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The Effects of Immigration on Social Expenditure in Host Countries 

                             Takuya Matsuyama 

                                      Tomomi Miyazaki 

 

 

This paper examines the relationship between immigration and social welfare expenditure in the 

host countries using OECD panel data. Particular focus is placed on the age structure and 

educational level of immigrants. Empirical results show that while unskilled immigrants including 

asylum seekers are not necessarily a burden to the host countries, medium and highly skilled 

immigrants contribute to a decrease in social expenditure. In particular, highly skilled immigrants 

mitigate the increase in social expenditure related to welfare for the elderly driven by the aging of 

immigrants.  

 

JEL classification: J15, J61, H55 
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Introduction 

The attitude of nationals in developed countries toward immigration has changed 

dramatically around the world. Besides Brexit, the success of US President Donald Trump also 

indicates a surge in xenophobia. One reason for the change in public sentiment is the increase in 

the number of immigrants, possibly leading to a threat to host economies, societies, and the 

national budget.  

Many researchers have examined the effects of immigration on the national budget, 

especially social welfare expenditure. Recent researches have shown that the effect of immigrants 

on welfare differs depending on their skills. However, as explained later, most of these researches 

use a theoretical model, and there are few empirical studies.  

This paper examines the effects of immigrants on social welfare expenditure in the host 

countries using the panel data of OECD countries. In particular, we focus on the age structure and 

three subdomains on the educational level of immigrants. Social expenditure data is divided into 

two types depending on the educational level. We then investigate the increase in social 

expenditure driven by the aging of immigrants as well as the difference in the structure of the 

people who migrate to host countries. We compared OLS and IV with the pooled model and fixed 

effect model, adding to year dummy variables. 

Our findings are summarized as follows. Firstly, the effects of the unskilled are not strongly 

observed because those disappear when we consider macroeconomic effects and that of 

humanitarian immigration. Secondly, medium skilled immigrants can contribute to reducing the 

social expenditure. Finally, considering the possible influence of the female labor force on 

immigrant workers, we find that highly skilled immigrants are beneficial to the welfare system. 

This paper is organized as follows. Section 1 examines the transition of immigration history 

and recent immigration policy. Here we review the historical facts of migration. Although they 

vary greatly from country to country, they are helpful for grasping current immigration 

movements. We focus on recent entrance regulations that align with our purpose. Section 2 

examines the effect of immigration on social expenditure in OECD countries. Section 3 presents 

the conclusions of this paper. An explanation of abbreviated terms and detailed data source, 

coefficient matrix, etc. is provided in the Appendix. 

 

 

1. Survey of Historical Immigration and Entrance Regulation 

Receiving policies differ depending on the different skill levels and purposes of immigrants. 

In other words, every host country treats highly skilled and unskilled immigrants separately. This 

structure started to develop after the Second World War and changed through the 70s. Rather than 

discuss the effectiveness of each policy, this chapter organizes the transition of receiving policies 
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in main OECD countries. This is followed by a discussion on the recent entrance regulations for 

both skilled and unskilled immigrants.  

 

1.1 Immigration after the Second World War  

Immigration has been promoted and restricted according to the economic and political 

situation in host countries. Policies regulating immigration have also reacted to such factors. This 

chapter provides an overview of the history of immigration in major OECD countries. Historically 

speaking, the origin of modern immigration is the Second World War. Just after the war, the 

developed countries, especially western Europe and the US, suffered from a serious shortage of 

labor because of their rapid economic growth. Their governments promoted recruitment of 

temporary workers from countries with which they had strong relationships, such as ex-colonial 

or neighboring countries and those with bilateral agreements. After the economic depression 

induced by the oil crisis in 1973, however, the importing countries experienced a change in the 

industrial and demographic structure and started to place more importance on the economy in the 

long run, while some short-term systems remained. 

In Europe, the western countries welcomed temporary workers to compensate for the labor 

force lost in the war and to accelerate the economic restoration after the war. In the UK, West 

Germany, the Netherlands, and France, the governments and the authorities recruited and 

distributed temporary workers and determined the working conditions (Castles 1986, 761-762). 

Belgium and the Netherlands entered into bilateral agreements with South European countries 

such as Spain, Portugal, and Italy (Messey and Liang 1989, 202). In Switzerland, employers 

gathered workers but their entrance and residency were organized by the government (Castles 

1986, 766-768). The oil crisis forced the countries to reduce or prohibit the inflow from outside 

of the EU and EEA (Castles 1986, 773), meaning countries in the EU continued to struggle with 

free movement under the Schengen treaty. Most of the unskilled workers entering the countries 

after 1973 were third-world illegal immigrants, their families, and asylum seekers (Castles 2006, 

773-774).  

After the economic stagnation in the 70s1, the policies of these countries became more 

pragmatic. The UK reduced the number of work permits issued under the Thatcher administration 

(Hansen 2014, 201-203). The subsequent labor government expanded the permits in response to 

labor demand. At the same time, it changed some policies on the entrance of skilled immigrants 

with a points system (explained later) and of the unskilled through opening its doors to the new 

member states in the EU after 2000. Germany tried to legally accept a certain number of 

                                                      

1 In Belgium, policies are different in the two regions with different languages and cultures, so it is difficult to 

discuss the immigration problem as a matter of one country (Triandafyllidou and Gropas 2016, 29-30). 
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immigrants determined by the authorities, but after the fall of the Berlin Wall in 1989, a large 

number of unskilled workers or illegal immigrants managed to enter the country. Then, the 

government imposed severe restrictions on the constitutional right of immigrants, which led to 

the recent pragmatic policy (Triandafyllidou and Gropas 2016, 147-149). France experienced a 

number of policy changes on the entrance and assimilation of foreigners born from 1980 to 2012 

(Triandafyllidou and Gropas 2016,137). Here although the new government should follow a 

different policy, the actual policy remains to be the same. In this sense, this policy is a conservative 

but pragmatic. Switzerland reduced the immigration level immediately after the crisis, but it began 

to allow seasonal workers to change their status to that of permanent residents because the 

economy rallied relatively quickly. After the bilateral agreement with the EU in 2002, the country 

gradually placed greater restrictions on Third Country Nationals (TCNs) (D’ Amato 2014, 311-

315).  

Even in the same region, northern countries had a different history from those in the west. 

Nordic countries2 including Norway, Sweden, and Denmark accepted labor immigration very 

generously from other regions, but they officially shut out migrants from the 70s up until they 

joined the EU. However, the inflow continued with another cohort such as asylum seekers and 

their families although some of them did have an economic purpose (Brochmann 2014, 281-282).    

After the early 70s, the position of the three Scandinavian countries became diversified as 

Denmark became the strictest, Norway remained in the middle, and Sweden became the most 

generous.  Denmark, which accepted foreign residents from Islamic countries, questioned 

whether such immigrants could assimilate in the welfare state. In the 90s, it restricted family 

integration with selective systems for those who could be beneficial (Triandafyllidou and Gropas 

2016, 97-99), and this lasted with further constraints until 2001 (Brochmann 2014, 292). The 

government admitted that there were sufficient nationals from the new member states in 2004 to 

meet the labor supply needs. Norway can be placed in the middle of the Nordic countries in terms 

of immigration generosity. It joined EEA in 92 and signed the Schengen Agreement in 2001. 

Although the country is not a member of the EU, it faced a huge inflow from eastern Europe, and 

therefore, the government required TCNs to clarify they were financially stable (Brochmann 2014, 

292). Sweden tried to stop the inflow until it joined the EU in 1995. On the other hand, as the 

welfare policy was still generous, public opinion was such that the policy was overly generous. 

After that the government adopted the same requirements as those of Norway, but it introduced a 

more liberal immigration policy for workers (Brochmann, 289-292).   

                                                      

2 Finland is located just between Europe and Russia, and has strongly restricted migration historically. The level of 

foreign population is quite low (see Table A1), so it is an exceptional country in the Nordic region. Thus, it has been 

omitted. 
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Countries in South Europe such as Italy and Spain did not develop restrictions on the 

numbers of immigrants received. In Italy, which had received numerous illegal migrants, the first 

comprehensive immigration system was passed in 1990, which set a quota on the number of 

coming in (Perlmutter 2014, 341). However, their policy changed from a generous to restrictive 

one because the government coalition was composed of several parties. After 1995, the 

government at that time introduced an efficient employment-based quota system along with the 

migrants from the eastern European countries (Perlmutter 2014, 350). 

Spain used to be an exporting country of immigrants until the 1st oil crisis under the 

national agreements with the western countries (Hanzan 2014, 375-376). The government 

encouraged or prohibited the outflow of migrants in accordance with the economic conditions. 

Because of the economic depression of the receiving countries in the 70s and joining the EC in 

the 80s, Spain became a net immigration country, with migration mainly from north Africa and 

eastern Europe (Hanzan 2014, 377). Both countries held a positive attitude towards receiving 

immigrants until 2008. 

While control of foreign workers in EU countries was lost since most of them failed to 

return home or family integration was prohibited, transpacific countries such as the US, Canada, 

and Australia experienced a different immigration flow. The US had a bilateral program with 

many countries; one of the biggest being the Bracero Accord from 1942, which recruited Mexican 

workers for industries with a labor shortage (Messey and Liang 1989, 203). The original model 

of current programs for unskilled workers was also formulated in the 1950s (Padilla and 

Cachanosky, 146). After the 70s, however, the government introduced a sponsor system and 

stopped the nation-level restrictions even though the inflow from Mexico continued. In the 80s, 

it started to regulate illegal migrants, and then in the 90s, the US began to attract people who 

would not impinge on the domestic market or labor force to work in high-tech industries with the 

H1-B visa, (Chaloff and Lemaitte 2009, 20).  

Canada and Australia in the 50s and 60s concentrated mostly on Europe as a source of labor 

force to grow their economy, with a racially-motivated background. Through the crisis, however, 

they changed the target to skilled immigrants using a points-based system, which is explained in 

a later chapter (Brochmann 2014, 281-282). In 1973, the Canadian government introduced the 

Temporary Foreign Worker Program, and the number of permitted workers gradually increased. 

In 2008, Canadian Experience Class linking was created to promote permanent residency for 

temporary workers. Between these periods, the weight of some factors in the points-based system 

changed, reflecting its economic situation (Reitz 2014, 97). Australia imitated the points system 

of Canada as a main pillar of the immigration system and supplied the short-term labor force with 

working holiday visas and temporary migrants with long stay visas (Castle et al. 2014, 132). 
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1.2. Restriction on and Selection of Immigrants 

At first, unskilled immigrants were recruited as temporary workers to meet shortages in the 

domestic labor market. Later, they were banned from entering the countries because of there being 

fewer jobs due to the economic crisis. Nowadays, however, many countries are gradually starting 

to regulate these immigrants again. EU countries partially use a recruitment system, but the US 

restricts immigration with relatively strict systems.   

After the economic depression in the 70s, the host countries focused more on the domestic 

market. Temporary workers are demanded often through more flexible programs, which are 

drived by employers (Padilla and Cachanosky, 145). They can be classified into three types3: the 

labor market test, labor shortage list, and quota system (Padilla and Cachanosky, 136-137).  

Firstly, the labor market test is a system for protecting domestic labor. Employers have to 

advertise any job vacancy to nationals for a certain period, sometimes through a public 

employment security office, and ensure the position cannot be filled by native workers, or EU 

citizens in the case of the EU. Secondly, combined with the labor market test, the shortage list is 

often created by public employment security offices, employers, and trade unions in each region. 

Finally, the quota system caps the number of visas issued to immigrants. Examples of the recent 

policies in main OECD countries are shown in Table1-1.  

     The period and work field are quite limited. Officially, immigrants are supposed to return 

to their country of origin within one year while Canada and the US allow a longer period. This 

indicates that the EU considers that the permanent residents of western countries provide a 

sufficient workforce. As for the work field, many countries recruit unskilled workers for the 

service industry and agriculture.  

                                                      

3 The transitional measures by the western member states against the eastern countries in the EU are being removed. 

They will then face the need for new programs considering the inflow of EUA8 nationals. Therefore, the countries are 

likely to renew the programs against TCNs in the near future. 
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Unlike the development of policies for the unskilled, policies targeting skilled immigrants 

have been developed in recent years. As the economic and demographic structure changed in the 

world, industrialized countries could not suppress both demand-pull and supply-push factors. The 

former is the “shortage of manpower and human capital and demographic decline”; the latter, the 

“rapid population growth combined with low rates of economic growth and high unemployment, 

especially among the young” (Hollifield et al. 2014, 4). Thus, the receiving country must select 

immigrants that will be beneficial to it. The position of skilled workers differs from country to 

country based on their historical backgrounds. Australia and Canada see skilled workers as a key 

factor in their economic growth, but EU countries and the US consider the protection of domestic 

workers first, with a combination of skilled immigrants. 

Approaches by the countries can be divided into two types: systems led by demand and 

systems led by supply (Padilla and Cachanosky 2016, 134-135). The demand-led system is 

mentioned above. The supply-lead system, which is often used in OECD countries, is a points-

based system, (Powel, 140-141), which originated in Canada in 1967 (Reitz 2014, 92). The system 

evaluates the language skill, educational level, age, experience in the country, number of family 

members in the country of origin, request by the employer, and the suitability for the job with a 

labor shortage (Chaloff and Lemaitre, 21-23). Detailed differences among the countries are shown 

in Table 1-2. 

Among many EU member states, a characteristic system, called a Blue Card4, is adopted to 

invite TCNs with high skills (Powel, 138-139). It permits them to reside and work inside the EU 

after a continuous stay of 5-11 years, and also to override the policies of individual states. To 

obtain the card, applicants must pass rigorous criteria concerning the points of occupation, 

residence, and welfare independence. 

Chaloff and Lemaitre compare immigration policies for the highly skilled in 10 OECD 

countries. They show the advantages and disadvantages of labor-led and supply-led policies. 

Although the points system attracts promising immigrants without offering employment 

opportunities, it seems that, for social and demographic reasons, immigrants have more difficulty 

finding jobs that match their skills (Chaloff and Lemaitre 2009, 33). The demand-driven system 

is effective in linking immigrants with employment. However, if employers recruit too many 

immigrants, and if they become unemployed for any reason, it can be disadvantageous to the 

economy (Chaloff and Lemaitre 2009, 32). Recently these two systems have been combined to 

attract highly skilled immigrants (Chaloff and Lemaitre 2009, 42). On the other hand, policies for 

the unskilled are positioned as a complement for temporary labor shortages. 

                                                      
4 The states ratifying the Blue Card are Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechoslovakia, Estonia, 

Finland, France, Germany, Greece, Hungary, Italy, Latvia, Lithuania, Luxemburg, Malta, the Netherlands, Poland, 

Portugal, Romania, Slovakia, Slovenia, Spain, and Sweden (Padia and Cachanosky 2016,137-138).  
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en

erally
 after 5

 y
ears o

f

resid
en

ce o
r im

m
ed

iately
 fo

r h
ig

h
ly

 q
u
alified

 –

research
ers, u

n
iv

ersity
 p

ro
fesso

rs, th
o
se w

ith
 a jo

b

o
ffer o

v
er E

U
R

 6
5
.6

K
 an

n
u
ally

)

‐
T

e
m

p
o
ra

rily
 re

stric
te

d
 re

sid
e
n

c
e
 p

e
rm

it

fo
r th

e p
u
rp

o
se o

f em
p
lo

y
m

en
t (1

Y
R

 L
M

T
)

fo
r p

eo
p
le w

ith
 a p

o
st seco

n
d
ary

 q
u
alify

in
g

ed
u
catio

n
. It is su

b
ject to

 a lo
cal L

M
T

 an
d
 to

F
ed

eral E
m

p
lo

y
m

en
t A

g
en

cy
 ag

reem
en

t.

“T
o
lerated

” fo
reig

n
ers w

ith
 q

u
alificatio

n
s

an
d

N
o

L
o
cal lab

o
u
r m

ark
et test, certain

 categ
o
ries an

d

sh
o
rtag

e areas p
ro

v
id

e ex
em

p
tio

n
 fro

m
 v

acan
cy

listin
g
. G

rad
u
ates o

f G
erm

an
 seco

n
d
ary

 sch
o
o
ls

ab
ro

ad
 are ex

em
p
t fro

m
 L

M
T

 if th
ey

 h
o
ld

 tertiary

d
eg

rees.

P
o
ssib

le
; u

sed
 o

n
ly

 fo
r

en
g
in

eers fro
m

 n
ew

 E
U

m
em

b
er states, alth

o
u
g
h
 all

tertiary
 ed

u
cated

 E
U

 citizen
s

w
ill h

av
e free access fro

m

1
/1

/2
0
0
9
. T

h
e “Q

u
alified

L
ab

o
u
r S

h
o
rtag

e

M
o
n
ito

rin
g
” w

ill also
 b

e

ex
p
an

d
ed

.

S
tu

d
en

ts are en
titled

 to

rem
ain

 in
 G

erm
an

y
 fo

r

u
p
 to

 o
n
e y

ear after

su
ccessfu

lly
 co

m
p
letin

g

th
eir stu

d
ies fo

r th
e

p
u
rp

o
se o

f seek
in

g

em
p
lo

y
m

en
t. T

h
ey

 are

ex
em

p
t fro

m
 th

e L
M

T
.

G
R

E
E

C
E

‐
R

e
sid

e
n

c
e
 p

e
rm

it –
e
m

p
lo

y
m

e
n

t (1
Y

R
 b

u
t m

ay
 b

e

in
d
efin

ite after 1
0
 y

ears)
‐

A
-p

e
rm

it 1
Y

R
 L

M
T

N
o

S
u
b
m

issio
n
 to

 th
e p

u
b
lic em

p
lo

y
m

en
t serv

ice

(O
A

E
D

) fo
r ap

p
ro

v
al

T
h
e L

aw
 2

9
1
0
/0

1
 in

tro
d
u
ced

th
e p

o
ssib

ility
 to

 resp
o
n
d
 to

lo
cal n

eed
s in

 lab
o
u
r fo

rce

b
y
 sp

eciality
 b

u
t in

 p
ractice

th
is h

as n
o
t b

een

im
p
lem

en
ted

P
o
ssib

le
, b

u
t n

o
 sp

ecific

p
ro

g
ram

m
e

IR
E

L
A

N
D

‐
L

o
n
g
 term

 resid
en

cy
 p

erm
it (v

alid
ity

 5
 y

ears after 5

y
ears o

f resid
en

ce an
d
 u

n
lim

ited
 d

u
ratio

n
 after 1

0

y
ears)

‐
G

reen
 card

 p
erm

it 2
Y

R
 (€

3
0
k
<

 salary
 <

 €

6
0
k
 an

d
 sh

o
rtag

e o
ccu

p
atio

n
 list o

r all

o
ccu

p
atio

n
 w

ith
 salary

 >
 €

6
0
k
)

‐
W

o
rk

 p
e
rm

it 1
Y

R
 L

M
T

 (salary
 <

€
3
0
k
,

o
ccu

p
atio

n
 sh

o
u
ld

 n
o
t b

e in
clu

d
ed

 in
 th

e

in
elig

ib
le o

ccu
p
atio

n
 list)

N
o

A
d
v
ertisem

en
ts in

 th
e n

atio
n
al an

d
/o

r lo
cal p

ress,

sh
o
w

in
g
 th

at th
e p

o
sitio

n
s co

u
ld

 n
o
t b

e filled
 fro

m

w
ith

in
 th

e E
E

A

S
h
o
rtag

e o
ccu

p
atio

n
 list

In
elig

ib
le o

ccu
p
atio

n
 list

S
tu

d
en

ts w
h
o
 co

m
p
leted

a p
rim

ary
, m

aster o
r

d
o
cto

rate d
eg

ree m
ay

 b
e

p
erm

itted
 to

 rem
ain

 in

Irelan
d
 fo

r 6
 m

o
n
th

s to

seek
 em

p
lo

y
m

en
t.

IT
A

L
Y

‐
R

e
sid

e
n

c
e
 p

e
rm

it (p
o
ssib

le after 5
 y

ears o
f leg

al stay
) ‐
W

o
rk

 p
erm

it 1
Y

R
 L

M
T

 (fix
 term

 co
n
tract)

‐
W

o
rk

 p
e
rm

it 2
Y

R
 L

M
T

 (o
p
en

 en
d

co
n
tract)

Y
e
s (1

7
0
 0

0
0
 in

2
0
0
7
) w

ith
 so

m
e

ex
cep

tio
n
s (n

u
rses,

u
n
iv

ersity
 p

ro
fesso

rs,

research
ers, artists,

etc.)

L
istin

g
 w

ith
 p

u
b
lic em

p
lo

y
m

en
t serv

ice. A
u
to

m
atic

ap
p
ro

v
al ev

en
 w

ith
o
u
t resp

o
n
se after 2

1
-d

ay
 listin

g
.

N
o
, alth

o
u
g
h
 q

u
o
ta co

n
tain

s

sep
arate su

b
categ

o
ry

 fo
r

h
ig

h
sk

illed
 an

d
 ex

ecu
tiv

es

(1
0
0
0
 in

 2
0
0
7
).

Y
e
s, an

n
u
al q

u
o
ta sets a

m
ax

im
u
m

 n
u
m

b
er o

f

co
n
v
ersio

n
s o

f stu
d
y

p
erm

it to
 w

o
rk

 p
erm

its

(3
0
0
0
 in

 2
0
0
7
).

L
U

X
E

M
B

O
U

R
G

‐
P

e
rm

it ty
p

e
 C

 (after 5
 y

ears o
f resid

en
ce)

‐
P

e
rm

it ty
p

e
 A

 1
Y

R
 L

M
T

 (can
n
o
t ch

an
g
e

em
p
lo

y
er o

r o
ccu

p
atio

n
)

‐
P

e
rm

it ty
p

e
 B

 4
Y

R
 L

M
T

 (can
n
o
t ch

an
g
e

o
ccu

p
atio

n
)

N
o

Jo
b
 m

u
st b

e su
b
m

itted
 to

 th
e p

u
b
lic em

p
lo

y
m

en
t

serv
ice (A

D
E

M
). If n

o
 can

d
id

ates are reg
istered

, th
e

ap
p
licatio

n
 m

ay
 b

e ap
p
ro

v
ed

.

N
o

P
o
ssib

le
, b

u
t n

o
 sp

ecific

p
ro

g
ram

m
e
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N
E

T
H

E
R

L
A

N
D

S
‐
P

erm
a
n

en
t resid

en
ce p

erm
it (after 5 years of

residence)

‐
L

a
b

o
u

r m
ig

ra
n

t w
o
rk

 p
erm

it 3Y
 L

M
T

non renew
able. In general people are

required to take a civil im
m

igration test in

their hom
e country (A

pplicants m
ust be

betw
een the ages of 18-45)

‐
H

ig
h

ly sk
illed

 m
ig

ra
n

t 5Y
 (w

age ≥
 €33.3k

for people under 30 or w
age

N
o

C
entre for W

ork and Incom
e m

ust approve em
ployer

request, w
hich m

ust m
eet m

inim
um

 w
age to support

entire accom
panying fam

ily.

N
o, but in som

e cases the

labour m
arket test can be

lifted for specific

occupations or sectors.

Y
es, international

students after graduating

can stay for up to 3

m
onths to seek a job.

N
E

W
 Z

E
A

L
A

N
D

‐
S

k
illed

 m
ig

ra
n

t C
a
teg

o
ry (S

M
C

) - P
T

S

W
o
rk

 to
 R

esid
en

ce p
o
licy :

‐A
ccredited em

ployer (talent program
m

e)

‐L
ong T

erm
 S

kill S
hortage L

ist

W
o
rk

 p
erm

its : L
M

T

W
o
rk

in
g
 h

o
lid

a
ys 1Y

 (w
ork period ≤

6

m
onths)

N
o

F
or w

ork perm
its: T

he em
ployer m

ust m
ake “a

genuine attem
pt” to recruit suitable resident

w
orkers. T

he application is rejected if suitable

w
orkers are available in N

ew
 Z

ealand, but not

“prepared to do the w
ork on the term

s and conditions

proposed by the em
ployer”, or if the em

ployer could

“readily train” residents to do the w
ork. E

xem
ption

from
 L

M
T

 is the occupation is listed in the IS
S

L
.

Im
m

ediate S
kill S

hortage

L
ists (IS

S
L

)

L
ong T

erm
 S

kill S
hortage

L
ist (L

T
S

L
)

Y
es, people w

ho have

com
pleted in N

ew

Z
ealand a 3 year course

or a qualification that

w
ould qualify under

S
killed M

igration

C
ategory; m

ay be granted

a w
ork perm

it for a

m
axim

um
 of 6 m

onths to

enable them
 to look for

w
ork

N
O

R
W

A
Y

‐
P

erm
a
n

en
t resid

en
ce p

erm
it (after 3 years w

ith

tem
porary perm

it)

‐
S

k
illed

 w
o
rk

er / sp
ecia

list (S
W

S
) 1Y

R

‐
J
o
b

 seek
er v

isa
 (generally 3 m

onths)

Y
es for skilled

w
orker specialists,

(5000 in 2007) but if

the quota is full, it is

still possible to grant

a perm
it follow

ing

L
M

T

E
m

ployers are encouraged to request a labour

m
arket assessm

ent (L
M

A
) from

 the P
ublic

E
m

ploym
ent S

ervice (N
A

V
) and enclose it w

ith the

application. O
therw

ise, the police contact N
A

V
 for

an L
M

A
. T

here is a quota for skilled w
orkers and

specialists; beyond this quota, prior L
M

A
 is

required. W
ork perm

its are not granted if the post

can be filled by dom
estic labour, and the position

m
ust require specific skills possessed by the

candidate.

N
o

P
o
ssib

le, foreign

students w
ith a job offer

after graduation m
ay be

granted a w
ork perm

it for

up to 1 year if they did

not benefit from
 a grant

from
 their origin country

or a cooperation

program
m

e.

P
O

R
T

U
G

A
L

‐
P

erm
a
n

en
t resid

en
ce p

erm
it (after 5 or 8 years of

residence depending w
hether the person is from

P
A

L
O

P
S

 country –country w
ith P

ortuguese as official

language- or not)

‐
W

o
rk

 p
erm

it typ
e II 1Y

R
 (to carry out a

scientific research activity or an activity that

requires highly qualified technical skills -

including doctors and nurses)

‐
W

o
rk

 p
erm

it typ
e IV

 1Y
R

 L
M

T
 (IE

F
P

list)

Y
es, w

ith som
e

exceptions

30-day job listing requirem
ent w

ith the P
ublic

E
m

ploym
ent S

ervice. P
ossibility of an exclusion list

w
here no authorisation is granted, although this has

not been used.

N
o

P
o
ssib

le, but no specific

program
m

e

S
P

A
IN

‐
P

erm
a
n

en
t resid

en
ce p

erm
it (after 5 years of legal residence)

‐
W

o
rk

 p
erm

it B
 type 1Y

R
 L

M
T

 (lim
ited to

specific activities and area; can be renew
ed

for 2 years)

‐
W

o
rk

 p
erm

it C
 type 3Y

 L
M

T
 (after B

type perm
its; no restriction)

‐
P

erm
its D

 a
n

d
 E

 for self em
ployed

Y
es, only for

anonym
ous hiring

(contingente)

“N
egative certification” is required for G

eneral

R
egim

e w
orkers. Job m

ust be listed w
ith public

em
ploym

ent service for 15 days, and em
ployers

m
ust interview

 candidates sent by the P
ublic

E
m

ploym
ent S

ervice, although they are allow
ed to

reject them
. H

ow
ever, no L

M
T

 is applied for

shortage list occupations.

R
egional shortage list

(C
atalogo de occupations de

dificil cobertura)

Y
es, foreign students can

have a residence and a

w
ork perm

it after

graduation if they have

been in S
pain for at least

3 years and did not

benefit from
 a grant from

their origin country or a

cooperation program
m

e.
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S
W

E
D

E
N

‐
P

erm
a
n

en
t R

esid
en

ce P
erm

it (P
U

T
)

‐
W

o
rk

 P
erm

it 5
Y

 L
M

T
N

o

T
he P

u
b
lic E

m
p
lo

y
m

ent S
erv

ice au
tho

rises a w
o
rk

p
erm

it o
nly

 if no
 S

w
ed

ish, E
U

, o
r E

E
A

 w
o
rk

ers are

av
ailab

le o
r w

ho
 can b

e trained
 “w

ithin a reaso
nab

le

tim
e” to

 fill the v
acancy

.

N
o

N
o
, as a general ru

le, a

fo
reign stu

d
ent fro

m

o
u
tsid

e the

E
U

/E
E

A
/S

w
itzerland

m
u
st leav

e after

co
m

p
leting his/her

stu
d
ies.

S
W

IT
Z

E
R

L
A

N
D

‐
 S

ettlem
en

t p
erm

it can b
e d

eliv
ered

 after 5
 y

ears o
f

resid
ence fo

r E
F

T
A

, U
S

A
 and

 C
anad

ian natio
nals o

r

1
0
 y

ears fo
r o

ther co
u
ntries.

‐
R

esid
en

ce p
erm

it 1
Y

R
 L

M
T

 (5
Y

R
 fo

r

E
E

A
 natio

nals)

‐
S

h
o
rt term

 p
erm

it 1
Y

R
 L

M
T

 o
nce

‐
T

ra
in

ee ex
ch

a
n

g
e sch

em
es w

ith ab
o
u
t 3

0

co
u
ntries 1

8
 m

o
nths m

axim
u
m

Y
es, sep

arate q
u
o
tas

fo
r lo

nger and
 sho

rt

term
. 7

0
0
0
 (<

5
Y

)

and
 4

0
0
0
 (<

1
Y

)

(2
0
0
8
). E

E
A

exem
p
tio

n.

P
rio

rity
 is giv

en to
 resid

ent w
o
rk

ers. 2
1
 d

ay
 req

u
ired

listing w
ith C

anto
nal P

u
b
lic E

m
p
lo

y
m

ent S
erv

ice, as

w
ell as E

U
R

E
S

 and
 o

ther channels. F
ed

eral O
ffice

fo
r M

igratio
n m

u
st also

 ap
p
ro

v
e the req

u
est.

N
o

P
o
ssib

le, b
u
t no

 sp
ecific

p
ro

gram
m

e, altho
u
gh

there is a q
u
o
ta

exem
p
tio

n.

U
N

IT
E

D
 K

IN
G

D
O

M

‐
P

erm
a
n

en
t resid

en
ce –

ind
efinite leav

e to
 rem

ain

(after 5
 y

ears o
f legal resid

ence w
ith a w

o
rk

 p
erm

it) -

P
T

S

‐
T

ier 1
 (G

en
era

l) H
ig

h
 S

k
illed

 W
o
rk

er

3
Y

R
 (no

 jo
b
 o

ffer need
ed

, p
o
ints test

co
v
ering age, q

u
alificatio

n and
 field

, p
rio

r

w
age, U

K
 exp

erience, su
fficient fu

nd
s and

langu
age req

u
irem

ent)

‐
T

ier 2
 S

k
illed

 W
o
rk

er 3
Y

R
 R

eq
u
ires jo

b

o
ffer, L

M
T

 (no
 L

M
T

 if o
ccu

p
atio

n inclu
d
ed

the sho
rtage o

ccu
p
atio

n list), and
 p

o
ints test

co
v
ering q

u
alificatio

ns, exp
ected

 w
ages,

langu
age, su

fficient fu
nd

s.

N
o

T
he “R

esid
ent L

ab
o
u
r M

ark
et T

est” fo
r T

ier 2

req
u
ires em

p
lo

y
ers to

 ad
v
ertise fo

r an E
E

A
 w

o
rk

er,

su
b
m

itting p
ro

o
f o

f ad
v
ertisem

ent w
ithin the p

ast 6

m
o
nths, info

rm
atio

n o
n ap

p
licants and

 selectio
n

p
ro

cess, and
 ju

stificatio
n fo

r no
t hiring ap

p
licants.

T
he S

ho
rtage O

ccu
p
atio

n L
ist p

ro
v
id

es an

exem
p
tio

n fro
m

 this test fo
r sp

ecific o
ccu

p
atio

ns.

S
k
ill sho

rtage o
ccu

p
atio

n list

N
o
n-E

E
A

 stu
d
ent w

ho

has o
b
tained

 a d
egree

lev
el q

u
alificatio

n m
ay

ap
p
ly

 to
 sw

itch into
 the

relev
ant T

ier w
itho

u
t

leav
ing the U

K
. T

he

In
tern

a
tio

n
a
l

G
ra

d
u

a
tes S

ch
em

e

allo
w

s grad
u
ates to

 stay

u
p
 to

 1
2
 m

o
nths fo

r

w
o
rk

, after w
hich they

m
u
st sw

itch into
 a

relev
ant T

ier.

U
N

IT
E

D
 S

T
A

T
E

S

‐
E

B
1
 fo

r tho
se o

f “extrao
rd

inary
 ab

ility
” –

 no

em
p
lo

y
er req

u
ired

‐
E

m
p

lo
ym

en
t b

a
sed

 im
m

ig
ra

n
t v

isa
 E

B
1
, E

B
2
 o

r

E
B

3

‐
G

reen
 ca

rd
 (H

1
B

 v
isa ho

ld
ers can ask

 fo
r a green

card
 after 6

 y
ears)

‐
H

1
B

 v
isa 2

Y
R

 m
axim

u
m

 6
Y

 (sp
ecialty

p
ro

fessio
nal w

o
rk

ers –
 b

achelo
r d

egree o
r

m
o
re : inclu

d
es d

o
cto

rs and
 registered

nu
rses). L

M
T

 in so
m

e cases. H
-1

B
1
 fo

r

natio
nals o

f C
hile and

 S
ingap

o
re (sp

ecial

q
u
o
ta)

‐
T

N
 v

isa
 1

Y
R

 (N
A

F
T

A
), N

A
F

T
A

o
ccu

p
atio

n list inclu
d
es m

o
st health

p
ro

fessio
nals b

u
t p

hy
sicians o

nly
 fo

r

research and
 teaching activ

ities

‐
J
1

 V
isa 3

Y
R

 m
axim

u
m

 6
Y

 (exchange

v
isito

r sk
ill) generally

 m
u
st retu

rn fo
r 2

 y
ears

to
 its fo

rm
er co

u
ntry

 o
f p

erm
anent resid

ence

(excep
t if eligib

le to
 J1

 w
aiv

er)

‐
L

1
 (intraco

m
p
any

 transfer) 5
-7

Y
 m

axim
u
m

.

Y
es fo

r H
1
B

 (6
5

0
0
0
). P

erm
anent
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2. Empirical Analysis of Social Expenditure and Immigration 

Are immigrants a net beneficiary or a net contributor to the welfare state? Thanks to social 

security formed by each welfare state, people have been able to hedge potential risks and lead a 

life with ease. Recently, however, this has not been the case. As aging proceeds in developed 

countries, that system is losing its sustainability. According to the economic literature, immigrants 

are one solution to this problem. Historically, they were considered just a temporary workforce to 

complement the labor shortage in developed countries, and some countries regarded them as an 

economic burden after the oil crisis in the 70s. In the late 90s, however, this outlook gradually 

changed, and the contribution of immigrants to these countries has been discussed in a variety of 

literature. 

 

2.1. Literature review 

Razin and Sadka (1999) investigated the effect of immigration, especially unskilled 

workers, on the pension system in the host countries. They used the two period overlapping model 

accepting capital inflow, where immigrants also receive a pension after retirement, and stated that 

unskilled immigrants contribute to the total welfare of natives even if they are net beneficiaries 

of the pension system. In many studies exploiting this result, Keminits (2003) considered the 

effect on the unemployment compensation system with the pension system. They showed that 

unskilled immigrants increase the unemployment rate of natives and are beneficial to the highly 

skilled and pensioners. The latter is only under a low level of inflow because an overly large 

inflow causes lower income per capita and higher unemployment. Lacomba and Lagos (2010) 

claim that immigration may be politically welcomed by the elderly, who gain a higher pension 

from immigrants, but opposed by the young, who will have to share the pension with them.  

From broader viewpoints, Lee and Miller (2000) examined the net present value of the 

fiscal effect of immigrants. The effect differs depending on their age and skill, and types of 

governments. Not only the young highly skilled but also the unskilled with a high fertility rate are 

beneficial. They conclude that policies should not take seriously the number of immigrants 

because the influence itself is quite small. Also, Storesletten (2000) calibrated the fiscal 

contribution of immigrants and concluded that the U.S will obtain the highest benefit from highly 

skilled foreigners aged between 40 and 44. Unskilled foreigners will always be a burden on the 

fiscal state if there is no fiscal policy change. 

However, there are few empirical researches on this topic. Borjas (1994) started to estimate 

the static effect of immigrants in the US, or the receiving rate of welfare benefits from 1970 to 

90. He concluded that the ratio is increasing year by year and they are clearly receiving more 

benefits than natives, although the amount itself is small. For the EU, Boeri (2010) found that 

many unskilled immigrants are net beneficiaries of non-contributory benefits. With OECD 
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countries, Soroka, S. et al. (2006, 2016) tried to capture the effect of immigrants on the growth of 

social expenditure, controlling for political movement against immigration. The results are not 

robust for Soroka (2006), as it neglects serial correlation (Soroka, S. et al. 2016, 8), or significance 

(Soroka, S. et al. 2016, 9).  

In this paper, the model of Soroka, S. et al. (2016) is expanded with consideration of the 

literature of the theoretical researches described above. Immigrants are divided into three 

educational groups and the effects of each are analyzed regarding four types of social expenditure, 

total, the elderly, health, and unemployment, controlling for economic growth. As a result, 

medium educated immigrants are found to contribute to the social expenditure.  

The structure of this paper is as follows. The Section 2 defines each term used in our 

estimation model based on their datasets. Section 3 discusses the model specification. Section 4 

shows the results of our estimation, and finally, Section 5 concludes and refers to further research.   

 

2.2. Data  

For social expenditure data, we adopted the Social Expenditure Database (SOCX) of the 

Organization of Economic Co-operation Development (OECD). This data consists of nine types 

of expenditure: elderly, health, unemployment, family, active labor market policy (ALMP), 

unemployment, housing, survivors, disability, and others. We selected three categories for our 

regression: elderly, health and unemployment. The elderly category including pension benefit is 

strongly related to individual age. The benefits and services for health such as medical services 

would be gradually required as aging proceeds. Unemployment benefit is irrelevant to age. With 

the three kinds of expenditure with different aspects, a different effect of immigrants can be seen. 

In addition, the first two occupy about 70% of the averaged total social expenditure by the number 

of sample countries (see Fig. 1), and thus, immigrants’ effect on these kinds of expenditure relates 

to the entire welfare system in the receiving countries. On the other hand, we selected the other 

two, plus health expenditure, to investigate whether immigrants can be dependent on natives. 

These systems are basically sustained by tax, or part of the nation’s income, while pension is 

generally contributory. Thus, if immigrants are relying on these benefits or services, they are more 

likely to be stigmatized. 
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Source: OECD. Stat 

 

 

Figure 2-1. The share of subdomains in SOCX of all sample countries 

 

 

 

Among the various databases that tally the number of immigrants, Brücker et al. (2013) 

have a crucial advantage, with 20 countries and five interval periods from 1980 to 2010. They 

consider immigrant educational levels. Immigrants are divided into low educated, medium 

educated, and highly educated, and a more detailed definition is provided in Table.A2 in the 

Appendix. Soroka et al. (2006, 2016) utilized UN data, comparing OECD data. Both have a longer 

period and a larger number of countries, but considering the importance of educational difference, 

which would capture their different economic impacts in the receiving country, the dataset of 

Brücker et al. (2013) provides more significant implications. 

However, this dataset has the same problem as others. The definition of immigrants is 

foreign-born individuals aged 25 years and older (Brücker et al. 2013)5, implying that the cost 

and benefit of foreign children such as educational fees, future tax paid and social benefits used 

by them cannot be considered. The impact of foreign born children with foreign born parents will 

be measured when they reach 25 years old, but immigrant children born in receiving countries are 

seen as natives in many cases. Whether both or either of them should be considered are very 

difficult questions. Hence, the results might overestimate or underestimate the actual impact of 

immigrants. In fact, the accumulation of immigration data today is insufficient. This paper’s 

                                                      
5 Some misclassification about female foreigners in Sweden was identified between 1980 and 1985. Female adults 

who were born in and are residing in Sweden are counted as foreigners, but they are certainly Swedish. We looked at 

another database compiled by AIB and did not find any change in the definition of immigrants in Sweden in these 

periods. In our regression, therefore, the numbers for immigrants are treated as 0. 
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contribution, therefore, is to obtain empirical analysis along with the theoretical research 

considering immigrant skills.  

 

2.3. Analysis 

The model in this paper is an extension of that of Soroka et al. (2016), which empirically 

analyzes the impact of immigration on social expenditure using political rather than economic 

factors.  We made additions to control some variables for economic growth and were more 

specific regarding the immigrant educational level, as shown in the model below. Since the 

number of immigrants is counted every 5 years through the census, the other variables also have 

a 5-year interval. The dependent variable is the ratio of social expenditure to GDP. The 

subdomains are public spending for the elderly and health. The explanatory variable is the n of 

immigrants per total population in receiving countries. The immigrants are classified into four 

types regarding educational level: total, low educated, medium educated, and highly educated.  

In the process of model specification, there were some problems. The rate of total 

immigrants is strongly correlated with the other subdomain, low, medium, and highly educated 

immigrants. Moreover, the two terms of dependency ratio are also correlated. Thus, we added 

those variables separately to avoid multicollinearity. The seven combinations of the explanatory 

variables are shown below. For each of the seven equations, we estimated the effect on the 

social expenditure in the host countries, with two subdomains: elderly and health. 

 

(1) total immigrants 

(socx)it  = α + β1(total_immi)1it-1 +β2(unemp)+β3(pop65)t+β4(fm_lfp)t+β5(trd)t 

+β6(ex_rate)t-1 +β7(cpi)t-1+β8(ex_opne)t-1+ uit 

 

(2) unskilled immigrant 

(socx)it  = α + β1(low_immi)1it-1 +β2(unemp)+β3(pop65)t+β4(fm_lfp)t+β5(trd)t 

+β6(ex_rate)t-1 +β7(cpi)t-1+β8(ex_opne)t-1+ uit 

 

(3) medium skilled immigrant 

(socx)it  = α + β1(med_immi)1it-1 +β2(unemp)+β3(pop65)t+β4(fm_lfp)t+β5(trd)t 

+β6(ex_rate)t-1 +β7(cpi)t-1+β8(ex_opne)t-1+ uit 

 

(4) highly skilled immigrant 

(socx)it  = α + β1(high_immi)1it-1 +β2(unemp)+β3(pop65)t+β4(fm_lfp)t+β5(trd)t+ 

β6(ex_rate)t-1 +β7(cpi)t-1+β8(ex_opne)t-1+ uit 
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(5) Unskilled immigrant and medium skilled immigrant 

(socx)it  = α + β1(low_immi)1it-1 + β2(med_immi)1it-1 

+β3(unemp)+β4(pop65)t+β5(fm_lfp)t+β6(trd)t+β7(ex_rate)t-1 +β8(cpi)t-1+β9(ex_opne)t-1+ uit 

 

(6) medium skilled immigrant and highly skilled immigrant 

(socx)it  = α + β1(med_immi)1it-1 + β2(high_immi)1it-1 

+β3(unemp)+β4(pop65)t+β5(fm_lfp)t+β6(trd)t+β7(ex_rate)t-1 +β8(cpi)t-1+β9(ex_opne)t-1+ uit 

 

(7) highly skilled immigrant and unskilled immigrant 

(socx)it  = α + β1(high_immi)1it-1 + β2(low_immi)1it-1 

+β3(unemp)+β4(pop65)t+β5(fm_lfp)t+β6(trd)t+β7(ex_rate)t-1 +β8(cpi)t-1+β9(ex_opne)t-1+ uit 

 

The models have at most seven control variables: unemployment rate, dependency ratio of 

the elderly, female labor force participation rate, trade union density, exchange rate, CPI, and the 

ratio of exports to GDP. We selected the first five variables from (Soroka et al. 2016,8), and they 

capture the demographic demand for social expenditure. Despite controlling for wage levels, 

which are closely related to the taxable income of individuals, all the data found in the OECD and 

UN databases have limited time periods. We gave priority to the sample size so trade union density 

was added, since trade unions often negotiate with employers on wages. The latter three were 

added to control for economic growth (Miyatake 2016, 38-52). This showed the effect of social 

expenditure on GDP, using such control variables. The dependent variable in our model also has 

GDP in its denominator, so the GDP growth itself can influence the correlation with some of the 

explanatory variables. Although their impacts will be comparatively vague in the estimation, in 

the general equilibrium approach, set by the theoretical researches, the dynamic mechanism of 

the production factors, which also causes the economy to converge to its optimal growth, should 

be considered.  

Some explanatory variables have problems with endogeneity and simultaneity. Firstly, the 

direction of causality between social expenditure per GDP and the variables for controlling 

economic growth is ambiguous, as Miyatake (2016) uses instrumental variables for them. We 

considered the possibility of reverse causality but just added a 5-year lag to the variables. This is 

because they are not the main targets of the estimation and the possibility of rejection in the 

overidentification test would be high with more instrumental variables. Hence, a five-year lag is 

more suitable for the regression.   

      Secondly, decision making by the foreign-born regarding to which country to immigrate 

could be influenced by the welfare generosity of the receiving countries (Razin and Wahba 

2015, 386-399). On the other hand, the number of immigrants affects social expenditure in the 
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host country at the same time. This simultaneity is likely to happen only in the same year as 

those immigrants who obtain a permanent residence allowance or citizenship. This is suggested 

as a magnet hypothesis by (Borjas 1999, 619-624), although they conclude the effect was not 

robust. This reverse causality is caused by the generosity of the welfare state as it was measured 

by Razin and Wahba only in cross-section estimation. 

In the regression in this paper, however, the design of the welfare state is cancelled by the 

panel data analysis, so the bias is also deleted in our estimation. It is the generosity of the 

welfare state to which immigrants could react, but the characteristics in each country are deleted 

within the estimation. In many countries, it takes years for such rights to be bestowed on 

immigrants. Thus, the 5-year lag to the explanatory variable is supposed to capture the actual 

mechanism.  

Finally, female labor participation6, especially for married women, should be treated as 

carefully as the immigration level. In particular, it correlates with the social expenditure and 

substitution effect of immigrants (Soroka et al. 2016, 11). At the same time, it is also 

endogenous, probably influenced by social expenditure. The labor supply of women is elastic to 

their income with the endogeneity of taxation (Meghir and Phillips 2006, 26-27), and this 

argument can be applied to their disposable income.   

There are two possible examples of how social expenditure influences the labor supply. 

Firstly, the decrease in benefits to a household would motivate married women to work. 

Secondly, the increase in the pension premium would impose a financial burden on them, thus 

encouraging them to seek employment. We cannot conclude which one overrides the other, but 

considering the current aging problem, the latter would be larger. To avoid such reverse 

causality, we conducted two-stage least squares analysis for factors other than the estimation for 

social expenditure for unemployment. The instrumental variables are the proportion of female 

seats in a parliament with one year lag and the length of maternity leave. The former term 

indicates women’s social progress, and the latter is a proxy for companies’ consideration for 

women.  

Since the data for our model was panel data, we used the pooled ordinary least squares 

model and fixed effects to eliminate the effect of the structure of the welfare state. As the units 

are selected from OECD countries, based on the data source, they might have suffered from a 

variety of macro shocks such as a financial crisis at the global level. We added year dummy 

variables to control for the effect of such incidents. In most of the regressions, the year dummies 

are significant at the 1% level, and therefore only the result with the dummies is shown when it 

                                                      
6 Women are different from immigrants in terms of the factor affecting their labor supply. They are supposed to be 

used to the welfare generosity in the country and react to policy changes, so its simultaneity problem cannot be 

solved. 
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comes to fixed effects. As the characteristics of each country, which cannot be quantified, are 

assumed not to be random but related to the explanatory variable because the selection of the 

sample countries is not randomized, random effects are not taken into consideration. As the time 

length and the variety of units are small, panel GMM are not appropriate for these models. 

(Kitamura 2005, 97-101) 

 

2.4. Results 

Models are used that mainly control for some biases, with five types of estimation models 

for each of the kinds of expenditure: univariate regression by OLS, multivariate regressions with 

OLS and IV excluding the control variables for GDP and including them, and with OLS and IV 

including them. The former three regressions, which omit some variables shown in the model 

specification part, were for robustness check of the regressions with all controls. Comparing these 

models, it seemed that the effect of immigration was captured differently depending on the control 

variables.  

In the results of regressions7, the significance of year dummies in fixed effects were mostly 

recognized, and the Welch F test to compare fixed effects and pooled OLS indicated FE is 

appropriate in most of the models. In addition, many of the F values in the first regression in 2SLS 

are greater than 10, indicating the instrumental variables are strongly correlated with the 

explanatory variable, even though they are less than the threshold in some of the robustness 

checks. The LM test also supports the irrelevance of IV with the error term of the main regression 

model. The Hausman test, however, does not approve only one of the pooled OLS and two-stage 

least squares, but the values of the immigration level in 2SLS differ greatly from that of OLS in 

many models. Thus, it seems that we should not disregard the simultaneity of the female labor 

force. The argument is the same for the fixed effect with instrumental variables, but unfortunately, 

the validity of the IVs cannot be examined.   

 

                                                      
7 For all estimations, since the data is unbalanced panel data, we used heteroscedasticity and autocorrelation 

consistent standard error. 



21 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

D
ependent variable=

 socx

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled

0.173
0.204

0.180
0.209

0.176
0.209

F
ixed

P
ooled

0.231

0.425

-0.565

(0.013)***

0.080
-0.017

(0.031)**
(0.108)

(0.007)***
(0.013)***

(0.008)***
(0.014)***

(0.007)***
(0.014)***

(0.008)***
(0.014)***

(0.008)***
(0.012)***

(0.008)***
(0.205)***

0.202

P
ooled

0.174
0.207

(0.057)***
(0.146)

(0.095)*
(0.171)

(0.071)***

(0.007)***

0.172

F
ixed

P
ooled

F
ixed

P
ooled

0.177
0.205

0.183
0.215

(0.14)

0.171
0.080

0.187
0.116

0.229

(0.185)
(0.002)

(0.257)
(0.558)

(0.239)
(0.557)

0.196
0.002

-0.052
-0.147

0.286

(0.348)
(0.217)*

(0.304)
(0.285)*

(0.268)
(0.189)***

-0.218
-0.383

-0.351
-0.565

-0.447

139
139

139
139

139
139

139
139

139
139

20
20

20
20

20
20

20
20

20
20

0.864
0.001

0.866
0.004

0.862
0.870

139
139

139
139

20
20

20
20

0.000
0.000

0.862
0.034

0.866
0.006

0.865
0.050

0

T
able 2-1. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for old age 

0.000

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.000
0.000

0.000
0.000

0.000
0.000

0.063

0.000
0.000

0.000
0.000

0.000



22 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

F
ixed

P
ooled

(0.066)*
(0.042)

(0.075)
(0.044)

0.432

0.059

0.271

0.118
0.011

0.447

0.219

(0.068)***

0.122
-0.034

F
ixed

P
ooled

-0.771

(0.213)***

(0.367)

0.131
0.581

(0.213)**

(0.087)***
(0.145)***

-0.018

-0.032

(0.077)
(0.044)

3

0.122

F
ixed

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

0.116
0.012

0.119
-0.008

0.117
0.012

0.097
0.011

P
ooled

(0.053)

(0.036)***
(0.079)

(0.068)*

0.254
0.201

0.223
0.418

0.161
0.008

(0.069)
(0.043)

(0.067)*
(0.045)

(0.075)
(0.042)

(0.231)*
(0.46)

0.436
-0.242

0.118
-0.830

(0.067)***
(0.108)*

(0.113)*
(0.225)*

(0.199)**
(0.413)***

(0.28)
(0.548)

(0.359)
(0.262)

(0.298)

0.167
-0.391

-0.037
-0.414

-0.128

(0.439)
(0.215)*

(0.187)**

0.485
0.242

0.473
0.341

0.485
0.202

(0.131)***
(0.164)

(0.127)***
(0.181)*

(0.132)***
(0.142)

(0.133)***
(0.158)

(0.125)***

0.469
0.415

0.479
0.337

0.484
0.220

(0.158)

0.141
0.687

0.133
0.668

0.160

0.462
0.213

(0.127)***
(0.179)*

(0.132)***

0.145
-0.024

0.648

(0.376)
(0.25)**

(0.369)
(0.253)**

(0.378)
(0.24)

(0.374)

0.710
0.183

0.656
0.133

0.720
0.159

(0.218)***
(0.373)

(0.224)***
(0.379)

(0.218)***

0.174
0.000

0.145

(0.069)
(0.097)

(0.074)
(0.095)

(0.114)
(0.078)*

(0.095)
(0.09)*

(0.098)
(0.078)*

-0.018
0.101

-0.018
0.116

0.000
0.114

0.047

-0.004
0.024

-0.001
0.062

0.000
0.059

-0.019
0.058

-0.008
0.045

-0.003
0.046

-0.020
0.044

(0.098)
(0.066)

(0.095)

(0.091)
(0.032)*

(0.092)
(0.029)*

(0.088)
(0.036)

(0.095)
(0.03)

(0.036)
(0.093)

(0.028)
(0.094)

(0.034)
(0.094)

121
121

121
121

121
121

121
121

121
121

121

20
20

20

0.895

20
20

20

0.371

121
121

121

20

0.364
0.390

0.398
0.444

0.398

20
20

20
20

20
20

20

0.004

0.489

0.000
0.000

0.000
0.000

0.000
0.000

0.000

0.899
0.901

0.889
0.901

0.895
0.901

T
able 2-2. P

ooled O
L

S and F
Ixed E

ffects for total social expenditure

D
ependent variable=

 socx

1
2

4
5

6
7

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.003
0.001

0.004
0.003

0.008
0.002



23 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test

F
 test 

0.640868

F
ixed

P
ooled

F
ixed

P
ooled

D
ependent variable=

 socx

1
2

4
5

6
7

F
ixed

0.085
-0.191

0.099
-0.040

0.113
-0.108

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

(0.073)
(0.061)*

-0.473
-0.069

0.166
-0.052

0.099
-0.138

0.080
-0.078

0.114
-0.019

F
ixed

P
ooled

(0.294)
(0.138)

(0.073)
(0.071)

(0.075)
(0.097)**

(0.073)
(0.076)

(0.085)*
(0.076)

(0.073)
(0.094)

(0.074)
(0.099)

0.687

(0.302)
(0.153)***

(0.349)
(0.186)***

(0.328)
(0.183)***

0.439
0.412

0.264
0.636

0.257

-0.762

(0.389)*
(0.548)***

(0.449)
(0.521)***

(0.377)*
(0.547)

-0.695
-1.296

-0.548
-1.808

-0.730

-1.082

(0.27)*
(0.273)**

(0.265)**
(0.303)

(0.295)
(0.319)***

-0.507
-0.690

-0.528
-0.486

-0.410

(0.111)***
(0.178)*

(0.108)***
(0.195)***

(0.097)***
(0.216)

(0.096)***
(0.186)

0.482
0.294

0.550
0.320

0.406
0.569

0.470
0.204

(0.111)***
(0.208)**

(0.094)***
(0.202)

(0.11)***

0.441
0.582

0.431
0.448

0.481
0.220

-0.398
0.529

-0.169
0.606

-0.279

(0.278)
(0.419)

(0.261)
(0.463)

(0.261)
(0.384)

(0.262)

0.736
-0.301

0.343
0.160

0.349
0.093

0.306
0.108

0.543
-0.255

0.397
0.387

-0.234
0.900

-0.361

(0.332)
(0.386)

(0.264)
(0.383)**

(0.257)
(0.386)

(0.266)

0.003
0.116

0.008
0.143

0.452
0.150

0.337
0.053

(0.132)
(0.188)

(0.122)
(0.174)**

(0.115)
(0.205)

(0.122)
(0.106)

(0.184)*
(0.145)

(0.173)***
(0.112)

(0.193)*

0.196
0.290

0.037

(0.048)*
(0.083)

-0.001
0.142

-0.001
0.129

0.003

(0.084)
(0.048)

(0.085)
(0.037)

(0.084)
(0.047)

(0.085)
(0.036)

(0.045)
(0.085)*

(0.038)
(0.082)*

0.105
0.024

0.134
0.032

0.133

78
78

78
78

78
78

78
78

78
78

20
20

20
20

20
20

20
20

20

0.249
0.306

0.378
0.324

0.011
0.009

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

0.013
0.044

10.840
16.619

0.632
0.638

0.645
0.288

0.648
0.666

0.653

0.889
0.496

0.895
0.896

11.514
14.184

8.984
11.780

0.011

0.218

9.407

20

78
78

78
78

20
20

20
20

0.025

0.518

0.143

0.854

T
able 2-3. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for total social expenditure 

0.619

0.448

(0.174)***

0.395

(0.15)***



24 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

T
able 2-4. P

ooled O
L

S and F
Ixed E

ffects for total social expenditure

D
ependent variable=

 socx

1
2

4
5

6
7

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.051
0.112

0.066
0.036

0.052
0.027

0.916
0.917

0.912

0.015

0.589

0.000
0.000

0.000
0.000

0.000
0.000

0.000

20

0.486
0.498

0.516
0.568

0.525
0.910

0.911

20
20

20

0.915

20
20

20
20

20
20

20
20

20
20

0.514
0.911

(0.036)
(0.03)

(0.036)
(0.033)

(0.033)
(0.025)

(0.037)
(0.023)*

121
121

121
121

121
121

121

(0.016)***
(0.037)

(0.027)
(0.033)

(0.03)*
(0.032)

121
121

121
121

(0.027)***
(0.052)**

(0.033)**
(0.056)

-0.052
-0.029

-0.002
-0.027

121
121

121

(0.029)***
(0.038)*

(0.055)**

-0.047
-0.012

0.000
-0.030

-0.027
-0.029

-0.007
-0.016

0.001
-0.035

(0.055)*
(0.04)

(0.058)
(0.036)

(0.055)**
(0.025)

(0.055)

0.078
0.093

0.043

0.104
0.063

0.098
0.061

0.129
0.081

(0.035)
(0.038)*

0.096
0.093

0.075
0.126

0.093
0.127

0.067

0.041

(0.034)
(0.039)**

(0.033)
(0.037)**

(0.033)
(0.024)

(0.036)
(0.036)*

(0.033)

0.070
0.039

0.067
0.042

0.069
0.046

(0.037)*

0.067

(0.035)
(0.031)

0.045
0.091

0.017

0.094
0.038

0.080
0.048

(0.022)
(0.077)

0.094
0.005

0.056
-0.007

0.011

-0.002
0.084

(0.074)
(0.041)*

(0.075)
(0.038)**

(0.067)
(0.037)*

(0.078)
(0.032)**

(0.04)
(0.069)

(0.03)***
(0.07)

-0.005
0.075

0.006
0.091

0.016
0.074

-0.010

(0.22)**
(0.255)

(0.241)*

-0.001
0.053

0.020
-0.004

(0.119)
(0.109)

(0.108)
(0.11)

(0.126)
(0.056)***

(0.107)
(0.109)

(0.111)
(0.127)

(0.107)
(0.122)

(0.102)

0.039
-0.009

-0.005
-0.017

0.263
0.509

0.380
0.546

0.302

0.029
0.040

0.455

(0.3)
(0.269)*

(0.317)
(0.273)*

(0.269)
(0.136)

(0.307)

0.527
0.301

0.422
0.338

0.563
0.281

(0.248)
(0.28)

(0.116)
(0.139)**

0.317
0.368

0.324
0.200

0.340
0.174

(0.153)

0.220

(0.142)**
(0.148)

(0.131)**
(0.184)*

0.373
0.185

0.314
0.249

0.345
0.139

(0.307)
(0.217)

(0.29)

0.348

-0.356
-0.436

-0.374
-0.294

-0.251

(0.192)
(0.285)**

(0.316)
(0.149)***

(0.333)**
(0.241)***

(0.354)
(0.581)*

(0.32)**
(0.534)

-0.710
-0.653

-0.616
-1.090

(0.247)
(0.253)

(0.294)
(0.312)

(0.206)
(0.088)

(0.074)

0.354
0.237

0.199
0.500

0.027
-0.051

0.019
-0.020

0.042
-0.023

(0.053)
(0.082)

(0.059)
(0.085)

(0.063)
(0.073)

(0.036)

-0.031

(0.141)**
(0.156)

(0.14)**
(0.175)

(0.133)**
(0.106)

(0.136)**

3

0.017

F
ixed

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

-0.232
-0.060

(0.085)
(0.053)

0.038
-0.033

0.075

(0.115)

0.035
-0.036

F
ixed

P
ooled

-0.870

(0.267)***

(0.312)

0.355
0.361

(0.225)

P
ooled

F
ixed

P
ooled

(0.085)
(0.052)

(0.071)
(0.051)

0.626

-0.423

0.289

0.029
-0.016

-0.722



25 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test

F
 test 

T
able 2-5. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for total social expenditure 

0.274

0.504

(0.174)***

0.304

(0.226)

(0.112)
(0.051)***

(0.097)
(0.055)***

0.024
0.015

0.041
0.029

-0.028

0.042
0.115

0.028
0.118

0.038
0.115

12.392

20

78
78

78
78

20
20

20
20

0.282

0.545

0.153

0.483

15.608
15.552

0.737
0.737

0.768
0.394

0.766
0.806

0.783

0.564
0.451

0.612
0.960

14.122
13.822

11.109
15.696

0.004

0.348
0.333

0.408
0.416

0.433

0.144
0.022

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

0.114
0.415

20
20

20
20

20
20

20
20

20

(0.037)
(0.049)

(0.036)
(0.053)

(0.042)
(0.039)

(0.035)
(0.035)

78
78

78
78

78
78

78

(0.056)
(0.036)

(0.041)
(0.039)

(0.047)
(0.035)

78
78

78

0.012
0.059

0.015
0.040

-0.019
0.056

0.029
0.037

0.003

0.213
-0.088

0.213
-0.139

0.207
-0.002

0.226
0.048

(0.058)***
(0.125)

(0.057)***
(0.136)

(0.073)***
(-0.064)***

(0.055)***

-0.064
0.218

-0.006
0.228

-0.083
0.249

(0.081)
(0.108)

(0.056)***

0.052

(0.073)
(0.025)

(0.061)*
(0.026)**

(0.05)

0.028
0.157

0.040
0.156

0.014
0.143

0.049

(0.027)
(0.067)**

(0.027)
(0.071)**

(0.031)
(0.143)

(0.026)*
(0.059)*

(0.028)

(-0.024)***
(0.088)

-0.027
0.121

-0.006
0.124

0.025

(0.092)
(0.068)

(0.092)
(0.075)

(0.094)
(0.059)

(0.087)
(0.053)

(0.06)
(0.091)

(0.068)
(0.08)

0.076
-0.014

0.117
-0.016

0.065
-0.024

0.106
0.004

0.115

0.465
0.035

0.260
-0.127

(0.166)
(0.284)

(0.162)
(0.288)

(0.207)
(0.339)

(0.154)
(0.146)

(0.269)
(0.198)

(0.259)*
(0.147)

(0.261)

0.120
0.291

-0.109
0.391

0.185
0.339

-0.065
0.224

0.003

0.753
-0.110

0.297
0.613

-0.051
1.125

-0.248

(0.301)
(0.288)**

(0.229)
(0.372)***

(0.212)
(0.31)**

(0.228)
(0.249)

(0.338)***
(0.233)

(0.396)***
(0.25)

(1.036)
(0.231)

1.036
-0.197

-0.295
0.959

0.018
1.094

-0.080

(0.109)***
(0.209)*

(0.08)***
(0.185)

(0.098)***

0.307
0.534

0.314
0.377

0.380
0.224

(0.103)***
(0.18)

(0.104)***
(0.197)**

(0.092)***
(0.222)

(0.087)***
(0.183)

0.377
0.283

0.484
0.266

0.274
0.412

0.407
0.222

-1.052

(0.245)***
(0.176)***

(0.227)***
(0.2)

(0.252)**
(0.273)***

-0.777
-0.510

-0.787
-0.329

-0.628

-0.750

(1.403)
(-1.009)***

(0.435)
(0.508)***

(0.323)***
(0.54)

-0.803
-1.009

-0.681
-1.422

-0.965

0.751

(0.271)**
(0.221)

(0.324)
(0.228)**

(0.27)
(0.199)***

0.669
0.293

0.453
0.524

0.418

(0.257)**
(0.116)

(0.064)
(0.111)

(0.067)
(0.119)**

(0.061)
(0.109)

(0.067)
(0.123)*

(0.065)
(0.129)**

(0.08)
(-0.232)*

P
ooled

F
ixed

P
ooled

(0.062)
(0.094)

-0.589
-0.082

-0.002
-0.213

-0.013
-0.268

-0.048
-0.232

0.009
-0.139

F
ixed

P
ooled

0.753

F
ixed

P
ooled

F
ixed

P
ooled

D
ependent variable=

 socx

1
2

4
5

6
7

F
ixed

-0.031
-0.285

-0.020
-0.165

0.001
-0.118

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed



26 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

P
ooled

F
ixed

P
ooled

(0.003)***
(0.005)***

(0.004)***
(0.006)***

0.085

0.181

-0.004

0.063
0.072

-0.169

0.061
0.072

F
ixed

P
ooled

-0.435

(0.081)***

3

0.062

F
ixed

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

-0.029
-0.067

(0.003)***
(0.005)***

0.062
0.072

0.060
0.067

0.063
0.070

0.061
0.074

(0.006)***
(0.004)***

(0.006)***
(0.004)***

(0.005)***
(0.004)***

(0.006)***

0.070

(0.023)
(0.053)

(0.082)
(0.077)

(0.023)
(0.045)

(0.004)***

-0.018
-0.033

0.061
0.024

-0.109
-0.368

-0.024
-0.447

-0.104

(0.043)
(0.046)*

(0.14)
(0.071)***

(0.133)
(0.205)

(0.212)
(0.257)

(0.157)
(0.215)

-0.175
-0.180

-0.264
-0.215

(0.185)
(0.117)***

(0.187)

123
123

123
123

123
123

123
123

123
123

123
123

123
123

20

0.046
0.004

0.168
0.023

0.183
0.816

0.814

20
20

20

0.820

20
20

20
20

20
20

20
20

20
20

0.021
0.815

0.822
0.820

0.815

0.001

0.189

0.000
0.000

0.000
0.000

0.000
0.000

0.000

T
able 2-6. P

ooled O
L

S and F
Ixed E

ffects for total social expenditure

D
ependent variable=

 old age

1
2

4
5

6
7

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.000
0.000

0.000
0.000

0.000
0.000



27 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

D
ependent variable=

 old age

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled

(0.045)

0.061
0.015

0.061
0.020

0.063
0.007

F
ixed

P
ooled

0.126

0.127

-0.454

(0.069)**
(0.086)

(0.068)**
(0.07)

(0.068)**

(0.129)*
(0.2)

0.043
0.000

-0.045
0.021

0.158

(0.031)

0.025
-0.053

(0.017)
(0.037)

(0.048)
(0.028)

(0.049)
(0.038)

(0.051)
(0.027)

(0.048)
(0.029)

(0.048)
(0.032)

(0.05)
(0.02)

0.021

P
ooled

0.060
0.026

(0.023)*
(0.056)

(0.05)
(0.123)

(0.03)*

(0.048)

0.061

F
ixed

P
ooled

F
ixed

P
ooled

0.060
0.020

0.057
0.020

(0.068)*

0.044
-0.010

0.042
0.052

0.052

(0.101)
(-0.164)***

(0.163)
(0.313)

(0.128)
(0.213)

0.067
-0.164

0.007
-0.238

0.077

(0.12)***
(0.129)

(0.107)***

-0.005
-0.340

-0.039
-0.391

-0.065

0.160
0.044

0.162
0.025

(0.126)
(0.08)***

(0.146)

0.110
0.300

0.107
0.297

0.115

0.081
0.160

0.041
0.161

0.038

(0.081)
(0.07)**

(0.08)
(0.069)**

(0.085)
(0.069)**

(0.025)
(0.068)**

(0.071)

0.158
0.024

0.162
0.010

0.251
0.106

0.245

(0.2)
(0.144)*

(0.199)
(0.153)*

(0.202)
(0.309)

(0.198)

0.309
0.119

0.265
0.107

0.310
0.115

(0.124)*
(0.125)**

(0.2)
(0.152)*

(0.204)

-0.051

(0.052)
(0.041)

(0.05)
(0.046)

(0.053)
(-0.007)***

(0.05)
(0.053)

(0.041)
(0.053)

(0.06)
(0.053)

(0.041)

-0.048
-0.011

-0.050
-0.016

-0.045
-0.007

-0.037
0.022

-0.050

-0.025
0.001

(0.044)
(0.018)

(0.044)
(0.018)

(0.044)
(0.017)

(0.046)
(0.017)

(0.017)
(0.045)

(0.019)
(0.047)

-0.024
0.020

-0.023
0.022

-0.027
0.020

-0.027
0.008

-0.024

(0.02)
(0.045)

0.019
-0.029

0.007

116
116

116
116

116
116

116
116

116
116

20
20

20
20

20
20

20
20

20
20

0.879
0.203

0.880
0.179

0.879
0.880

116
116

116
116

20
20

20
20

0.000
0.000

0.878
0.295

0.880
0.198

0.879
0.301

0.348

T
able 2-7. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for old age 

0.090

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.027
0.038

0.054
0.032

0.087
0.075

0.330

0.000
0.000

0.000
0.000

0.000



28 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test

F
 test 

(0.058)

0.228

0.472

F
ixed

P
ooled

F
ixed

P
ooled

(0.034)**
(0.032)*

0.060

0.063
-0.054

0.079
-0.027

F
ixed

P
ooled

(0.035)**
(0.034)

0.226

(0.152)
(0.077)

D
ependent variable =

 old age

1
2

3
4

5
6

7

0.060
-0.092

0.077
-0.033

0.081
-0.057

F
ixed

P
ooled

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

0.064
-0.076

0.107
-0.041

(0.151)***
(0.048)

(0.034)**
(0.032)

(0.038)
(0.047)*

(0.038)***
(0.037)

(0.036)*
(0.044)*

(0.036)*
(0.043)

-0.430
-0.045

(0.177)
(0.102)**

(0.157)*
(0.089)**

-0.106
0.125

-0.144
0.203

-0.263

-0.240

(0.197)
(0.256)***

(0.232)
(0.27)**

(0.19)
(0.308)

-0.040
-0.522

-0.120
-0.681

-0.084

-0.427

(0.134)**
(0.079)***

(0.137)**
(0.095)**

(0.146)***
(0.096)***

-0.285
-0.300

-0.293
-0.236

-0.394

0.193
0.108

0.170
0.071

0.151
-0.004

(0.08)
(0.05)***

(0.08)
(0.053)***

(0.096)
(0.047)***

(0.087)
(0.045)***

(0.08)

0.151
0.018

0.214
0.026

0.165
0.119

0.149
-0.006

-0.035
0.017

0.030
-0.039

0.050
-0.051

0.057
-0.072

(0.055)***
(0.091)

(0.045)***
(0.077)

(0.051)***

-0.054
0.572

0.108
0.611

0.120

0.032
-0.023

0.558

0.091
-0.066

0.042

0.529

(0.13)
(0.166)***

(0.128)
(0.186)***

(0.128)
(0.139)

(0.123)

0.645
0.076

0.515
0.091

0.700
0.066

(0.129)***
(0.149)***

(0.133)
(0.143)***

(0.125)
(0.127)***

(0.124)

0.022

(0.06)
(0.079)

(0.062)
(0.076)

(0.055)
(0.085)

(0.058)
(0.05)

(0.073)
(0.073)

(0.077)
(0.053)

(0.078)

-0.012
0.010

(0.041)
(0.019)

(0.045)
(0.016)

(0.045)
(0.019)

(0.042)
(0.012)

(0.017)
(0.046)

(0.016)
(0.044)

0.004
0.017

-0.016
0.021

-0.009
0.009

-0.002
0.012

-0.012

(0.02)
(0.042)

0.008
0.003

0.009

74
74

74
74

74
74

74
139

74
74

20
20

20
20

20
20

20
20

20

74
74

74
74

20
20

20
20

20

0.542
0.330

0.328
0.472

0.376
0.544

0.511

0.249
0.217

0.237
0.680

0.251
0.579

0.527
0.422

0.467
0.421

0.526
0.431

0.761

8.337

0.346
0.435

0.382
0.289

0.555
0.505

T
able 2-8. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for old age 

16.555

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

11.639
8.645

10.498
11.186

13.926



29 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

T
able 2-9. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for old age 

0.001

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.011
0.005

0.004
0.001

0.004
0.000

0.520

0.000
0.000

0.000
0.000

0.000
0.000

0.000

0.902
0.401

0.912
0.400

0.912
0.403

0.348
0.903

0.325
0.903

0.318
0.912

0.903

116
116

116
116

20
20

20
20

116
116

116

20
20

20
20

20
20

20
20

20
20

116
116

116
116

116
116

116

(-0.037)***
(0.01)***

-0.061
-0.045

-0.031
-0.038

-0.064

(0.01)***
(0.019)

(0.013)***
(0.022)*

(0.01)***
(0.017)*

(0.012)***
(0.017)***

(0.018)
(0.011)***

(0.02)***
(0.009)***

-0.030
-0.028

-0.039
-0.044

-0.045
-0.037

-0.033
-0.030

-0.046

0.058
0.060

(0.031)*
(0.024)

(0.032)*
(0.022)

(0.032)**
(0.048)

(0.031)*

0.048
0.055

0.048
0.079

0.056
0.078

(0.017)***
(0.022)**

(0.031)**
(0.018)***

(0.031)**
(0.02)**

(0.032)*

-0.001
0.023

-0.003

0.059
0.040

0.058
0.037

0.079
0.050

0.055
-0.017

0.036

-0.012

(0.012)
(0.024)

(0.012)
(0.024)

(0.011)
(0.019)

(0.012)
(0.022)

(0.011)

0.008
-0.008

0.012
-0.007

0.007
-0.003

(0.022)
(0.011)

(0.022)
(0.012)

(0.02)

-0.028
0.036

-0.015

0.026
-0.008

0.019
-0.001

(0.044)
(0.042)

-0.106
-0.017

-0.072
0.011

-0.024
0.048

(0.04)
(0.023)*

(0.041)
(0.023)**

(0.036)
(0.021)*

(0.043)
(0.017)**

(0.021)
(0.037)

(0.019)**
(0.038)

-0.029
0.041

-0.024
0.051

-0.015
0.044

(0.112)
(0.136)

(0.135)
(0.138)*

(0.127)

-0.024

(0.045)
(0.066)

(0.038)
(0.069)

(0.041)
(-0.106)***

(0.038)
(0.038)

(0.062)
(0.041)

(0.068)
(0.041)

(0.058)

-0.002
-0.100

-0.024
-0.108

0.014

(0.149)
(0.153)

(0.174)
(0.16)

(0.129)
(0.244)

(0.169)

0.244
0.203

0.032
0.104

-0.075
0.107

-0.053

(0.075)

0.171
0.230

0.230
0.262

0.192
0.173

0.229
0.136

0.167
0.197

0.262
0.186

(0.047)**
(0.079)

(0.05)*
(0.082)

(0.04)**
(-0.09)

(0.041)**
(0.076)

0.117
-0.042

0.129
-0.068

0.101
-0.039

0.107
-0.090

(0.103)
(0.071)***

(0.093)
(0.114)**

(0.109)
(0.16)***

-0.059
-0.344

-0.078
-0.313

-0.007

(0.152)**

0.133
0.093

0.028
0.242

0.132

(0.115)***
(-0.356)***

(0.131)
(0.285)*

(0.119)***
(0.277)

-0.466
-0.356

-0.453
-0.582

-0.470

0.032

P
ooled

0.036
0.043

(0.104)
(0.142)

(0.116)
(0.151)

(0.109)

(0.051)

0.032

F
ixed

P
ooled

F
ixed

P
ooled

0.026
0.048

0.034
0.049

(0.042)

-0.127
-0.061

(0.129)
(0.053)

(0.05)
(0.045)

(0.043)
(0.046)

(0.042)
(0.043)

(0.047)
(0.048)

(0.05)
(0.05)

(0.042)
(0.048)

(0.061)

0.026
0.047

0.028
0.052

0.032
0.046

F
ixed

P
ooled

0.394

-0.093

-0.625

(0.047)**
(0.075)

(0.04)**
(0.058)

(0.05)*

(0.137)
(0.173)

-0.047
-0.108

0.013
-0.075

0.101

D
ependent variable=

 old age

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled



30 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test

F
 test 

T
able 2-10. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for old age 

15.678

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

15.869
13.186

16.500
14.182

13.776
11.459

0.945
0.817

0.559
0.306

0.984
0.835

0.775
0.454

0.478
0.631

0.487
0.750

0.622

0.903
0.391

0.936
0.513

0.218
0.614

0.751
0.480

0.735
0.542

0.778
0.497

0.825

74
74

74
74

20
20

20
20

20
20

20
20

20
20

20
20

20
20

(0.014)***
(0.022)

(0.016)***
(0.024)

(0.022)***
(0.019)

(0.016)***
(0.018)***

74
74

74
74

74
74

74

(-0.001)***
(0.016)***

(0.02)
(0.018)***

(0.021)
(0.016)***

139
74

74

(0.046)
(0.024)***

(0.048)
(0.025)***

-0.022
-0.062

-0.007
-0.056

-0.050
-0.060

0.002
-0.065

-0.011
-0.061

-0.001
-0.057

-0.007
-0.072

0.083
-0.022

0.077
-0.041

0.061
0.023

0.074
0.050

(0.023)***
(0.059)

(0.027)***
(0.06)

(0.039)
(-0.001)***

(0.025)***

-0.001
0.079

0.019
0.093

-0.011
0.096

(0.039)
(0.054)

(0.026)***

0.009

(0.012)
(0.025)***

(0.013)
(0.023)***

(0.021)
(0.064)

(0.013)
(0.024)**

(0.015)

0.053
-0.012

0.049
-0.002

0.052
0.007

(0.024)**
(0.013)

(0.024)**
(0.013)

(0.017)

-0.001
0.072

0.000
0.067

0.008
0.064

0.006

(0.015)
(0.038)**

0.015
-0.076

0.021
-0.097

0.039

(0.035)**
(0.027)

(0.041)***
(0.029)

(0.05)**
(0.025)

(0.039)**
(0.019)**

(0.024)
(0.039)**

(0.027)
(0.036)**

-0.087
0.015

-0.108
0.017

-0.124
0.015

-0.094
0.024

-0.094

0.054
0.042

-0.038
0.041

(0.059)*
(0.13)

(0.066)
(0.127)

(0.083)
(-0.01)***

(0.063)
(0.058)

(0.126)
(0.08)

(0.112)
(0.06)

(0.122)

0.109
-0.009

0.053
0.034

0.034
-0.010

0.022
-0.046

0.104

0.569
0.223

0.365

(0.098)
(0.144)***

(0.103)***
(0.152)***

(0.128)***
(0.686)

(0.099)**

0.686
0.254

0.538
0.233

0.740
0.213

(0.114)***
(0.113)***

(0.101)**
(0.151)***

(0.093)**
(0.113)***

(0.102)**

0.121
0.703

0.292
0.761

0.334

(0.045)***
(0.077)

(0.035)***
(0.076)

(0.042)***

0.138
0.079

0.140
0.013

0.115
-0.052

(0.075)
(0.039)***

(0.072)
(0.044)***

(0.077)
(0.045)***

(-0.052)
(0.036)***

(0.083)

0.116
-0.032

0.182
-0.025

0.123
0.033

0.121
-0.052

-0.510

(0.108)**
(0.075)***

(0.102)**
(0.091)

(0.119)**
(0.125)***

-0.214
-0.197

-0.236
-0.138

-0.272

-0.258

(0.572)
(-0.359)***

(0.204)**
(0.269)**

(0.156)**
(0.279)

0.342
-0.359

-0.439
-0.584

-0.358

-0.406
-0.012

0.428

(0.117)
(0.116)

(0.134)
(0.126)**

(0.119)
(0.115)***

-0.019
0.181

-0.122
0.283

-0.134

(0.047)**
(0.027)

(0.052)
(0.026)

(0.055)*
(0.029)

(0.051)**
(0.034)

(-0.089)*

F
ixed

P
ooled

F
ixed

P
ooled

(0.028)
(0.041)

F
ixed

-0.010

0.011
-0.115

0.014
-0.089

0.018
-0.056

F
ixed

P
ooled

0.018
-0.095

(0.107)***
(0.053)

(0.027)
(0.054)

(0.029)

(0.098)

0.995

0.713

F
ixed

P
ooled

F
ixed

P
ooled

D
ependent variable =

 old age

1
2

3
4

5
6

7

0.006
-0.112

0.015
-0.062

0.020
-0.035

F
ixed

P
ooled

P
ooled



31 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

D
ependent variable=

 health

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled

0.042
0.052

0.043
0.051

0.042
0.050

F
ixed

P
ooled

0.007

-0.046

0.145

(0.003)***

0.043
0.040

(0.005)***
(0.016)**

(0.002)***
(0.003)***

(0.002)***
(0.003)***

(0.002)***
(0.003)***

(0.002)***
(0.002)***

(0.002)***
(0.003)***

(0.002)***
(0.007)*

0.052

P
ooled

0.042
0.051

(0.01)***
(0.034)

(0.023)**
(0.052)

(0.02)***

(0.002)***

0.042

F
ixed

P
ooled

F
ixed

P
ooled

0.046
0.007

0.044
0.051

(0.032)

0.068
0.046

0.065
0.035

0.070

(0.069)
(0.752)***

(0.057)
(0.137)

(0.053)*
(0.109)

-0.024
0.752

0.011
0.041

0.098

(0.122)
(0.063)**

(0.095)
(0.067)**

(0.092)
(0.069)*

0.081
0.151

0.030
0.170

-0.011

122
122

122
122

122
122

122
122

122
122

122

20
20

20
20

20
20

20
20

20
20

20
20

20
20

0.859
0.052

0.860
0.024

0.847
0.092

122
122

122

0.000
0.000

0.000

0.326
0.849

0.089
0.860

0.026
0.854

T
able 2-11. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for health

0.000

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.000
0.000

0.000
0.000

0.000
0.000

0.860
0.090

0.000
0.000

0.000
0.000



32 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

\

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

D
ependent variable=

 health

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled

(0.018)***

0.046
0.002

0.044
0.014

0.047
0.006

F
ixed

P
ooled

0.081

-0.054

-0.011

(0.027)
(0.047)

(0.027)
(0.04)

(0.024)

(0.052)**
(0.098)

0.073
0.082

0.015
0.059

0.021

(0.01)

0.040
0.035

(0.016)**
(0.019)*

(0.018)**
(0.01)

(0.016)**
(0.012)

(0.016)**
(0.01)

(0.017)**
(0.009)

(0.016)**
(0.01)

(0.017)**
(0.014)

0.006

P
ooled

0.045
0.010

(0.024)**
(0.03)**

(0.028)**
(0.048)**

(0.029)**

(0.016)***

0.046

F
ixed

P
ooled

F
ixed

P
ooled

0.044
0.014

0.039
0.014

(0.034)**

0.065
0.078

0.063
0.120

0.070

(0.066)
(0.009)*

(0.063)
(0.117)

(0.068)
(0.119)

0.095
0.009

0.005
-0.163

0.096

(0.069)
(0.069)

(0.063)

0.040
0.062

-0.003
0.084

-0.041

0.022
0.071

0.026
0.031

(0.104)
(0.061)

(0.08)

-0.014
0.095

-0.018
0.091

-0.006

0.071
0.023

0.069
0.026

0.028

(0.049)
(0.027)

(0.046)
(0.026)

(0.049)
(0.028)

(0.031)
(0.025)

(0.042)

0.021
0.035

0.026
0.055

0.109
-0.019

0.090

(0.1)
(0.059)

(0.099)
(0.056)

(0.099)
(0.097)

(0.104)

0.097
0.000

0.103
-0.018

0.100
-0.006

(0.053)
(0.055)*

(0.1)
(0.049)*

(0.099)

0.007

(0.031)
(0.016)***

(0.031)
(0.017)***

(0.028)
(0.065)

(0.032)
(0.03)

(0.019)***
(0.032)

(0.021)***
(0.029)

(0.02)***

0.009
0.063

0.007
0.071

0.015
0.065

0.025
0.059

0.007

-0.014
-0.029

(0.024)
(0.007)***

(0.024)
(0.007)***

(0.022)
(0.009)**

(0.025)
(0.008)***

(0.009)***
(0.024)

(0.006)***
(0.024)

-0.014
-0.026

-0.013
-0.028

-0.019
-0.027

-0.017
-0.025

-0.013

(-0.027)***
(0.024)

-0.031
-0.019

-0.024

116
116

116
116

116
116

116
116

116
116

116

20
20

20
20

20
20

20
20

20
20

20
20

20
20

0.853
0.368

0.855
0.394

0.849
0.349

116
116

116

0.000
0.000

0.000

0.332
0.844

0.345
0.855

0.425
0.849

T
able 2-12. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for health

0.001

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.006
0.004

0.015
0.004

0.008
0.014

0.856
0.394

0.000
0.000

0.000
0.000



33 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test

F
 test 

0.670

0.809

F
ixed

P
ooled

F
ixed

P
ooled

D
ependent variable=

 health

1
2

3
4

5
6

7

0.044
-0.021

0.051
0.001

0.052
-0.011

F
ixed

P
ooled

0.086
-0.002

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

(0.02)**
(0.017)

-0.147
0.034

0.044
-0.015

0.044
0.007

0.052
0.007

F
ixed

P
ooled

F
ixed

(0.09)
(0.03)

(0.02)**
(0.017)

(0.022)**
(0.02)

(0.02)**
(0.019)

(0.023)***
(0.016)

(0.021)**
(0.02)

(0.021)**
(0.022)

0.137

(0.088)
(0.039)***

(0.102)
(0.043)***

(0.093)
(0.043)***

0.017
0.120

0.021
0.153

-0.057

-0.262

(0.114)
(0.158)***

(0.133)
(0.139)**

(0.111)
(0.14)*

0.007
-0.173

0.019
-0.293

-0.018

-0.072

(0.079)**
(0.074)

(0.08)**
(0.078)

(0.087)**
(0.073)

-0.160
0.007

-0.162
0.076

-0.183

0.055
0.107

0.042
0.087

0.046
0.028

(0.044)**
(0.03)**

(0.043)*
(0.031)

(0.045)**
(0.027)

(0.048)
(0.026)*

(0.046)

0.046
0.052

0.067
0.076

0.042
0.109

0.045
0.029

(0.074)**

-0.199
0.061

-0.137
0.073

-0.138

(0.032)
(0.044)**

(0.027)*
(0.05)

(0.03)*

0.094
0.000

0.098
-0.177

0.059

(0.077)**
(0.075)

(0.074)*
(0.067)

(0.074)*
(0.077)

(0.072)**

0.070
-0.165

0.052
-0.134

0.112
-0.168

(0.062)
(0.08)

(0.077)*
(0.055)**

(0.073)**
(0.076)

0.127
-0.003

0.105
0.004

(0.036)
(0.041)**

(0.036)
(0.039)***

(0.032)
(0.051)

(0.034)
(0.029)

(0.045)**
(0.042)

(0.041)***
(0.031)

(0.049)**

0.029
0.098

0.002
0.110

0.005
0.101

-0.004

0.044
-0.035

(0.025)*
(0.01)***

(0.026)
(0.009)***

(0.026)
(0.012)***

(0.025)*
(0.009)***

(0.011)***
(0.026)

(0.009)***
(0.025)*

0.046
-0.033

0.042
-0.033

0.041
-0.038

0.046
-0.034

0.041

(0.011)***
(0.025)*

-0.039
0.047

-0.037

74
74

74
74

74
74

74
74

74
74

20
20

20
20

20
20

20
20

20

74
74

74
74

20
20

20
20

20

0.823
0.292

0.341
0.809

0.286
0.827

0.343

0.115
0.193

0.235
0.087

0.237
0.041

0.824
0.270

0.809
0.394

0.824
0.308

0.204

0.925
0.730

0.666
0.994

0.945

11.186
13.926

8.337

0.818

T
able 2-13. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for social expenditure for health 

0.112

(0.038)***

16.555

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

11.639
8.645

10.498



34 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

W
elch F

 test

W
ald test

T
able 2-14. P

ooled O
L

S and F
Ixed E

ffects for social expenditure for health

0.000

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests is p value, ***p<

0.01; **p<
0.05; *p<

0.1

0.001
0.000

0.000
0.000

0.000
0.000

0.866
0.451

0.000
0.000

0.000
0.000

0.000
0.000

0.000

0.867
0.863

0.420
0.869

0.505
0.869

0.862
0.424

0.866
0.450

0.915
0.453

116
116

116

20
20

20
20

20
20

20
20

20

116
116

116
116

20
20

20
20

20

116
116

116
116

116
116

116

(0.001)*
(0.016)

-0.016
-0.025

-0.002
-0.025

-0.009

(0.016)
(0.007)

(0.015)
(0.008)

(0.014)*
(0.006)

(0.015)
(0.008)

(0.007)
(0.015)*

(0.008)*
(0.014)

-0.019
-0.002

-0.025
-0.008

-0.025
0.001

-0.020
0.000

-0.028

0.005
0.021

(0.016)
(0.011)

(0.016)
(0.01)*

(0.017)
(0.022)

(0.015)

0.022
0.003

0.017
0.013

0.028
0.012

(0.01)**
(0.011)

(0.016)
(0.01)**

(0.016)
(0.011)*

(0.016)

0.010
0.014

0.008

0.005
0.017

0.005
0.020

0.013
0.021

-0.014
-0.018

-0.018

0.009

(0.01)
(0.008)

(0.009)
(0.009)

(0.009)
(0.009)

(0.01)
(0.008)

(0.009)

0.015
0.007

0.004
0.008

0.014
0.009

(0.009)
(0.009)

(0.009)
(0.01)

(0.009)

-0.023
-0.019

-0.015

0.011
0.007

0.009
0.010

(-0.021)***
(0.019)

0.041
0.035

0.035
0.041

-0.020
-0.016

(0.019)
(0.009)*

(0.018)
(0.009)*

(0.017)
(0.009)**

(0.019)
(0.009)*

(0.01)*
(0.017)

(0.008)
(0.017)

-0.021
-0.018

-0.019
-0.016

-0.016
-0.021

(0.052)
(0.056)

(0.1)
(0.043)

(0.094)

0.029

(0.021)*
(0.032)

(0.017)
(0.03)

(0.022)**
(0.041)

(0.017)
(0.019)*

(0.033)
(0.02)*

(0.028)
(0.021)**

(0.031)

0.039
0.037

0.029
0.039

0.048

(0.104)
(0.058)

(0.103)
(0.056)

(0.098)
(0.031)

(0.101)

0.031
0.019

0.058
-0.005

0.038
0.003

0.013

(0.053)

0.017
0.044

0.045
0.043

0.018
0.059

0.041
0.038

0.047
0.034

0.044
0.012

(0.031)
(0.049)

(0.029)
(0.051)

(0.029)
(0.028)

(0.03)
(0.047)

0.007
0.037

0.010
0.045

-0.007
0.055

0.004
0.028

(0.069)
(0.047)

(0.064)
(0.054)**

(0.071)
(0.082)

-0.074
0.051

-0.082
0.122

-0.031

(0.08)

0.117
0.098

0.080
0.164

0.108

(0.078)**
(-0.107)***

(0.078)
(0.151)

(0.073)**
(0.133)

-0.192
-0.107

-0.155
-0.260

-0.197

0.005

P
ooled

0.031
0.006

(0.046)**
(0.06)

(0.049)
(0.074)**

(0.05)**

(0.023)

0.029

F
ixed

P
ooled

F
ixed

P
ooled

0.027
0.013

0.033
0.007

(0.013)

-0.028
0.027

(0.069)
(0.024)

(0.023)
(0.014)

(0.021)
(0.013)

(0.02)
(0.014)

(0.023)
(0.014)

(0.023)
(0.014)

(0.021)
(0.013)

(0.033)

0.027
0.012

0.030
0.011

0.031
0.006

F
ixed

P
ooled

0.111

-0.209

-0.028

(0.029)
(0.042)

(0.03)
(0.038)

(0.03)

(0.05)
(0.102)

0.042
0.039

0.047
0.028

-0.006

D
ependent variable=

 health

1
2

3
4

5
6

7

F
ixed

P
ooled

F
ixed

P
ooled

F
ixed

F
ixed

P
ooled



35 

 

 

 

const

total_im
m

i 
 

low
_im

m
i

m
ed_im

m
i

high_im
m

i

unem
p_rate

pop65

fem
_lfp

trd_un

ex_rate

cpi

ex_open

NN
o. of countries 

R
-squared

H
ausm

an test

L
M

 test 

F
 test 

T
able 2-15. T

w
o Stage L

east Squares and F
Ixed E

ffects w
ith Instrum

ental V
ariabless for social expenditure for health 

0.080

(0.069)

15.678

E
ach cell contains coefficient and (standard error) blow

. T
he value of all tests other than F

 test is p value, ***p<
0.01; **p<

0.05; *p<
0.1. F

 test is for the 1st stage of 2SL
S, and the value is F

 statistics. L
M

 test is the O
veridentification test.

15.869
13.186

16.500
14.182

13.776
11.459

0.800
0.413

0.884
0.946

0.267
0.328

0.850
0.351

0.382
0.803

0.380
0.857

0.395

0.503
0.284

0.803
0.561

0.137
0.346

0.856
0.347

0.838
0.457

0.856
0.398

0.374

74
74

74
74

20
20

20
20

20
20

20
20

20
20

20
20

20
20

(0.011)
(0.012)

(0.012)
(0.011)

(0.015)
(0.011)

(0.012)
(0.01)

74
74

74
74

74
74

74

(0.005)
(0.012)

(0.011)
(0.013)

(0.011)
(0.012)

74
74

74

(0.028)
(0.018)

(0.029)
(0.019)

-0.008
0.000

0.008
0.000

-0.007
-0.005

0.006
-0.006

-0.001
-0.003

0.005
0.000

0.008
-0.005

0.030
0.005

0.030
0.005

0.012
0.011

0.027
0.017

(0.018)
(0.034)

(0.02)
(0.033)

(0.027)
(0.027)

(0.018)

0.027
0.029

0.006
0.030

0.021
0.030

(0.027)
(0.033)

(0.02)

0.009

(0.009)
(0.011)**

(0.01)
(0.012)

(0.015)
(0.015)

(0.009)**
(0.011)**

(0.011)

0.024
0.014

0.006
0.018

0.023
0.019

(0.012)
(0.01)*

(0.011)**
(0.009)**

(0.01)

0.013
0.023

0.013
0.017

0.021
0.015

0.019

(-0.033)***
(0.028)

-0.032
0.036

-0.036
0.033

-0.028

(0.027)
(0.017)*

(0.029)
(0.016)*

(0.035)
(0.016)**

(0.028)
(0.014)**

(0.016)**
(0.029)

(0.016)**
(0.028)

0.030
-0.032

0.025
-0.031

0.007
-0.033

0.034
-0.033

0.026

0.099
-0.016

0.078
-0.007

(0.046)
(0.076)

(0.048)
(0.073)

(0.058)
(0.062)

(0.046)
(0.043)

(0.077)
(0.06)

(0.065)
(0.047)

(0.073)

0.031
0.073

0.003
0.087

-0.007
0.062

-0.014
0.069

-0.003

0.113
-0.137

0.022

(0.077)**
(0.091)

(0.074)
(0.097)

(0.089)
(0.031)

(0.072)*

0.031
-0.126

0.080
-0.085

0.062
-0.130

(0.083)
(0.084)

(0.076)
(0.086)

(0.072)*
(0.081)

(0.074)*

-0.155
0.077

-0.085
0.073

-0.055

(0.034)
(0.04)*

(0.027)
(0.043)

(0.031)

0.028
0.092

0.015
0.076

0.020
0.035

(0.045)**
(0.031)

(0.045)
(0.032)

(0.046)*
(0.031)

(0.038)
(0.027)

(0.045)

0.020
0.055

0.046
0.065

0.017
0.087

0.025
0.038

-0.064

(0.079)**
(0.049)

(0.079)**
(0.058)*

(0.086)**
(0.072)

-0.184
0.041

-0.187
0.102

-0.204

-0.266

(0.399)
(-0.192)***

(0.153)
(0.127)***

(0.121)
(0.128)**

0.328
-0.192

0.014
-0.327

-0.016

0.143

(0.084)
(0.048)**

(0.1)
(0.052)***

(0.087)
(0.061)**

0.039
0.112

0.046
0.169

-0.047

(0.084)*
(0.023)

(0.02)
(0.03)

(0.022)
(0.027)

(0.021)
(0.027)

(0.02)
(0.032)

(0.021)
(0.032)

(0.024)
(-0.006)

P
ooled

F
ixed

P
ooled

F
ixed

P
ooled

(0.02)
(0.027)

-0.148
0.027

0.017
-0.021

0.020
-0.006

0.023
-0.017

F
ixed

P
ooled

F
ixed

0.758

0.838

F
ixed

P
ooled

F
ixed

P
ooled

D
ependent variable=

 health

1
2

3
4

5
6

7

0.018
-0.019

0.024
-0.023

0.024
-0.010

F
ixed

P
ooled

0.020
-0.018



36 

 

Firstly, the impact on the total social expenditure differs depending on whether the model 

controls for the effect of the exchange rate, CPI, and the ratio of exports. The models without 

them in Table 2 show that the increase in unskilled immigrants, and the medium and the highly 

skilled in some models will enhance the expenditure, approving fixed effects. On the contrary, 

while Table 4 adopts most of the fixed effects model, other than that of total expenditure, it 

indicates that the medium educated immigrants have a significant effect indicating that they 

reduce the ratio of SOCX by around 0.7 if their level is one point higher. As for the other types of 

immigrants, no significant effect is shown. Considering the simultaneity in Tables 3 and 5, the 

results changed. In Table 3, the impact of the unskilled remained significant, but the Hausman 

test did not reject the null hypothesis, so there was no significant effect. In Table 5, the pooled 

model also supports the financial contribution of the medium and highly educated, with a 

significant positive coefficient of low educated immigrants, but the result did not pass the 

Hausman test. The result of fixed effects with IV differs depending on the model, but models 4, 

6, and 7 show that highly educated immigrants reduce the expenditure.  

As for the expenditure for the elderly, the results of regression with all variables were 

similar to that of the total expenditure while the estimate without the macroeconomic terms was 

slightly different. In Table 7, fixed effects were also recommended by the F test and the models 

showed that the unskilled had negative values. In Table 9, the regression also supported fixed 

effects. Two out of three models with medium educated immigrants were significant, but the 

absolute values of the coefficient were slightly smaller than those in Table 4 by 0.25. In Table 8 

with IV, some 2SLS models had some consistent values of immigration, but they were not 

significant. As for the Panel IV estimation, the highly skilled had a positive value. The Hausman 

test of all models in Table 10 indicates that OLS had consistency. FE with IV showed again that 

highly educated foreigners negatively affected the elderly social expenditure.  

Finally, the significant effects in the estimation for total social expenditure and the elderly 

held in the regression with health as well. The results of the regressions with social expenditure 

for health are shown in Table 14 and 15. Table 5 adopts fixed effect in all patterns, but the 

difference from the former two was significant in lower educated immigrants. In two out of three 

models, they had a significant positive value of about 0.1. The medium educated were also 

significant with negative values of 0.2. In Table 6, although the consistency of 2SLS could not be 

found even with values following the result of Table 5, the fixed effects model showed the 

contribution of the highly educated to health expenditure.    

 

2.5. Discussion 

Organizing these effects of immigrant educational levels on social expenditure, there are 

four stable results throughout the total, the elderly, and health expenditure. The first two are in the 
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models with macroeconomic control variables, while the second is that of multivariate regressions 

with all variables. The last one holds in fixed effects with instrumental variables whether the 

variables are in the model or not. 

Firstly, there is the positive value of unskilled foreign born people in fixed effects, but this 

holds under the condition of excluding the effect of CPI, exchange rate, and the ratio of exports. 

If these are considered in Tables 4, 9, and 14, the value of the unskilled becomes insignificant. In 

the three tables, most of those three terms have positive coefficients, so it could partially capture 

their effects. The unskilled would include the majority of asylum seekers and refugees in receiving 

countries. The result captures the effect not only of those who immigrated for economic reasons, 

but also of humanitarian immigrants.   

Secondly, if the variables are included in the estimation, medium educated immigrants 

could decrease the ratio of SOCX per GDP. There are two possible ways of causing this effect. 

The first interpretation is that they are net contributors to the welfare system, which indicates they 

pay more directly and indirectly than they use the social services and benefits. The other 

implication is intergenerational. The inflow of medium educated immigrants might contribute 

more to the welfare system than the old immigrants receive. Their effect on the receiving nation’s 

economy exceeds that of the pensions used by the migrants who entered the host countries 

previously. The 1% increase in medium educated immigrants will induce less social expenditure 

for the elderly by 0.4% of the GDP. That is in line with the result of Razin and Sadka (1999). For 

the other kinds of expenditure, the highly educated may also make some contribution, but the 

result is not stable through the regressions.   

Finally, considering the possible reverse causality of female labor, the highly skilled would 

contribute to the social welfare system. In the estimations with instrumental variables, the 

overestimate of the effect of female labor participation on SOCX can be removed as was argued 

previously. Suppose the recent increase in social expenditure in OECD countries is largely driven 

by aging, women and married women in particular will gain an incentive to work in order to 

compensate for the high premium or possible unsustainability of the welfare state. Women are 

more likely to work part time8, and these jobs can complement the jobs of highly skilled people 

including immigrants. This reverse causality from the rise in SOCX to the higher promotion of 

highly skilled immigrants might have made fuzzy their “true” economic contribution to the 

welfare state in OLS estimates. Comparing the regression tables of IV with OLS, there is a clear 

increase in the absolute value of the highly skilled. 

In spite of the possible positive and negative effects, it seems that the impacts cannot be the 

main solution to the problem of the current welfare system. The size of the impact is quite small 

                                                      
8 Labor Force Statistics in OECD. stat https://stats.oecd.org/Index.aspx?DataSetCode=LFS_SEXAGE_I_R# 
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considering the historical increase in the number of immigrants. A 5% increase of SOCX per GDP 

has taken about 20 or 30 years in OECD countries. The appropriate interpretation would be that 

immigration, at least that of medium and highly skilled immigrants, should not be denied in terms 

of the social welfare system. 

 

 

3. Conclusion 

The recent trends in immigration policy are a combination of supply-led and demand-led 

systems. Both systems have been developed since the oil crisis because the host countries realized 

the need to match immigrants more closely with the needs of the domestic economy. The former 

systems are the labor market test and shortage list, and for the latter, the points system is used. 

Our findings are summarized in three ways. Firstly, low educated immigrants including 

asylum seekers might be a burden on the welfare state, under the condition of disregarding some 

economic factors such as inflation and trade. However, since the multiple regression results 

including them show some of the terms are extremely significant, the results are not robust. 

Secondly, disregarding the possible bias of female workers, the medium skilled can contribute to 

the welfare state. Finally, if that bias truly exists, highly skilled immigrants will reduce social 

expenditure that mainly increases by aging.  

For future research, we will explore the following three points. Firstly, we will study each 

countries’ welfare system. As there are several pension systems such as the Beveridgean and 

Bismarckian schemes, immigrants might affect them differently (Locomba and Lagos 2010, 285). 

Secondly, we did not consider the large inflow of migrants from eastern countries to the EU in 

1991, when the collapse of the Soviet Union occurred, and in 2000, when the EU was expanded. 

Since newcomers to the EU are allowed to move around the area under the Schengen Agreement, 

there might be unique influence to the welfare system by them. Finally, further research will 

include the accumulation of better data. Currently there is a trade-off between the specification 

and the year length. In fact, our analysis failed to consider longer periods, and thus, it could not 

divide old and new immigrants, who entered under different policies.    
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Variables Definition 

socx Total social expenditure as percentage of GDP

health Social expenditure for heallth as percentage of GDP

oldage Social expenditure for old age as percentage of GDP

low_immi The share of immigrants with  lower secondary, primary and no schooling, per total population

med_immi The share of immigrants with  high-school leaving certificate, per total population

high_immi The share of immigrants with higher than high-school leaving certificate, per total population

total_immi All immigrants including the three above

unemp_rate Unemployment rate 

pop15 Dependency ratio of people younger than 15 on all ages

pop65 Dependency ratio of people older than 65 on all ages

fem_lfp Female labor force participation rate

trd_un Ratio of  wage and salary earners in trade unions to all earners

ex_rate Real effective excahnge rate (base year is 2010)

cpi Cunsumer Price Index (base year is 2010)

ex_open International exports in goods and services per GDP

par_seats Proportion of seats held by women in national parliaments

maleave Lenght of maternity leave

Table.A2 The definitions of variables

mean min max s.d. sample

socx 0.205 0.087 0.319 0.051 139.000

health 0.054 0.024 0.084 0.013 122.000

oldage 0.066 0.024 0.119 0.023 123.000

unemployment 0.011 0.000 0.038 0.008 118.000

low_immi 0.039 0.003 0.190 0.035 140.000

med_immi 0.022 0.001 0.061 0.016 140.000

high_immi 0.023 0.001 0.132 0.024 140.000

total_immi 0.084 0.005 0.265 0.062 140.000

unemp_rate 0.077 0.000 0.029 0.043 132.000

pop15 0.190 0.000 0.011 0.033 140.000

pop65 0.145 0.000 0.021 0.029 140.000

fem_lfp 0.533 0.001 0.043 0.095 132.000

trd_un 0.352 0.077 0.831 0.206 128.000

ex_rate 0.989 0.682 1.495 0.123 140.000

cpi 0.800 0.122 1.135 0.213 140.000

ex_open 0.416 0.070 2.033 0.306 139.000

par_seats 0.210 0.000 0.453 0.139 116.000

maleave 0.291 0.087 0.607 0.115 92.000

Table.A3 Descriptive statistics
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Figure A1. The ratio of foreign-born individuals aged 25 years  

and older to the total population in the sample OECD countries  
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Source: Brücker et al. (2013) and OECD.Stat 
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