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Abstract
The current study assesses the role of the pay-as-you-go system as an intergenerational redistributive
mechanism while immigration control is considered. A theoretical model of a small open economy popu-
lated with overlapping generations of heterogeneous agents is used to show that skill-favouring immigra-
tion policies are, under rather permissive conditions, welfare depriving for the overall population.
However, the policy-setting generation is shown to benefit from immigration control, thus decreasing
the welfare for the future population.
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Many economies are designing (or redesigning) their national immigration policies as circumstances in the
international labour markets rapidly change: while most of the developed world suffers from low fertility
(which in tandem with increased longevity heavily burdens national budgets), the labour markets in many
developing economies are not able to absorb their continuously increasing population, creating an abundant
supply of potential immigrant labour. However, whereas the bulk of the immigrant supply is unskilled, newly
designed migration policies mostly favour skilled immigration (Bohn and Lopez-Velasco, 2018).

This paper examines preferential immigration policies, i.e., policies which favour a high share of
skilled immigrants. The effect of different immigration policies on the current and future population
is studied, as immigration potentially may cause many unwanted changes in the economy, including
intra- as well as inter-generational redistribution of welfare (Auerbach and Lee, 2011). While there is a
vast literature on the impact of immigrants on the host economy (Borjas, 1999; Krieger, 2014; and
Aslanyan, 2014 provide an excellent survey), the great majority of that work is concentrated on the
short-term effects of those policies, mostly ignoring the welfare of the future population.

Much of the literature has evolved along the lines of the Borjas-Card debate on the effects of migrants
on native population. Despite the remarkable volume of the literature no consensus has yet been reached
and the debates continue through methodological improvements. Moreover, the studies are concentrated
on immediate and short-run effects and according to the meta-surveys of Okkerse (2008) and Kerr and
Kerr (2011) immigration has very little (or no) effect on the employment or wages of the native popu-
lation. Nathan (2014) surveys the emerging (and also still inconclusive) literature on the ‘wider effects’ of
the immigration. The other major strand of the literature, mostly using computational general equilib-
rium models, studies the effect of the immigration on public finances.

Thus, Storesletten (2000), discussing the problem of the sustainability of the pension system with an
ageing ‘baby-boom generation’, studies the impact of immigrants on the overall economy and advocates
for a preferential immigration policy (further favouring advanced-age skilled immigrants). The results are
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driven by the fact that skilled immigrants with few remaining working years will contribute to the public
budget the most while being least likely to claim benefits or produce a ‘costly’ child. Storesletten (2003)
confirmed the previous results in an open-economy environment (to simulate a typical European welfare
state), vouching for the benefits of preferential immigration. Laboure (2019) suggests that the pension
systems of small open economies, like Luxembourg, will benefit from the cross-border migrants.

Similarly, Chojnicki et al. (2011) claim that the welfare of the generations concerned would be
higher if the United States had had a more selective immigration policy. Again, their study summarises
the short-term effect on the population and does not look into future welfare. Lacomba and Lagos
(2010) study the welfare effects of different generations in more detail in order to identify the political
equilibrium in the host country and conclude that the population will vote for unskilled immigrants as
almost every group is better off with this policy. However, Lacomba and Lagos do not consider voting
for skilled vs. unskilled immigration. Similarly, Bohn and Lopez-Velasco (2019) study the effect of dif-
ferential fertility on political economy of immigration to show the redistributive intergenerational
effects. Lopez-Velasco (2019) suggests that immigrants may be voted in as an inter-generational
tax-smoothing mechanism. However, again, immigrant skill level is not considered for voting.

Razin and Sadka (1999, 2000) are pioneers in the literature who highlight the possible benefit of
unskilled immigrants to the economy (while also shifting the analysis to the long-run effects of migra-
tion). They claim that, with an infinite horizon view, even unskilled immigrants Pareto improve the
welfare of a heterogeneous population (while individually burdening the welfare state). In Razin
and Sadka’s framework immigration can be understood as borrowing from the future through the
pay-as-you-go (PAYG) pension system, and with the infinite horizon there is effectively no terminal
point and thus none of the current or future generations will feel the burden of the migrants.

Similar to Razin and Sadka (1999, 2000), the current paper also studies an infinite-horizon envir-
onment, assuming that an economy never ends. However, two different versions of the economy are
studied. In one case, the multiple-tax equilibrium, the economy runs a standard unfunded PAYG pub-
lic pension system where the workers in each period contribute to the system so that the pensions are
fully paid and the system is balanced each period (i.e., a standard defined benefit PAYG system).

In the second case, the single-tax equilibrium, a hypothetical case of one tax rate for the entire history
of the economy is studied. The single-tax (or non-zero debt) equilibrium is an illuminating case as an
‘average’ effect of immigration policy. Incontestably, the single-tax equilibrium does not fit into the cus-
tomary definition of the PAYG pension system, however, smoothing of fiscal spikes is a habitual practice
worldwide (that has led some researchers to use ‘single-tax’ equilibrium to model social security policies,
e.g., Attanasio, Kitao and Violante, 2007; Nishiyama and Smetters, 2007). Moreover, following Breyer
(1989) it is possible to show that the single-tax equilibrium corresponds to terminating the unfunded
pension security system and using a single tax for financing the generated debt.

Though this paper does not explicitly consider political equilibrium, it is still assumed that voting
favours a policy that enhances welfare for two cohabiting generations. Thus, in the case of single-tax
equilibrium, the retired population has no welfare changes and so if the young benefit from the pref-
erential immigration policy then that policy will prevail (as there is no other generation participating
in the hypothetical voting). As no intergenerational altruism is modelled, the effect of the immigrants
on the particular period will be decisive.

Following Razin and Sadka (1999) and Cipriani and Pascucci (2020), a small-open-economy model
with a population of overlapping generation of heterogeneous agents is constructed (to simulate a typ-
ical European economy). The model is abstracted from detailed labour and other price-setting markets
(as the effects of immigration on those are still to be identified in the empirical literature) in order not
to bias the results.1 Hence, in the current work the effect of immigration on the welfare of the popu-
lation is channelled through public finances.

1In theory, results depend whether capital, skilled labour and unskilled labour are used as substitutes or complements in
production as well as how unemployment is introduced in the country. Thus, Razin and Sadka (2000) recreated Razin and
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The demographic side of the model is amply developed: aside from the usual characteristics (age
and skill group), the generation of immigrant descendants is accounted for. Krieger (2004) illustrated
that some slight changes in the assimilation of immigrant descendants may cause a reversal of theor-
etical results. Alas, current demographic research has yet to identify the true assimilation that immi-
grant descendants face. For instance, Storesletten (2000) and Razin and Sadka (1999) assume that
second-generation immigrants are identical to natives. Lee and Miller (2000) claim that second-
generation immigrants still inherit half of their ancestors’ characteristics (though the third generation
is identical to the natives). Assimilation literature is still very active without any apparent consensus:
Abramitzky et al. (2020) discusses issues of cultural assimilation while Rho and Sanders (2020) present
assimilation in the labour market. The current paper takes a neutral stance on the issue and discusses
two possible extremes of assimilation, full assimilation and no assimilation, and another illustrative
intermediate. Neither extreme plausibly describes the true assimilation path.2 Each case of assimilation
is separately studied under each of the equilibria.

1. The economic environment

A small-open-economy environment is used. The model implicitly assumes the existence of a firm that
locally hires all the available labour. No financial institution is modelled: savings and borrowings are
made based on constant (world) prices. Explicitly, the model is populated by heterogeneous agents
and a government that manages the social security budget.

1.1 Population

The population differ in age (young, i = 0, and retired, i = 1), in skill level (skilled, s = 1, and unskilled,
s = 0) and number of previous generations in the economy. Immigrants, m, are introduced to the econ-
omy while young and are considered the first generation in the economy, g = 1. Descendants of immi-
grant dynasties can be of any generation, g = 2, 3, …, and the natives, n, belong to dynasties that are
present in the economy at time t = 0.

While the share of skilled among immigrants, λ∈ (0, 1), is a ‘choice variable’ for the government,
the locals (l, descendants of native and immigrant dynasties) are born skilled with some probability:
the share of skilled among descendants of native dynasties is θ ∈ (0, 1), and the share of skilled among
immigrant dynasties is either λ or θ depending on the assimilation process.3 (For notation also γ(s, g)
will be used as the probability for generation g agent having skill level s.)

Sadka (1999) in a closed-economy framework and reported some welfare redistribution in the host economy due to the dis-
tortions in the capital–labour ratio. Schou (2006) discusses a semi-open economy, where the labour market was only closed,
and the immigrant and natives are perfect substitutes. Schou also reports unwanted welfare redistribution. Kemnitz (2003)
works out the theoretical counterpart of Razin and Sadka (1999) with unemployment, and again claims some unwanted wel-
fare redistribution in case immigrants disturb the native employment. Alas, the empirical literature is inconclusive on the
particulars of the effect of unskilled immigration, and no firm consensus has yet been reached. Thus, Card (2005) argues
that evidence for immigrants harming unskilled natives is scant. In a survey article Okkerse (2008) concludes that the litera-
ture has failed to establish a firm relationship between immigration and unemployment, and that new labourers can be
absorbed into an economy without damaging the labour market position of residents. Furthermore, many empirical studies
vouch for positive indirect effects of immigration on the local population: hence, Cortes (2008) shows the benefit of unskilled
immigration through instantaneous effect on prices. Furtado and Hock (2010) highlighted the role of unskilled immigrants
on the work-fertility tradeoffs for local skilled females. Bauer, Flake and Sinning (2013) claim increased employment pro-
spects for skilled natives from immigration. Bohn and Lopez-Velasco (2019) show that if skill-levels are complements the
voting equilibrium will favour extremes for migration, i.e., the preferential migration policies will prevail.

2However, the true assimilation should be nested somewhere between the two extremes. The results are robust to both of
the cases.

3The immigrant dynasties will either assimilate fully and have the skill distribution of the natives, θ, or fully inherit the
ancestral skill distribution (with λ as the share of skilled and (1− λ) as the share of unskilled). The skill distribution is com-
monly believed (e.g., Card and Rothstein, 2007; Heath, Rothon and Kilpi, 2008) to be between the two, but for the sake of
analytic simplicity only the extreme cases are considered. Further, assumption of high-skill-birth independence from the
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In the labour market, the skill level directly translates into efficiency level, ε(s). The skill level also
co-determines, together with generational background, the fertility rate w(s, g) of the agents. Natives,
for the sake of simplicity, are assumed to reproduce with unit fertility.4 Thus, if μt(i, s, g) is defined as a
measure on type (i, s, g) agents, the introduction of the new generation of (type s) natives can be pre-
sented as:

mt+1(0, s, 0) = g(s, 0)
∑
s′

mt(0, s
′, 0) (1)

and the introduction of the immigrant dynasty descendants as:

mt+1(0, s, g + 1) = g(s, g + 1)
∑
s′

mt(0, s′, g) · w(s′, g) (2)

The size and quality of the first generation immigrants is a government policy:

mt(0, s, 1) = g(s, 1) · c
∑
g=1

∑
s′

mt(0, s
′, g) (3)

where ψ is the size of the immigrant population compared to the local-born population. The govern-
ment chooses not only the size of the group but also the share of skilled among the immigrants: λ = γ
(1, 1).

Each agent stays in the model for two periods (except the initial retired population, μ0(1, s, n), that
are present only for the second period of their lives), viz. individual ageing is deterministic:

mt+1(1, s, g) = mt(0, s, g) (4)

i.e., everybody ages, stays in senescence for one period and leaves the model afterwards (also no return
migration is allowed).

An individual agent maximises lifetime utility, which is derived from consumption in both periods:

U(ctt , c
t
t+1) = v(ctt)+ bv(ctt+1) (5)

where cij is the consumption of an agent born at time i during time j; U( ⋅ , ⋅ ) is a time-separable utility
function with β∈ (0, 1) being the time-discount coefficient and v( ⋅ ) being a continuous, twice con-
tinuously differentiable, strictly increasing, strictly concave function that satisfies the Inada condi-
tions.5 To finance consumption an agent uses labour income net of taxes and savings in the first
period, and in the second period savings and social security benefits are used. Thus, at time t a

skill-level and migration-status of parent is somewhat restrictive (e.g., the data used in Bohn and Lopez-Velasco, 2018) and
may bias the results of the current study. However, estimation of the size of the bias requires more elaborate environment and,
thus, further research.

4The constant population, though very optimistic for ageing societies, already makes unfunded pension systems costly for
the participating population. Principally, welfare losses arise once the sum of the growth rates for the real wage and popu-
lation is less than the real interest rate (Aaron, 1966).

5Leisure is not considered in the utility function for notational simplicity: all of the following results hold with the con-
ventional time-separable, CRRA utility function:

U(ctt , c
t
t+1, nt , nt+1) =

∑
bi [(c

t
t+i)

a(nt+i)
g]1−d

1− d

and the budget constraint (6) and (7): the agent’s decision on leisure depends not on other (own or government) policy vari-
ables, only on parameters and interest rate.
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(0, s, g) type agent faces the following budget constraints:

ctt + at ≤ w1(s)(1− tt) (6)

ctt+1 ≤ rw1(s)+ at(1+ r) (7)

where at is the savings, τt is the tax rate and ρ is the pension replacement rate.6 The agent’s efficiency is
εs = ε(1) and εu = ε(0).

1.2 Government

The government regulates immigration (as presented in equation (3)) and implements the fiscal con-
stitution: the fiscal constitution includes taxation, pension benefits and sustainability of public debt (if
it exists), and can be presented as:

∑
s,g

rw1(s)mt(1, s, g)+ Bt(1+ r) =
∑
s,g

ttw1(s)mt(0, s, g)+ Bt+1 (8)

and

lim
t�1Bt · (1+ r)−t = 0 (9)

where Bt is the debt at year t (a borrowing from time t− 1 due at time t). Equation (8) is a general
dynamic budget constraint that allows for periodically balanced unfunded PAYG (in case Bt = 0 for
any t) as well as dynamically balanced social security. If the dynamically balanced system is used
(i.e., non-zero public debt is allowed, Bt≠ 0 for some t), then equation (8) needs to be augmented
by the condition presented in (9) for sustainability.

1.3 Equilibrium and welfare measure

The economy starts with an established social security system and no immigration policy. Starting with
the first period immigrants are invited in and the government manages the social security budget (tak-
ing into consideration the new demographic changes).

Definition 1 Given the (world) prices for labour and capital, w and r, the replacement rate for public pen-
sion ρ, the rate of time preference β, skill and fertility rates εs andwg,s, skill distribution γs,g, the initial value
of public debt, B0, and the size of the immigrant population compared to the native population ψ, the equi-
librium in the economy is an allocation {c10; {c

t
t , c

t
t+1, at , mt(i, s, g), tt , Bt}

i=0,1;t=1,2...
s=0,1;g=1,2...}, such that the initial

(time t = 0) retired agents consume their savings and pension benefits, households optimise (5)–(7), the gov-
ernment budget (8) and (9) is balanced and sustainable, and the population evolves according to (1)–(4).

This definition allows infinitely many equilibria depending on the combination of tax rate and size of
the public debt7 in each period. Thus, a further refinement (based on the variability of the tax rate)
shall be used to restrict the equilibria to only two types:

6This specification follows Bismarckian social security system that allows intergenerational redistribution and excludes
intragenerational redistribution. Following Aslanyan (2014) and Sekiguchi and Jinno (2015) we could add Beveridgian system
and combine the two with a Bismarckian factor to mimic the reality closer (though size of the Beveridgian component in
PAYG is usually very small in most of the world). At the same time, it needs to be noted that the intragenerational redis-
tributive character of the Beveridgian system will somewhat change the results of this study, making everything dependent
on the Bismarckian factor and thus more complicated and difficult for interpretation.

7We will assume that the government is not able to carry positive (even constant) debt perpetually over the indefinitely
long time. However, note that should perpetually debt service be possible without ever covering it, the welfare in the country
will be higher and the dynamics different from what follows in the model presented.
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Definition 2 A single-tax (or non-zero debt) equilibrium is an equilibrium (as given in Definition 1)
with a common tax rate set for all cohorts t > 0

tt = �t (10)

while the public debt varies accordingly to satisfy (8) and (9).

Definition 3 A multiple-tax (or zero debt) equilibrium is an equilibrium (as given in Definition 1)
where the tax rate is set so that the contributions are equal to the pension benefits in each period,
and thus the government never borrows or saves, i.e., Bt = 0 for any t.

In equilibrium the agents maximise their lifetime utility given the prices, tax rates and pension replace-
ment. Over the types of equilibria none of the mentioned varies but the tax rate. Thus,8 the product of the
pension replacement rate and the reciprocal of the tax rate shall be considered the measure of welfare:

Wt = r

tt
(11)

Thence, while in the case of the multiple-tax equilibrium the welfare of (each agent in) the different
cohorts will differ, in the case of the single-tax equilibrium one measure WSTE represents all the agents
at once (with the exception of the initial (time t = 0) retired agents whose welfare is unaltered in any
discussed equilibria).

1.4 Assimilation dynamics

In equilibrium the government sets a tax rate, based on the size of the effective labour force (the base
for the contributions and the next period pension claims), to balance the budget (8) and (9). The size
of the effective labour force depends on the absolute size of the population and their average efficiency:

Nt =
∑
s,g

1(s)mt(0, s, g) (12)

At the start of the economy half of the native population is young (age i = 0), and the other half in
senescence (age i = 1). Thus the effective labour force at time t = 0 is

No = L(u1s + (1− u)1u) = LEu (13)

where L is exactly half of the total population in the country, and Eu is the average efficiency of a
native worker. In period t = 1 the government allows migrants to enter. Migrants immediately start
participating in the local labour market and the social security system (by contributions first and
then pension claims one period later). The government chooses the size of the immigrant group (rela-
tive to the local-born population, ψ) and the size of the skilled among migrants, λ, so that the average
efficiency among immigrants is

El = l1s + (1− l)1u (14)

and the working age population at time t = 1 is

N1 = L(Eu + cEl) (15)
8The first-order conditions of the optimisation problem (5)–(7) give implicit functions of consumption in both life-periods

depending inversely on τt: ctt = ctt(tt) and ctt+1 = ctt+1(tt). On the other hand U(ctt , c
t
t+1) is strictly increasing in both argu-

ments and thus is strictly decreasing in τt.
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From the second period onwards, the descendants of the immigrants enter the labour force and the
effective labour force changes depending on their assimilation pattern. Thus the three cases are
discussed.

1.4.1 Full assimilation: uninherited fertility and uninherited skills
In the case of full assimilation, the second period starts with the natives creating young natives equal to
themselves in number and average efficiency, while the immigrants father, with their respective fertility
rates ws = w(s, 1), second generation immigrants that have the skill distribution of the natives. Next, the
government allows a new cohort of young immigrants to enter the country according to (3), so that in
the second period the efficient labour force is

N2 = L(Eu + cEl)(1+ cFl) (16)

where Fl is the average fertility of the immigrants:

Fl = lw1 + (1− l)wo (17)

From the second period onwards, the natives reproduce, the immigrant descendants behave identically
to the natives, and the immigrants enter according to (3), so that the population at time t≥ 2 is

N fa
t = L(Eu + cEl)(1+ cFl)

t−1 (18)

i.e., increasing proportionally with the weighted sum of the local and immigrant fertility rates.

1.4.2 Partial assimilation: inherited fertility and uninherited skills
In the case of partial assimilation, the labour force dynamics are identical to the previous case up to
the second period and can be presented by (13)–(16). However, from the beginning of the third period
(while the natives reproduce, the immigrants father according to their fertility, Fl and the government
allows young immigrants to enter according to policy rule (3)) the second generation immigrants, hav-
ing inherited the fertility level of their ancestors, produce third-generation immigrants with the skill-
dependent fertility rate ws (as the first-generation immigrants do).

The population at time t ≥ 2 is

N pa
t = L(Eu + cEl)

cFl

Fu + cFl − 1
(Fu + cFl)

t−1 + Fu − 1
Fu + cFl − 1

( )
(19)

where

Fu = uw1 + (1− u)wo (20)

is the average fertility level of the immigrant descendants.
Hence, the immigrant generations differ in their average fertility both from the natives (unit fertil-

ity) and the immigrants (on average Fl). Furthermore, when the share of the skilled among the immi-
grant population is higher than the natives, the average fertility rate of the descendants is higher than
that of the immigrants. Similar to the previous case of full assimilation, the labour force growth over
time is driven by the weighted sum of the fertility rates, Fu + cFl; however, the labour force growth
rate reaches that level only infinitely many periods later.

1.4.3 No assimilation: inherited fertility and inherited skills
In the extreme case of immigrant descendants being identical (in labour-market and reproductive
qualities) to their ancestors, i.e., in the case of no assimilation, the size of the population is again
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the same as the previous two cases for the first two periods. However, while in the first period the
labour force is again identical (and is given by (13)–(15)), the immigrant descendants are different
in their skill distribution: The efficient labour force in the second period in case of no assimilation is:

Nna
2 = L(Eu + cElFl + cEl(1+ cFl)) (21)

which further changes both the population and the labour force size:

Nna
t = L Eu + cEl

Ft
l(1+ c)t − 1

Fl(1+ c)− 1

( )
(22)

for t≥ 1. Again the weighted sum of the immigrant dynasty average fertility, Fl(1+ c), is the driving
force for the labour force growth as well as is the limit value that the labour force (and population)
growth rate approaches over time.

2. Welfare analysis

Each case of the equilibria will be discussed separately: single-tax equilibrium with full, partial or no
assimilation, and multiple-tax equilibrium with full, partial or no assimilation.

2.1 Single-tax equilibrium

The measure for welfare under the single-tax equilibrium is obtained from solving (8) and (9) for tax
rate �t and substituting in (11):

WSTE = (1+ r) 1+ No∑1
t=1

Nt

(1+r)t

( )−1

(23)

It is apparent that welfare depends on the relation of the effective population and the real interest rate.
Holding the working assumption that immigration never covers the gap between the internal and
external returns of participating in an unfunded social security system (i.e., the population growth
rate is lower than the real interest rate), it is possible to analyse the welfare measure under different
cases of assimilation.

Lemma 1 In the single-tax equilibrium the welfare measure in the case of full, partial and no assimi-
lation, respectively, reads:

WFA
STE = Eu + Elc

Elc+ Eu(1+ r)−FlEuc
(1+ r) (24)

WPA
STE = Eu + Elc

Elc+ Eu(1+ r)−FlEuc(r/(1+ r −Fu))
(1+ r) (25)

WNA
STE = Elcr

Elc+ Eu(1+ r)−FlEu(1+ c)
+ 1 (26)

Proof. Follows directly from rearranging equations (13), (15), (16), (18), (19), (21), (22), and (23). ▪
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Proposition 1 In the single-tax equilibrium, welfare increases with the size of immigration (independ-
ent of the share of skilled among immigrants).

Proof. The derivatives of (24)–(26) are positive under the working assumption that the population
growth rate is lower than the real interest rate. ▪

Interpretation of Proposition 1 is based on the Breyer (1989) equivalence result. Thus, the single-tax
equilibrium is equal to cancelling the existing pension system and turning the implicit pension debt
(the due benefits) into an explicit public debt, and then distributing the debt equally over the future
cohorts. Thus immigration (even unskilled) can be understood as an increase in the tax base (for
financing a specific sum).

Proposition 2 In the single-tax equilibrium, in the case of full assimilation, welfare decreases with an
increase in the share of skilled among immigrants if

1s − 1u
wu − ws

,
Eu + cEl
r − cFl

(27)

Proof. The derivative of (24) is

∂WFA
STE

∂l
= PFA · ∂El

∂l
r + ∂Fl

∂l
Eu − c

∂El
∂l

Fl − ∂Fl

∂l
El

[ ]( )
(28)

where PFA is a strictly positive function of model parameters, ∂El/∂l = εs− εu > 0 and ∂Fl/∂l = ws

− wu < 0. Hence, (28) is negative if (27) holds. ▪

The proposition claims that under rather permissive assumptions,9 namely, that the difference in effi-
ciency rate is not disproportionately large compared to the difference in fertility rates, unskilled immi-
gration is preferred. The intuition behind condition (27) is that if the losses (size of the pension system
losses (r − cFl) multiplied by the losses in efficiency (εs− εu)) due to unskilled immigration are
smaller than the gains (average efficiency (Eu + cEl) multiplied by the gain in fertility (wu− ws))
due to unskilled immigration, then unskilled immigration is preferred.

Proposition 3 In the single-tax equilibrium welfare decreases with increase in the share of skilled
among immigrants if

9Generally, the difference in efficiency and difference in fertility are rather similar, while (r − cFl) has a small positive
value and Eu . 1 by construction, so the inequality is virtually always satisfied.

For instance, Akin (2012) using German socio-economic panel data calibrated the fertility rates for the two immigrant
skill groups, ws = 0.84 and wu = 1.14 (found in Akin, Table 6). Based on Akin, Table 4, assuming the unskilled as a numéraire,
the efficiency levels can be computed, εs = 1.46 and εu = 1. Similarly, the share of skilled among natives can be computed
from Akin, Table 7, θ = 0.31.

To calculate the size of immigration, the current German annual level of 0.1% of the entire population can be used for a
30-year period. Thus ψ = (1 + 0.002)30− 1 = 0.06. For obtaining the real interest rate, Eurostat data on annual government
bond yields on 10-year maturities over five pre-crisis years (2003–2007) is used to calculate the average 3.848%. As the
model does not account for economic growth, the average growth rate of Germany over the same years, 2.978, is subtracted
and the remaining 0.87% is used as a base for compound interest calculation r = (1 + 0.0087)30 = 0.297. Thus, using these data
inequality (27) can be re-written as

0.46
0.3

,
1.2+ 0.03l
0.23+ 0.02l

As λ∈ (0, 1), the right-hand side of the above inequality falls into the interval (4.92, 5.22). Hence the inequality holds for
any λ.
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(1) in the case of partial assimilation

1s − 1u
wu − ws

,
Eu + cEl

r − cFl + 1−Fu
(29)

(2) in the case of no assimilation

1s − 1u
wu − ws

,
1+ c

1+ r −Fl(1+ c)
(30)

Proof. The derivatives of (25) and (26):

∂WPA
STE

∂l
= PPA · ∂El

∂l
(1+ r − (Fu + cFl))+ ∂Fl

∂l
(Eu + cEl)

[ ]
(31)

∂WNA
STE

∂l
= PNA · ∂El

∂l
(1+ r −Fl(1+ c))+ ∂Fl

∂l
(1+ c)

[ ]
(32)

(where PPA and PNA are positive) are negative if, respectively, (29) and (30) hold. ▪

Again under rather permissive assumptions, unskilled immigration is preferred. The economic intu-
ition is also similar to the previous case.

2.2 Multiple-tax equilibrium

In the multiple-tax equilibrium the welfare measure collapses to simple efficient population change,
and the welfare dynamics are effectively the population dynamics:

Wt = Nt

Nt−1
(33)

Lemma 2 The young of the first period (irrespective of the assimilation scenario) have the welfare:

WFA
1 = WPA

1 = WNA
1 = Eu + Elc

Eu
= 1+ El

Eu
c (34)

Proof. Follows directly from (13), (15) and (33). ▪

Proposition 4 In the multiple-tax equilibrium, the welfare of the first-period young (i.e., the policy-
setting cohort) increases with the share of the skilled among immigrants.

Proof. The derivative of the right-hand side of (34) with respect to the share of skilled among immi-
grants, λ, is (c/Eu)(1s − 1u) . 0. ▪

Palpably, the voting equilibrium without dynastic altruism will result in a selective immigration policy
where only skilled immigrants are allowed in: the welfare of the retired group is unaltered while the
young are strictly better off.
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Lemma 3 If the immigrant descendants fully assimilate, the welfare at period t≥ 2 is:

WFA
t≥2 = 1+ cFl (35)

Proof. Follows directly from (15), (18) and (33). ▪

Proposition 5 If the immigrant descendants fully assimilate, the welfare of t≥ 2 (i.e., everyone, but the
policy-setting cohort) decreases with an increase in the share of the skilled among immigrants.

Proof. The derivative of (35) with respect to the share of skilled among immigrants λ is ψ(ws− wu)
< 0. ▪

Propositions 4 and 5 suggest that there is a strong conflict of interest between the first and subsequent
cohorts of the population: While the first cohort strictly prefers skilled immigrants, all the other
cohorts enjoy higher welfare if the policy does not favour the skilled. The lower the share of skilled
among immigrants the higher the welfare of the later cohorts is. However, it is worth noting that,
if the share of skilled among immigrants is very small, the initial cohort may have lower welfare
than their descendants.

Proposition 6 In the case of full assimilation, if

El , EuFl (36)

then the welfare of the first (policy-setting) cohort is lower than the welfare of all the other cohorts.

Proof. Follows directly from (34) and (35). ▪

That is, if the efficient size of the immigrant population is less than the efficient size of the immigrant
descendant population (average efficiency multiplied by size) then the first cohort is worse off com-
pared to every other cohort. The reverse also holds, i.e., if the share of skilled among immigrants is
high, then the first generation measure of welfare is higher than that of the other cohorts.10

Lemma 4 If the immigrant descendants partially assimilate, the welfare of the agents in the second per-
iod is

WPA
2 = 1+ cFl (37)

then grows over time according to

WPA
t.2 =

Fu − 1+ cFl(Fu + cFl)
t

Fu − 1+ cFl(Fu + cFl)
t−1 (38)

10Inequality (36) can be rewritten in a simpler form to express in terms of the share of skilled among immigrants:

l ,
Euwu − 1u

Eu(wu − ws)+ 1s − 1u

Using the numbers from previous calculations (footnote 9), Eu = 1+ 0.31× 0.46 = 1.1426, the nominator becomes 1.14 ×
1.1426− 1 = 0.3025, the denominator is 0.46 + 1.1426 × 0.3 = 0.8028. Hence, when λ < 0.3025/0.8028 = 0.377 the first (policy-
setting) cohort has lower welfare than all the others. It is worth noting that the calculated value for share of skilled among
immigrants that makes the first cohort better off, λ > 0.377, is well above the calculated share of skilled among natives θ =
0.31.
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and approaches level of

WPA
1 = Fu + cFl (39)

in the limit.

Proof. Equations (37) and (38) follow directly from (15), (19), and (33). The derivative of (38) with
respect to time t:

∂

∂t
WPA

t.2 =
Flc(Fu − 1)(Flc+Fu − 1)(Flc+Fu)

t+1

((Flc+Fu)(Fu − 1)+Flc(Flc+Fu)
t)
2 ln (Flc+Fu) (40)

is positive given that Fu . 1 by construction. Also, it is straightforward to note that

lim
t�1

Fu − 1+ cFl(Fu + cFl)
t

Fu − 1+ cFl(Fu + cFl)
t−1 = Fu + cFl (41)

thus proving the last part of the lemma. ▪

Proposition 7 If the immigrants descendants partially assimilate, the welfare of t≥ 2 (i.e., everyone, but
the policy-setting cohort) decreases with an increase in the share of the skilled among immigrants.

Proof. The derivative of (38) with respect to the share of skilled among immigrants λ is
PPA
t · (ws − wu) , 0 where PPA

t . 0. ▪

As in the case of full assimilation, the results unequivocally indicate the reverse effect of skilled immi-
gration on the welfare of the first (policy-setting) cohort and all the subsequent cohorts: While the
first cohort is better off with skilled immigrants, future cohorts prefer the unskilled. However, as
opposed to the case of full assimilation, in the case of partial assimilation there is a possibility that
the first cohort will have higher welfare than the cohorts immediately following after, but in future
there will be cohorts that will enjoy welfare higher than that of the first generation.

Proposition 8 In the case of partial assimilation

(a) the first cohort has lower welfare compared to all the other cohorts, if

El , EuFl (42)

(b) the first cohort has higher welfare compared to all the other cohorts, if

El . Eu Fl +Fu − 1
c

( )
(43)

(c) the first cohort has higher welfare compared to some immediately following cohorts t [ (2, �t),
but lower than the welfare of the cohorts t . �t, if

EuFl , El , Eu Fl +Fu − 1
c

( )
(44)
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Proof. Appropriate comparison of (34), (37) and (39) with slight reshuffling result in (42)–(44). ▪

Thus, the dynamics in the case of partial assimilation are richer, allowing different welfare ranking, but
again a large share of skilled immigrants allows the first cohort to have the highest welfare (and the
higher the share the higher the welfare is), while a small number of skilled among immigrants gives the
first cohort the lowest welfare.

Lemma 5 If the immigrant descendants do not assimilate, the welfare of cohorts t≥ 2 is

WNA
t≥2 =

(Fl(1+ c)− 1)Eu + (Ft+1
l (1+ c)t+1 − 1)Elc

(Fl(1+ c)− 1)Eu + (Ft
l(1+ c)t − 1)Elc

(45)

that reaches the limit value of WNA
1 = Fl(1+ c), while growing if

Fl(1+ c) . 1+ (El/Eu)c (46)

and decreasing otherwise.

Proof. From (22) and (33) directly follows (45). The limit value of (45) is also easily obtainable. The
derivative of (45) with respect to time is

∂

∂t
WNA

t≥2 =
Fl,cElc(Fl,c + 1)t ln (Fl,c + 1)

(Fl,cEu + ((Fl,c + 1)t − 1)Elc)
2 (Fl,cEu − Elc) (47)

where

Fl,c = Fl(1+ c)− 1 (48)

Expression in (47) is positive if the second multiplier in the product is positive. Equation (46) presents
the required condition. ▪

Proposition 9 In the case of no assimilation, if condition (46) holds, i.e.,

l ,
Euwu − 1u

Eu(wu − ws)+ 1s − 1u
(49)

then the first cohort (i.e., the policy-setting cohort) has the lowest welfare that sequentially increases for
subsequent cohorts.

If condition (46), or (49), holds with the opposite sign, the first cohort has the highest welfare, while
welfare sequentially decreases for the subsequent cohorts.

If the expressions on both sides of (46), or (49), are equal, then the welfare measure for all cohorts t≥
1 are the same.

Proof. The welfare of the second cohort is

WNA
2 = (Fl(1+ c)− 1)Eu + (F3

l(1+ c)3 − 1)Elc

(Fl(1+ c)− 1)Eu + (F2
l(1+ c)2 − 1)Elc

= 1+ F2
l(1+ c)2Elc

Eu + (Fl(1+ c)+ 1)Elc

(50)
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which is more than the welfare of the first cohort (WNA
2 . WNA

1 ) if

1+ F2
l(1+ c)2Elc

Eu + (Fl(1+ c)+ 1)Elc
. 1+ El

Eu
c (51)

The expression simplifies into (46), or further into (49). Under the same condition (46), according to
Lemma 5, the welfare measure for all subsequent cohorts grows. This concludes the proof for the first
part of the proposition. The other two cases are proved similarly. ▪

Again it is clear that the first cohort benefits from a high-skilled-favouring immigration policy, and
that later cohorts would prefer the share of skilled immigrants to be smaller initially. A highly-skilled
immigrant group leaves the first (policy-setting) cohort with high welfare, while the welfare of all sub-
sequent cohorts decreases rapidly. The results are similar to Kudrna et al. (2019) where the current
generations prefer a type of pension policy that is detrimental to the well-being of the future
generations.

Of note is that the model is dynamically inconsistent and any cohort will prefer to increase the
share of skilled among immigrants in their own period, thus increasing its own and decreasing the
subsequent cohorts’ welfare.

3. Conclusion

Many of developed economies are currently redesigning their immigration policies. The destination
countries seem to be inclined to follow the established policies of more experienced host countries,
such as the United Kingdom or Australia, where a so-called point system is employed. The point sys-
tem is a mechanism of screening the skills of immigrants and allowing entry only to the skilled
(vis-à-vis the unskilled).

The current paper studied the effect of the skilled immigration on the welfare of the host country. A
small open economy was considered with overlapping generations of heterogeneous agents. The popu-
lation differs in various characteristics, such as age, skill level, and the generation in the host economy.
The agents were also modelled as different regarding fertility levels. A minimalist approach is taken for
modelling purposes (to eschew possible theoretical uncertainties and biases).

Two types of equilibria are studied: a single-tax equilibrium, which illustrates the average effect of
the policy over the entire future population as well as the case of privatising the unfunded social secur-
ity system at the expense of public debt to be paid by current and future populations alike; and a
multiple-tax equilibrium, in which each cohort of the population faces a different tax that balances
the government budget and results in different welfare levels. For each equilibrium three different
cases are discussed depending on the assimilation of the descendants of the immigrant population:
among the infinitely many possibilities of assimilation, two extremes are studied (full assimilation
and no assimilation) and an illustrative intermediate case of partial assimilation, when over genera-
tions the immigrant descendants inherit the fertility level of their ancestors but adopt the skill level
of the native population. All other cases are assumed to be between the extremes.

The results show that a skill-favouring immigration policy most often decreases welfare in an econ-
omy in the single-tax equilibrium. That is, the overall effect of the point-system immigration is nega-
tive for the host economy under the condition that the efficiency gain is not disproportionately large
compared to the fertility losses when choosing skilled immigrants. Once the model is calibrated to fit
an actual economy, the required condition is satisfied for any skill level.

Moreover, in the multiple-tax equilibrium it is apparent that the first cohort, i.e., the policy
designers, benefit from a policy of skilled immigration, while all the others are worse off when com-
pared to an immigration policy that allows more unskilled immigrants into the economy. Hence in a
hypothetical political equilibrium, where only the (non-altruistic) first cohort votes, a skill-favouring

314 Gurgen Aslanyan and Oleg Mariev

https://doi.org/10.1017/S147474722000013X  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S147474722000013X


immigration policy will be chosen, thus decreasing the welfare of the future cohorts. An intergenera-
tional conflict is present.

The results thus suggest that the decision-making policy-setting initial generation has an incentive
to choose an average-welfare-depriving policy of favouring the skilled. However, the model does not
suggest any optimal policy to follow: decreasing the share of skilled immigrants increases the welfare of
the average agent, yet decreases the welfare of the decision makers up to the point that the policy-
setting first cohort may have the lowest welfare of all. Moreover, each subsequent cohort has an incen-
tive to increase the share of skilled immigrants in their own period (if policy alterations were allowed).
Hence, while point-system skill-favouring immigration policies are welfare depriving for the overall
economy, unskilled immigration is a dynamically inconsistent policy.
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