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vEarnings	differentials	by	level	of	education	reflect	the	monetary	incentives	for	
someone	to	invest	in	education

vEarnings	differentials	by	education	represent	the	intersection	of	supply	and	
demand	curves	for	educated	labor	

vDifferences	in	relative	earnings	between	countries	reflect	a	number	of	factors,	
for	example,	the	demand	for	skills	 in	the	labor	market,	minimum	wage	
legislation,	 the	strength	of	unions,	collective	agreements,	the	supply	of	workers	
with	various	levels	of	educational	attainment,	the	work	experience	of	workers	
with	high	and	low	levels	of	schooling,	the	distribution	of	employment	among	
occupations,	and	the	relative	 incidence	of	part-time	and	seasonal	work		
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Ability	bias
vThe	bias	is	to	the	returns	to	schooling	that	can	result	form	the	fact	that	people	
who	acquire	more	education	may	have	greater	innate	skills	that	would	allow	
them	to	earn	more	even	without	additional	schooling

vIndividuals	may	differ	by	innate	ability,	motivation,	organizational	skills,	
entrepreneurship,	time-management	 skills,	and	willingness	to	work	hard

vTo	the	extent	that	these	factors	lead	to	higher	earnings	as	well	as	higher	
education,	and	they	are	not	accounted	for	in	the	statistical	 analysis,	then	
omitting	them	from	the	estimating	 equation	means	that	some	the	higher	
returns	to	education	may	be	reflecting	the	effect	of	these	factors



Causal	returns
vThe	returns	to	education	that	are	induced	or	caused	by	additional	education	
rather	than	simply	correlated	or	associated	with	additional	education



Endogeneity	of	education
vThe	fact	that	education	is	a	decision	variable	in	that	the	amount	of	education	
acquired	may	be	a	function	of	factors	such	as	ability,	motivation,	family	
background,	income,	proximity	to	school,	and	compulsory	school	laws



Instrumental	variables
Instrumental	variables	are	variables	that	affect	the	amount	of	education	
acquired	but	do	not	affect	the	education	outcomes	or	the	returns	to	education

• Compulsory	school	laws	

• Proximity	to	schools	



Measurement	error
vThe	possibility	that	collected	data,	like	education,	may	be	measured	with	error	
since	people	may	not	accurately	report	their	education
vIf	the	misreporting	is	random	or	unrelated	to	the	level	of	education,	then	such	
classical	measurement	error	leads	to	a	downward	bias	in	the	estimated	 returns	
to	education
vIf	the	misreporting	is	systematically	related	to	the	level	of	education,	then	the	
bias	can	go	in	either	direction
vCard(1999)	concludes	that	measurement	error	in	education	leads	to	a	
downward	bias	in	returns	to	education,	with	the	estimated	returns	understating	
the	true	returns	by	about	10%- that	is,	if	the	estimated	returns	were	0.10,	the	
true	returns	would	be	0.11



Returns	to	education	
vThe	financial	rate	of	return	to	investing	in	an	additional	year	of	schooling,	
obtained	by	comparing	the	additional	earnings	from	an	additional	year	of	
education	with	the	cost	of	acquiring	the	additional	education	– it	shows	how	
average	earnings	increase	with	added	education



Selection	bias
vIt	is	the	bias	that	can	be	created	by	the	fact	that	education	may	be	a	function	
of	conventionally	unobserved	factors	such	as	ability	or	motivation



Sheepskin	effect
vThe	credential	effect	or	additional	returns	associated	with	the	credential	of	
completing	key	phases	of	education	like	graduating	from	high	school	or	
university	(sheepskin	was	used	historically	to	make	the	parchment	for	diploma)



Social	returns	to	education
vA	positive	externality	and	its	existence	 justifies	government	involvement	in	the	
promotion	of	education

vCitizenship	
van	educated	 citizenry	is	often	argued	to	be	necessary	 for	a	functioning	democracy
vMilligan	et	al.	(2004)	find	that	schooling	increases	civic	participation	in	the	United	
States	– they	find	that	higher	levels	of	education	are	positively	associated	with	
individual	awareness	of	campaign	issues	and	that	educated	 individuals	are	generally	
more	involved	in	the	political	process



vCrime		
vthe	reduction	in	crime	due	to	higher	education	level	 is	de	facto	an	externality	
of	education

vCrime	usually	involve	opportunity-cost	arguments		- individuals	with	few	
marketable	skills	have	a	low	opportunity	cost	in	the	commission	of	crime	and	
in	the	possible	time	cost	of	incarceration

vProperty	and	violent	crimes	increases	through	adolescence	 for	males,	peaks	
in	the	late	teens,	and	declines	markedly	thereafter

vWhite-collar	crime	tends	to	require	some	what	more	sophistication,	peaks	at	
a	much	later	age	and	the	declines	more	slowly

vLochner	and	Moretti	(2004)		attempts	to	measure	the	causal	effect	of	
schooling	on	crime	activity	
vthey	estimate	that	an	extra	year	of	schooling	results	in	a	0.37	percentage	
point	reduction	in	the	probability	of	incarceration	for	blacks,	and	a	0.10	
percentage	point	reduction	for	whites

vThey	estimate	that	the	social	savings	per	additional	high	school	graduate	is	
between	US$1170	and	US$2100



vHealth
vVaccinating	an	individual	against	communicable	diseases	 benefits	the	
individual	(a	private	return),	but	also	lowers	the	incidence	of	the	disease	 in	
the	population	(a	social	return)

vIf	education	has	a	causal	effect	that	increases	vaccination	rates,	this	would	
imply	the	existence	of	an	externality	– although	a	strong	positive	correlation	
exists	between	education	and	vaccination	rates,	a	definitive	causal	link	has	
not	been	established



•What	are	the	private	returns	that	individuals	can	expect	from	investing	in	
education?

•How	do	those	returns	vary	by	factors	such	as	level	of	education,	field	of	study,	
and	individual	background	characteristics?	

•How	have	those	returns	varied	over	time	and	across	different	countries?

•Is	there	an	extra	effect	from	a	year	of	education	if	that	year	provides	the	
credential	of	completing	a	phase	of	study	such	as		graduating	from	high	school	
or	university?



•If	potential	dropouts	are	compelled	to	stay	in	school	longer	by	compulsory	school	
laws	do	they	receive	returns	that	are	higher	or	lower	than	the	average	returns?

•Are	the	returns	the	result	of	education	enhancing	the	productivity	and	skills	of	
individuals	or	are	they	the	result	of	signaling	of	such	conventionally	unobserved	
factors	such	as	ability,	motivation,	and	time-management	 skills?	

•What	are	the	appropriate	methodologies	 for	estimating	the	returns	to	education,	
especially	for	dealing	with	factors	such	as	measurement	error,	ability	bias,	credential	
effects,	and	financial	constraints?	



vThe	causal	returns	to	education	after	controlling	for	other	observable	and	
unobservable	factors	like	innate	ability	or	motivation	that	may	affect	the	
outcomes	associated	with	higher	education

vUnderstanding	the	underlying	causal	relationship	process	is	important	for	
policy	purposes	so	as	to	ascertain	the	effect	of	policy	interventions
vTo	reallocate	resources	from	fields	of	low	returns	to	fields	of	high	returns	or	
raise	the	age	of	compulsory	schooling	or	institute	 policies	to	deter	dropping	
out



Illustrative	estimates	of	returns	to	
education	using	alternative	approaches

Author General	Method Sample Returns	to	
education

Grilliches
(1997)

Regression	log	median	earnings of	expected	
occupation	at	age	30	on	schooling	while	using	IQ	
score	as	additional	proxy	control	for	ability

17-27	year	oldmen	in	1969	from	US	National	
Longitudinal	Survey	for	Young	Men,	using	log	median	
earnings	of	expected	occupation	at	age	30

0.059(0.003)

Ashenfelter
and	Rouse	
(1998)

Regression	difference	in	log	earnings	between	
identical	twins on	difference	in	schooling	

1991-93	Princeton	Twins Survey	of	identical	twins	 0.102(0.010)

Card	(1995) Use	indicator for	whether	living	near	a	4-year	college	
as	an	IV	for	predicting	schooling

US	Longitudinal	Survey	for	Young	Men 0.132(0.049)

Chen	
(2008)

Use average	tuition	fees	at	the	local	college	in	
county	as	instruments	for	predicting	schooling

25-42	year	oldmen	in	1979-2000	from	US	National	
Longitudinal	Survey	for	Youth,	1979

0.133(0.028)

Oreopoulos
(2006)

Use	differences	in	state	compulsory	schooling	laws	
as	instruments for	predicting	schooling

25-64	year	oldmen	and	women	in	1950-2000		US	
Censuses

0.142(0.012)

Bezil and	
Hanson
(2007)

Construct	structural	model	on	education	attainment	
decisions and	estimate	model	along	with	returns	to	
schooling

Whitemales	from	the	US	National	Longitudinal	
Survey	of	Youth

0.069(average	
between	grade	
10	and	16)



•Returns	to	education	tend	to	be	in	the	neighborhood	of	10%,	typically	ranging	
from	6%	to	15%

•Returns	to	education	tend	to	be	in	the	6-10%	range	when	based	on	OLS	
estimates	 from	conventional	schooling	equations	and	the	10-15%		range	(and	
sometimes	 higher)	when	based	on	instrument	variables	(IV)	and	other	
procedures	used	to	identify	exogenous	variation	in	education

•The	returns	tend	to	be	higher	for	
1. Females	as	opposed	to	males

2. Obtaining	the	credentials	associated	with	completing	phases	 like	high	school	
or	university

3. General	academic	streams	compared	to	technical	vocational	streams

4. Professional	fields	 like	engineering,	medicine,	business,	and	sciences	 and	
lower	in	social	sciences	 and	humanities	and	especially	fields	 like	fine	arts



•The	returns	tend	to	be	increasing	over	time	in	spite	of	the	 large	increases	 in	the	
supply	of	educated	persons,	highlighting	that	the	demand	for	education	
associated	with	the	knowledge	economy	and	the	widening	of	the	skilled	–
unskilled	wage	differential	are	outstripping	the	supply	responses



Returns	to	Investment	in	Education:	A	Global	
Update
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vProvide	a	comprehensive	update	of	the	profitability	of	investment	 in	education	
at	a	global	scale

vThe	returns	decline by	the	level	of	schooling	and	the	country’s	per	capita	
income	

vInvestment	in	women’s	education	is	in	general	more	profitable	than	that	for	
men

vReturns	in	the	private	competitive	sector	of	the	economy	are	higher	than	
among	those	working	in	the	public	sector

vThe	public	financing	of	higher	education	is	regressive

vInvestment	in	education	continues	to	be	a	very	attractive	investment	
opportunity	in	the	world	today	–both	from	the	private	and	the	social	point	of	
view



Methodological	Issues
The	Full	or	Elaborated	method

•Detailed	age-earnings	profiles	by	level	of	education	and	finding	the	discount	rate	that	
equates	a	steam	of	education	benefits	to	a	stream	of	education	costs	at	a	given	point	in	
time

The	earnings	function	method

•Mincer	(1974)	and	involves	the	fitting	of	a	semi	log	OLS	regression	using	the	natural	
logarithm	of	earnings	as	the	dependent	variable,	and	years	of	schooling	and	potential	
years	of	labor	market	experience	and	its	square	as	independent	variables

•The	extended	earnings	function	method	can	be	used	to	estimate	 returns	to	education	at	
different	levels	by	converting	the	continuous	years	of	schooling	variable	into	a	series	of	
dummy	variables	referring	to	the	completion	of	the	main	schooling	cycles





World	Pattern
Table	1	&	Figure	1
•Primary	education	continues	to	exhibits	the	highest	social	profitability	in	all	
world	regions

•The	lowest	social	rate	of	return	average	referring	to	higher	education	in	OECD	
countries	is	close	to	the	long-term	opportunity	cost	of	capital	– the	profitability	
of	human	and	physical	capital	at	the	margin	has	reached	virtual	equilibrium

•Private	returns	are	considerably	higher	than	social	returns	because	of	the	public	
subsidization	of	education

•The	degree	of	public	subsidy	increases	with	the	level	of	education	considered,	
which	has	regressive	policy	implications



Diminish	Returns
Table	2	-4and	Figure	2	- 5
• Social	and	private	returns	at	all	 levels	largely	decline	by	the	level	of	the	
country’s	per	capita	income	- reflection	of	the	law	of	diminishing	returns	to	the	
formation	of	human	capital	at	the	margin

• The	same	overall	declining	pattern	is	detected	regarding	the	Mincerian	returns	
to	education









Males	vs.	Females
Table	7	and	Figure	6
•The	returns	to	female	education	are	higher	than	those	for	males
•Individual	levels	of	education	show	a	more	mixed	pattern



Secondary	school	curriculum
Table	9	and	Figure	7
•One	type	of	vocational	education	that	has	been	singled	out	as	an	issue,	 is	the	
separate	vocational/technical	track	of	secondary	schools	(McMahon	1988)	

•Table	9	&	Figure	7	confirms	the	earlier	finding	that	the	returns	to	the	
academic/general	secondary	school	track	are	higher	than	the	vocational	track

•The	difference	between	the	profitability	of	the	two	subjects	 is	more	dramatic	
regarding	the	social	returns	because	of	the	much	higher	unit	cost	of	
vocational/technical	education



Psacharopoulos and	Verez (1992)	

•Using	Columbia	data	– found	a	strong	positive	interaction	between	training	and	
years	of	formal	education	in	determining	earnings

•They	found	that	training	really	has	an	effect	on	earnings	after	a	worker	has	8	
years	of	fomal education

Mingat and	Tan	(1988)

•Examined	the	economics	of	traning provided	under	115	physical	capital	
investments

•They	found	that	such	training	was	particularly	productive	when	a	country’s	
educational	system	is	highly	developed





Higher	education	faculty
Table	10
A	large	variation	between	the	returns	to	higher	education	faculties,	the	lowest	
social	returns	being	for	physics,	sciences	and	agronomy,	and	the	highest	private	
returns	for	engineering,	 law	and	economics	



Sector	of	employment
Table	11	and	Figure	8
•The	returns	in	the	private/competitive	sector	of	the	economy	are	higher	than	
for	those	who	work	in	the	public/non-competitive	 sector









Rates	of	Return	to	Schooling	in	Thailand
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vThis	paper	examines	the	rates	of	return	to	schooling

vUsing	2007–2010	data	from	Thailand’s	National	Labor	Force	Survey

vThe	Mincer-type	rate	of	return	to	investment	 in	schooling	was	estimated

v The	rates	of	return	to	schooling	for	work	experience	are	significantly	positive,	but	at	a	
decreasing	rate

vRegion	of	residence	and	variation	in	gross	provincial	product	per	capita	are	significant	
factors	in	determining	the	private	rate	of	return

vThe	rates	of	return	to	schooling	by	type	of	industry	reveal	higher	earnings	 in	mining,	
utilities,	 construction,	manufacturing,	and	services	than	in	agriculture

v The	private	and	social	returns	on	vocational	secondary	education	attainment	are	
greater	than	on	general	secondary	education

vFinally,	the	private	returns	on	university	attainment	for	women	exceed	men	by	about	
1.5	percentage	points.	





The	regressions	are	based	on	Mincer	(1974)
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