Starting	with	the	Czech	Republic,	the	
composition	effect	is	estimated	to	account	for	a	relatively	large	part	of	the	total	wage	gap	be-
tween	the	two	occupation	groups.	Furthermore,	the	importance	of	the	composition	effect	in-
creases	when	moving	up	through	the	wage	distribution,	clearly	outweighing	the	price	effect	
among	those	earning	above	the	median	wage.	In	other	words,	the	wage	gap	between	innova-
tion	and	non-innovation	workers	located	in	the	upper	half	of	the	wage	distribution	is	prima-
rily	driven	by	differences	 in	basic	human	capital	 endowments	 rather	 than	by	differences	 in	
the	rewarding	of	these	endowments.	At	the	bottom	end	of	the	wage	distribution,	on	the	oth-
er	hand,	the	composition	and	the	price	effect	are	approximately	equally	important	explanato-
ry	factors.	

In	Finland,	the	sources	underlying	the	wage	gaps	observed	between	innovation	and	non-in-
novation	 workers	 are	 very	 different	 from	 those	 characterizing	 the	 Czech	 Republic.	 Among	
Finnish	 white-collar	 manufacturing	 workers,	 most	 of	 the	 wage	 differentials	 prevailing	 be-
tween	these	two	occupation	groups	are	explained	by	the	price	effect,	that	is,	by	non-innova-
tion	workers	being	less	rewarded	than	innovation	workers	for	similar	basic	human	capital	en-
dowments.	Indeed,	the	price	effect	strongly	dominates	over	the	composition	effect	at	all	points	
along	the	wage	distribution	despite	the	fact	that	the	absolute	importance	of	the	composition	
effect	increases	somewhat	when	moving	up	through	the	wage	distribution.	

attempt is made to account for the possible presence of sample selection or endogeneity problems. In the present context, these may 
arise from including women in the analysis, from confining the analysis to a particular sector (manufacturing) and particular occupa-
tion groups and from relying on individual attributes which are likely to involve choices and selections.

Figure 3 Decomposition of wage gaps between innovation and non-innovation workers,  
 2006, by country
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In	Norway,	 finally,	 the	overall	picture	of	 the	factors	contributing	to	the	wage	gaps	observed	
between	innovation	and	non-innovation	workers	seems	very	different	compared	to	the	situa-
tion	in	the	Czech	Republic	and	Finland.	However,	a	closer	look	mediates	the	impression	that	
the	Norwegian	situation	resembles	in	several	respects	the	situation	in	the	Czech	Republic,	es-
pecially	if	ignoring	the	results	for	Norway	in	relation	to	the	extreme	tails	of	the	wage	distri-
bution.	More	precisely,	in	the	lower	end	of	the	wage	distribution,	the	price	effect	plays	a	more	
important	role	than	the	composition	effect.	Broadly	speaking,	about	two-thirds	are	attributa-
ble	to	the	price	effect	leaving	about	one-third	for	the	composition	effect.	The	relative	impor-
tance	of	the	price	effect	shrinks,	however,	rapidly	when	moving	up	through	the	wage	distribu-
tion,	whereas	the	composition	effect	gains	strength.	Indeed,	at	the	top	end	of	the	wage	distri-
bution	the	wage	gap	between	innovation	and	non-innovation	workers	is	entirely	explained	by	
differences	in	human	capital	endowments.		

Figures	4	and	5	display	 the	corresponding	decomposition	 results	 for	 the	gender	wage	gaps,	
separately	 for	 innovation	 workers	 and	 non-innovation	 workers.	 When	 it	 comes	 to	 the	 ma-
jor	sources	underlying	the	gender	wage	gaps,	the	results	for	the	three	countries	under	study	
are	much	more	similar	compared	to	the	results	for	the	factors	explaining	the	wage	differen-
tials	observed	between	the	two	occupation	groups.	Focusing	first	on	innovation	workers,	 in	
all	three	countries	differences	in	basic	human	capital	endowments	between	men	and	women	
account	for	only	a	small	part	of	the	total	gender	wage	gap.	This	suggests	that	the	wage	differ-
entials	prevailing	between	male	and	female	white-collar	innovation	workers	in	manufacturing	
are	mainly	driven	by	women	being	less	rewarded	than	men	for	similar	human	capital	endow-
ments.	However,	while	the	dominance	of	the	price	effect	over	the	composition	effect	strength-
ens	even	further	in	Finland	and	Norway	when	moving	up	through	the	wage	distribution,	the	
opposite	holds	true	in	the	Czech	Republic.	

Turning	then	to	non-innovation	workers,	it	is	highly	evident	from	the	decomposition	results	
displayed	in	Figure	5	that	the	factors	contributing	most	strongly	to	the	gender	wage	gaps	ob-
served	within	this	particular	occupation	group	are	the	same	as	for	innovation	workers.	In	par-
ticular,	the	wage	differentials	across	genders	are	almost	entirely	due	to	male	and	female	non-

Figure 4 Decomposition of gender wage gaps, innovation workers, 2006, by country
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innovation	workers	being	differently	rewarded	for	similar	basic	human	capital	endowments.	
In	the	Czech	Republic,	the	price	effect	is	slightly	less	important	at	the	top	end	of	the	wage	dis-
tribution	than	further	down	the	wage	scale	but,	nonetheless,	strongly	dominant	over	the	com-
position	effect	also	among	the	highest-paid.	This	is	similar	to	what	we	found	for	the	country’s	
innovation	workers.	For	Finland,	the	relative	importance	of	the	price	effect	is	even	more	out-
standing	than	in	the	case	of	innovation	workers.	Indeed,	the	price-effect	curve	is	almost	iden-
tical	to	the	overall	wage-gap	curve,	implying	that	the	gender	wage	gaps	observed	among	non-
innovation	workers	are	to	almost	100	per	cent	explained	by	different	rewarding	of	basic	hu-
man	capital	endowments.	For	Norway,	finally,	the	outcome	is	very	similar	to	what	is	observed	
for	Finland	in	the	sense	that	the	total	wage-gap	and	price-effect	curves	are	almost	identical.	
However,	 in	 Norway	 the	 price-effect	 curve	 is	 located	 below	 (and	 not	 above,	 as	 in	 Finland)	
the	total	wage-gap	curve.	This	is	due	to	the	fact	that,	in	Norway,	the	differences	in	basic	hu-
man	capital	endowments	between	male	and	female	non-innovation	workers	turn	out	to	have	
a	weak	positive	effect	on	the	gender	wage	gap.	In	other	words,	with	no	price	effect	influencing	
the	gender	wage	gap,	women	would,	in	effect,	earn	more	than	men.	

5 Conclusions 
	
Earlier	 literature	 shows	 that	 intangible	capital	has	had	an	 important	 impact	on	both	 labour	
productivity	growth	and	GDP	growth	rates	over	the	past	decades.	There	is	plenty	of	evidence	
suggesting	that	intangible	capital	has	affected	wage	structures	as	well.	Our	paper	continues	on	
the	line	of	research	investigating	the	effects	of	intangible	capital	on	wage	formation	by	com-
paring	the	wages	of	 two	broad	occupation	groups	among	white-collar	manufacturing	work-
ers.	 The	 first	 occupation	 group,	 labelled	 innovation	 workers,	 includes	 individuals	 perform-
ing	ICT-	or	R&D-related	job	tasks,	as	well	as	individuals	involved	in	the	production	of	organ-
izational	competencies	–	i.e.	management	and	marketing.	The	second	group,	non-innovation	
workers,	comprises	all	other	workers.	Categorizing	workers	into	these	two	occupation	groups	
is	well	justified	given	the	distinctly	different	role	that	intangible	capital	plays	in	these	two	oc-
cupation	groups.	

Figure 5 Decomposition of gender wage gaps, non-innovation workers, 2006, by country
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The	 major	 contributions	 of	 our	 paper	 are	 threefold.	 First,	 by	 using	 comparative	 data	 from	
three	European	countries	–	the	Czech	Republic,	Finland	and	Norway	–	we	can	provide	cross-
country	evidence	on	the	effects	of	intangible	capital	on	wages.	Second,	we	pay	special	atten-
tion	to	gender	differences	in	wages	within	and	between	the	groups	of	innovation	and	non-in-
novation	workers,	thus	adding	to	the	scant	present-day	evidence	on	the	potential	role	of	in-
tangible	capital	in	explaining	wage	differentials	between	men	and	women.	Finally,	we	explore	
wage	gaps	across	occupation	groups	and	genders	by	applying	a	decomposition	method	based	
on	unconditional	quantile	regressions	which	allows	us	to	 investigate	the	sources	underlying	
these	overall	wage	gaps	along	the	whole	range	of	the	wage	distribution	and	not	merely	at	its	
mean,	as	in	studies	relying	on	more	traditional	wage	decomposition	methods.	

For	all	three	countries,	we	find	that	innovation	workers	earn,	on	average,	higher	wages	than	
do	non-innovation	workers,	the	wage	gap	being	largest	in	the	Czech	Republic	and	smallest	in	
Finland.	When	it	comes	to	male–female	wage	differentials,	we	observe	that	the	average	gen-
der	wage	gap	is	larger	among	innovation	workers	than	among	non-innovation	workers	in	the	
Czech	 Republic	 and	 Finland,	 whereas	 the	 opposite	 holds	 true	 for	 Norway.	 Our	 results	 also	
show	that	the	average	gender	wage	gap	is,	in	both	occupation	groups,	lowest	in	Norway	and	
highest	in	the	Czech	Republic,	with	Finland	falling	in-between.		

A	 closer	 look	 at	 wage	 gaps	 along	 the	 whole	 range	 of	 the	 wage	 distribution	 reveals,	 though,	
that	these	average	wage	gaps	hide	a	lot	of	variation	across	the	wage	distribution.	Furthermore,	
there	are	also	considerable	country	differences	 in	this	respect.	 In	Finland,	 the	wage	gap	be-
tween	innovation	workers	and	non-innovation	workers	increases	substantially	when	moving	
up	through	the	wage	distribution	while	in	the	Czech	Republic,	these	wage	gaps	reveal	a	much	
flatter	profile	across	the	wage	distribution	with	only	a	small	increasing	trend	when	approach-
ing	the	top	end	of	the	distribution.	In	Norway,	in	contrast,	the	wage	gap	between	innovation	
and	non-innovation	workers	decreases	along	the	wage	distribution.

Also	the	size	of	the	gender	wage	gap	varies	considerably	along	the	wage	distribution.	For	Fin-
land	and	Norway,	there	is	a	clear	tendency	of	increasing	gender	wage	gaps	when	moving	up	
through	the	wage	distribution	of	non-innovation	workers,	whereas	in	the	Czech	Republic	the	
wage	gap	between	male	and	female	non-innovation	workers	is	practically	constant	across	the	
wage	distribution,	except	for	its	top	end.	The	results	for	innovation	workers	are	mostly	quite	
different.	In	Norway,	the	profile	of	the	gender	wage	gaps	takes	the	opposite	shape	when	shift-
ing	over	to	innovation	workers.	More	precisely,	instead	of	observing	increasing	gender	wage	
gaps	along	the	wage	distribution	as	in	the	case	of	non-innovation	workers,	the	gender	wage	
gap	among	innovation	workers	is	actually	much	smaller	in	the	upper	tail	of	the	wage	distri-
bution	than	further	down	the	wage	scale.	In	Finland,	the	gender	wage	gap	among	innovation	
workers	 shows	 only	 small	 variation	 across	 the	 wage	 distribution,	 which	 is	 to	 be	 compared	
to	 increasing	wage	gaps	among	non-innovation	workers.	The	 strongest	 similarity	 in	gender	
wage-gap	profiles	between	innovation	and	non-innovation	workers	is	found	for	the	Czech	Re-
public,	where	the	male–female	wage	differentials	reveal,	in	both	occupation	groups,	a	marked	
increase	when	approaching	the	top	end	of	the	wage	distribution	from	having	been	practical-
ly	constant	hitherto.	

The	decomposition	results	 indicate	that	the	wage	differentials	observed	between	innovation	
and	non-innovation	workers	in	the	Czech	Republic	are	first	and	foremost	explained	by	inno-
vation	workers	being	equipped	with	more	basic	human	capital	than	are	non-innovation	work-
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ers.	Moreover,	 the	 relative	 importance	of	 the	composition	effect	 increases	when	moving	up	
through	the	wage	distribution.	In	Finland,	on	the	other	hand,	the	wage	gaps	observed	between	
these	two	occupation	groups	are	mainly	driven	by	the	price	effect;	that	is,	the	wage	disadvan-
tage	of	non-innovation	workers	is	down	to	their	weaker	rewarding	of	similar	human	capital	
endowments	as	compared	to	innovation	workers.	For	Norway,	the	corresponding	decomposi-
tion	results	are	less	clear-cut,	but	seem	to	paint	a	picture	that	resembles	more	the	situation	in	
the	Czech	Republic	than	in	Finland.	More	precisely,	while	the	price	effect	dominates	the	com-
position	effect	at	the	lower	end	of	the	wage	distribution,	the	relative	importance	of	the	price	
effect	shrinks	rapidly	when	moving	up	through	the	wage	distribution.	Indeed,	differences	in	
human	capital	endowments	seem	to	explain	most	of	the	wage	differentials	between	the	high-
est	paid	innovation	and	non-innovation	workers.		

When	it	comes	to	the	main	sources	underlying	the	observed	gender	wage	gaps,	our	results	are	
remarkably	similar	for	all	three	countries.	In	both	occupation	groups,	the	wage	differentials	
across	genders	are	driven	by	women	being	 less	 rewarded	 for	 similar	human	capital	 endow-
ments.	Despite	certain	country	differences	in	relation	to	the	relative	importance	of	the	price	
effect	 at	 the	various	points	of	 the	wage	distribution,	 the	bottom	 line	 is	 that	 the	price	effect	
drives	the	gender	wage	gap	along	the	whole	range	of	the	wage	distribution.	

In	sum,	in	all	three	countries	under	scrutiny	innovation	workers	earn	more	than	non-innova-
tion	workers.	However,	both	the	levels	and	profiles	of	these	wage	differentials	reveal	consider-
able	variation	across	the	three	countries,	as	do	also	the	main	sources	underlying	the	observed	
wage	gaps.	This	variation	is	likely	to	reflect	differences	in	the	countries’	industrial	structures	
and	institutional	set-ups.	Also	the	levels	and	profiles	of	the	gender	wage	gaps	observed	within	
these	two	occupation	groups	display	marked	variation.	The	sources	behind	these	gender	wage	
gaps	are,	however,	strikingly	similar	across	countries	and	occupation	groups.	In	particular,	it	
is	the	price	effect	that	matters,	not	gender	differences	in	basic	human	capital	endowments.



17Intangible Capital and Wages: 

An Analysis of Wage Gaps Across Occupations and Genders in Czech Republic, Finland and Norway

References
 
Albrecht, J., A. Björklund, and S. Vroman (2003): “Is There a Glass Ceiling in Sweden?”, Journal of Labor 
Economics, 21: 145–177.

Altonji, J.G, and R.M. Blank (1999): “Race and Gender in the Labor Market”, in Orley Ashenfelter and David 
Card (eds), Handbook of Labor Economics, Volume 3C, Ch. 3, Amsterdam: North-Holland.

Anderson D. J., M. Binder, and K. Krause (2003): “The Motherhood Wage Penalty Revisited: Experience, 
Heterogeneity, Work Effort and Work-Schedule Flexibility”, Industrial and Labor Relations Review, 56: 
273–94.

Van Ark, B., J.X. Hao, C. Corrado, and C. Hulten (2009): ”Measuring Intangible Capital and its Contribution 
to Economic Growth in Europe”, EIB Papers, 14: 62–93.

Arulampalam, W., A.L. Booth, and M.L. Bryan (2007): “Is There a Glass Ceiling over Europe? Exploring the 
Gender Pay Gap across the Wages Distribution”, Industrial and Labor Relations Review, 60: 163–86.

Blau, F.D., and L.M. Kahn (2000): “Gender Differences in Pay”, Journal of Economic Perspectives, 14: 75–99.

Beaudry, P., and D.A. Green (2005): “Changes in US Wages, 1976-2000: Ongoing Skill Bias or Major Techno-
logical Change?”, Journal of Labor Economics, 23: 609–548. 

Blinder, A.S. (1973): “Wage Discrimination: Reduced Forms and Structural Estimates”, Journal of Human 
Resources, 8: 436–455.

Chzhen, Y., and K. Mumford (2009): “Gender Gaps across the Earnings Distribution in Britain: Are Women 
Bossy Enough?”, IZA DP No. 4331. 

Corrado, C., C. Hulten, and D. Sichel (2009): “Intangible Capital and U.S. Economic Growth”, Review of 
Income and Wealth, 55: 661–685. 

Eurofund (2010): “Addressing the Gender Pay Gap: Government and Social Partner Actions”, European 
Foundation for the Improvement of Living and Working Conditions.

European Commission (2010): “European Gender Equality Law Review 2010–1”, European Network of  
Legal Expert in the Field of Gender Equality. 

Görzig, B., H. Piekkola and R. Riley (2011): Production of Intangible Investment and Growth: Methodology in 
INNODRIVE. INNODRIVE Working Paper No 1. Available at http://www.innodrive.org/papers.php.

Jalava, J., P. Aulin-Ahmavaara, and A. Alanen (2007): ”Intangible Capital in the Finnish Business Sector, 
1975–2005”, ETLA Discussion Paper No. 1103. 

Jurajda, S., and T. Paligorova (2009): “Czech Female Managers and Their Wages”, Labour Economics, 16: 
342–351.

Kirby, S., and R. Riley (2007): “ICT and the Returns to Schooling and Job-specific Experience”, National 
Institute Economic Review, 201: 76–85.

Koenker, R., and G. Bassett (1978): “Regression Quantiles”, Econometrica, 46: 33–50.

Korkeamäki, O., and T. Kyyrä (2006): ”A Gender Wage Gap Decomposition for Matched Employer- 
Employee Data”, Labour Economics, 13: 611–638. 



ETLA Keskusteluaiheita – Discussion Papers No 124818

Kunze, A. (2008): “Gender Wage Gap Studies: Consistency and Decomposition”, Empirical Economics, 35: 
63–76. 

Machado, F.A.F., and J. Mata (2005): “Counterfactual Decomposition of Changes in Wage Distributions  
using Quantile Regression”, Journal of Applied Econometrics, 20: 445–465.

Mandel, H., and M. Semyonov (2003): “Welfare Family Policies and Gender Earnings Inequality: A Cross-
National Comparative Analysis”, Luxembourg Income Study Working Paper Series, Working Paper No. 364.

Marrano, G.M, J. Haskel, and G. Wallis (2007): “What Happened to the Knowledge Economy? ICT, Intangi-
ble Investment, and Britain’s Productivity Record Revisited”, Department of Economics Working Paper  
No. 603, Queen Mary, University of London. 

Melly, B. (2005a): “Public-Private Sector Wage Differentials in Germany: Evidence from Quantile Regres-
sion”, Empirical Economics, 30: 505–520.

Melly, B. (2005b): “Decomposition of Differences in Distribution Using Quantile Regression”, Labour 
Economics, 12: 577–590.

Melly, B. (2006): “Estimation of Counterfactual Distributions using Quantile Regression”, University of St. 
Gallen, Swiss Institute for International Economics and Applied Economic Research Working Paper.

Meyersson-Milgrom, E., T. Petersen, and V. Snartland (2001): “Equal Pay for Equal Work? Evidence from 
Sweden and a comparison with Norway and the U.S.”, Scandinavian Journal of Economics, 103: 559–583.

Moreno-Galbis, E., and F.C. Wolff (2008): “New Technologies and the Gender Wage Gap: Evidence from 
France”, Industrial Relations, 63: 317–342.

Napari, S. (2009): “Gender Differences in Early-Career Wage Growth”, Labour Economics, 16: 140–158.

Nilsen, Ø. A., A. Raknerud, M. Rybalka, and T. Skrjerpen (2010): ”Technological Changes and Skill Compo-
sition. Evidence from Matched Employer-Employee Data”, INNODRIVE Working Paper No. 7. 

Oaxaca, R. (1973): “Male-Female Wage Differentials in Urban Labor Markets”, International Economic 
Review, 14: 693–709. 

Waldfogel J. (1998): “Understanding the “Family Gap” in Pay for Women with Children”, The Journal of 
Economic Perspectives, 12: 137–56.



19Intangible Capital and Wages: 

An Analysis of Wage Gaps Across Occupations and Genders in Czech Republic, Finland and Norway



ETLA Keskusteluaiheita – Discussion Papers No 124820

ETLA
Elinkeinoelämän Tutkimuslaitos
The Research Institute of the Finnish Economy
Lönnrotinkatu 4 B
00120 Helsinki

ISSN 0781–6847

Puh. 09-609 900
Fax  09-601 753

www.etla.fi
etunimi.sukunimi@etla.fi

Aikaisemmin ilmestynyt ETLAn Keskusteluaiheita-sarjassa    
Previously published in the ETLA Discussion Papers Series

No 1233 Antti-Jussi Tahvanainen – Tuomo Nikulainen, Tutkimusympäristö muutoksessa – Tutkijoiden
 näkemykset SHOK:n, korkeakoulukeksintölain ja yliopistolain vaikutuksista. 22.12.2010. 18 s.

No 1234 Antti-Jussi Tahvanainen – Tuomo Nikulainen, Commercialiazation at Finnish Universities – Researchers’ 
 Perspectives on the Motives and Challenges of Turning Science into Business. 10.01.2011. 47 p.

No 1235 Heli Koski – Mika Pajarinen, Do Business Subsidies Facilitate Employment Growth? 04.01.2011. 20 p.

No 1236 Antti-Jussi Tahvanainen – Raine Hermans, Making Sense of the TTO Production Function: University  
 Technology Transfer Offices as Process Catalysts, Knowledge Converters and Impact Amplifiers.  
 11.01.2011. 40 p.

No 1237 Jukka Lassila – Tarmo Valkonen, Julkisen talouden rahoituksellinen kestävyys Suomessa. 11.01.2011. 28 s.

No 1238 Martin Kenney – Bryan Pon, Structuring the Smartphone Industry: Is the Mobile Internet OS Platform the 
 Key. 10.02.2011. 24 p.

No 1239 Mika Maliranta – Reijo Mankinen – Paavo Suni – Pekka Ylä-Anttila, Suhdanne- ja rakennekriisi yhtä aikaa?  
 Toimiala- ja yritysrakenteen muutokset taantumassa. 17.02.2011. 20 s.

No 1240 Jyrki Ali-Yrkkö – Petri Rouvinen – Timo Seppälä – Pekka Ylä-Anttila, Who Captures Value in Global Supply 
 Chains? Case Nokia N95 Smartphone. 28.02.2011. 22 p.

No 1241 Antti Kauhanen – Sami Napari, Gender Differences in Careers. 9.03.2011. 31 p.

No 1242 Mika Pajarinen – Petri Rouvinen – Pekka Ylä-Anttila, Omistajuuden vaikutus suomalaisen työllisyyden
 kasvuun ja pysyvyyteen. 16.03.2011. 27 s.

No 1243 Rita Asplund – Sami Napari, Intangibles and the Gender Wage Gap. An Analysis of Gender Wage Gaps
 Across Occupations in the Finnish Private Sector. 22.03.2011. 2 p.

No 1244 Antti Kauhanen – Sami Napari, Career and Wage Dynamics. Evidence from Linked Employer-Employee
 Data. 25.03.2011. 28 p.

No 1245 Kari E.O. Alho, Should Sweden Join the EMU? An Analysis of General Equilibrium Effects through Trade.
 06.04.2011. 16 p.

No 1246 Heli Koski – Mika Pajarinen, The Role of Business Subsidies in Job Creation of Start-ups, Gazelles and 
 Incumbents. 07.04.2011. 21 p.

No 1247 Antti Kauhanen, The Perils of Altering Incentive Plans. A Case Study. 08.04.2011. 22 p.

Elinkeinoelämän Tutkimuslaitoksen julkaisemat ”Keskusteluaiheita” ovat raportteja alustavista tutkimustuloksista 
ja väliraportteja tekeillä olevista tutkimuksista. Tässä sarjassa julkaistuja monisteita on mahdollista ostaa Talous-
tieto Oy:stä kopiointi- ja toimituskuluja vastaavaan hintaan.

Papers in this series are reports on preliminary research results and on studies in progress. They are sold by 
Taloustieto Oy for a nominal fee covering copying and postage costs.

Julkaisut ovat ladattavissa pdf-muodossa osoitteessa: www.etla.fi/julkaisuhaku.php 
Publications in pdf can be downloaded at www.etla.fi/eng/julkaisuhaku.php


