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Abstract
Pension reforms, which imply a reduction in the generosity of pension benefits, are becoming
increasingly widespread in response to the demographic transition. The scale, the timing, and the pace
of these reforms vary across countries. Depending on the impact of pension reforms and of other
factors, international migration may lead to either an improvement in or a deterioration of the lifelong welfare of migrants relative to that of their counterparts who have not migrated. In this
theoretical article, we analyse individual migration decisions. We extended the model proposed by
Burda (1995) by adding a component linked to the expected old-age pension benefits in two cases:
when the pension system rules are known, and when there is a risk that the pension systems in the
home country and a potential destination country will be reformed. The results indicate that when
individuals fail to take future pension wealth into account, they can make sub-optimal migration
decisions. Institutional uncertainty may lead to reduced international mobility between developed
countries, or to changes in the main destination countries.
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I.

Introduction

Public pension systems and public finance in general have been suffering from the consequences of
the demographic transition; namely, from the disappearance of the demographic dividend, whereby
the presence of a large younger generation in the labour market enabled countries to provide relatively
generous pensions to older generations. The easily available and cheap method of rolling public debt
is no longer effective. 1 In response to this shift, countries are looking for ways to reduce public
expenditures that generally include reforming the pension system, either currently or in the future. In
the latter type of a pension reform, the generosity of future pension benefits is reduced, and/or
claiming benefits or various other publicly financed transfers is made more difficult for future retirees.
Can we predict in which countries such reforms will be more extreme and/or will be implemented
more quickly, and in which countries these changes will be introduced more gradually? If it is difficult
for experts to make such predictions, it is hardly possible for ordinary people to do so. The only
certainty is that pension systems will become less generous through reductions in benefit levels,
increases in contribution rates, increases in the retirement age, or a combination of all these measures.
However, the pace at which the pension reform process occurs is likely to vary greatly across countries.
Some individuals migrate internationally. According to the literature on migration, the decision about
whether and where to migrate depends on a number of factors. One of the most important factors is
differences in the standard of living between countries. For economic migrants, these differences can
be measured by the gap between the available wage at home and abroad. Migrants are usually also
aware of the availability and the generosity of public transfers in the receiving country. Of these
transfers, old-age pension transfers are the largest. But for migrants, who tend to be young, the issue
of pension benefit levels is usually to remote to factor into their migration decision. Thus, migrants are
more likely to think about access to short-term income from unemployment or social assistance
schemes than about income in retirement. However, when income allocation over the life course is
considered, old-age pensions are quite significant.
Under most legal frameworks, benefits from voluntary additional pension schemes are transferable
across borders. In most cases, however, the benefits from such additional schemes are small compared
to the benefits from basic schemes, which are usually harmonised ex-post according to either
binational or multinational agreements. This ex-post harmonisation does not reduce the ex-ante
uncertainty that matters for migration decisions.
Our aim is to analyse migration decisions made in a hypothetical institutional environment that
undergoes (also hypothetical) changes. The hypothetical cases are based on assumptions that reflect
the general pension landscape, and the dominant forecasts of how this landscape will change in the
pension literature.
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We focus on permanent migrants who (if they move) plan to work legally and retire in the destination
country. Temporary or return migrants, as well as migrants who engage in unregistered work, are thus
beyond the scope of our paper. For temporary migrants who work legally, bilateral agreements or the
harmonisation of European pension entitlements matter more than the pension system in the
destination country. Migrants who work temporarily in the shadow economy only benefit from the
difference in the available wages between their home country and their destination country.
Our main hypothesis is that a decision to migrate that does not take into consideration pension
entitlements might not be optimal from the point of view of individual lifetime discounted incomes.
The other side of that hypothesis is that growing awareness of lifetime income sensitivity to migration
decisions may change actual migration patterns. Our assumption is that people are increasingly aware
of the need for pension reforms that will lead to reductions in the generosity of pension benefits.
Large migration flows could change the sustainability of pension systems in both sending and receiving
countries. We do not analyse that effect, since it can hardly be perceived ex-ante when migration
decisions are taken. Moreover, flows of permanent labour migrants between countries will not
significantly influence the probability of a pension system reform, as they are too small to have a lasting
impact on the demographic structure of the population (see Bijak et al 2013). We therefore analyse
the impact of expectations regarding pension system reforms on migration, but not the impact of
migration flows on pension systems.

II.

Pension drivers behind migration decisions

In most countries, pension reforms are being discussed or have already been implemented. Thus,
public awareness of the inevitability of diminishing pension generosity has grown. In light of these
reforms, people expect to retire later, to have smaller benefits in the future, or to need more
supplementary savings for the old age. However, all of the existing empirical analyses on this topic
have focused on expectations or observed changes in the behaviour of people who were already living
in a country that had introduced pension reforms; see: Okumura and Usui (2014) for Japan, Boeri and
Brugiavini (2008) for Italy, or Dominitz and Manski (2006) for the United States. To our knowledge, our
paper is the first attempt to include pension wealth and pension expectations in the analysis of
migration.
Given this context, the following question arises: Will international migration lead to better, similar, or
worse pension prospects for individuals? For instance, migration from a country where levels of
pension generosity are decreasing quickly or steeply to a country where the reform process is occurring
more gradually may lead to an increase in the lifetime income of an individual (assuming his/her wages
remain the same), and vice versa. Thus, the pace and the extent of pension reforms in both countries
will affect the outcome of migration, defined as the discounted lifetime income after migration.
However, such theoretical and practical considerations may not enter into the individual’s decision
about whether to migrate.
Ambiguous expectations related to pension reforms cannot be analysed on the basis of data. In the
second half of the 20st century – again, thanks to the demographic dividend – pension systems were
very stable and predictable public institutions, and thus became a “natural” element of the
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institutional structure of European countries. The availability and generosity of other benefits may
have fluctuated, but pensions were never threatened. In order to protect migrants, countries
concluded bilateral or multilateral agreements on procedures for the establishment, the payment, and
the financing of pension benefits for people who had worked in more than one country.2 Because they
felt protected by these agreements, most people did not take into account how their decision to
migrate would affect their pension benefits. However, these social security and pension institutions
are no longer stable. Moreover, the agreements to protect migrants are retroactive. This means they
are activated ex-post, after a person finishes his/her working career. When these institutions were
stable, this system was sufficient.
Today, however, these existing regulations seem insufficient. Potential migrants are becoming
increasingly aware of the effects of pension reforms and other measures aimed at reducing
expenditures in response to changing demographic structures. Thus, potential migrants are
increasingly seeking ex-ante information on the coming changes. If individuals are unable to get such
information, they may reconsider their migration plans because of risk aversion. Moreover, countries
may apply (openly or surreptitiously) policies or regulations that are less beneficial for immigrants than
for locals. For example, a country’s pension system may provide more generous benefits to workers
who contributed to the social security insurance for longer periods of time. Even if such policies have
not yet been implemented, potential migrants may be worried about future pension system changes.
There are two broad strands of migration literature. The first strand focuses on macroeconomic
theoretical models and empirical approaches, while the second one focuses on the microeconomic
analysis of migration decisions. Pension systems are not analysed separately as a factor that influences
migration flows, as they are usually included in the destination country welfare system. At the macro
level, researchers have analysed the fiscal effects or the net effects (the net present value of taxes and
contributions paid by the migrant minus the welfare benefits received by migrant households). Over
the last decade, the fiscal impact of immigration has become an increasingly important topic in policy
debates (OECD 2013). Recent examples of research on this issue include a study by Chojnicki and Ragot
(2016) that focused on the impact of migration policy on the tax burden associated with the ageing
population in France, and a study by Kaczmarczyk (2015) that described the effects of Ukrainian
migration on Poland.
Microeconomic analyses have attempted to identify the drivers of the decision to migrate. Whether
an individual decides to migrate depends on a number of factors. Starting in the 1960s, the theoretical
literature focused on the theory of human capital investment. Most of this literature explained
movements based on Hicks' (1932) idea that the main cause of migration is the difference between
the wage levels in the home country and in a destination country. The upfront costs of migration were
considered an investment that should be followed by a payoff in the future; i.e., higher wages. If wages
measure returns to individual human capital, migration increases these returns (Borjas 1987, 1991). In
the last decades of 20th century, researchers suggested that differences in welfare state arrangements
across countries may also influence the decision about where to migrate. These studies investigated
whether or what type of migrants (or asylum seekers) move to countries with more generous welfare
systems. They found that migration decisions are mainly influenced by the availability of short-term
unemployment and family benefits (see Borjas 1999, McKinnish 2007, De Giorgi and Pellizzari 2009,
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Kurekova 2013, Greve 2014, Josifidis et al. 2014). Some researchers, such as Razin and Wahba (2015),
suggested that social security benefits could be more important to lower educated migrants, as they
provide insurance against higher labour market risk. Generally, the welfare magnet hypothesis in the
migration literature argues that the generosity of welfare systems may influence both the quantity and
the skill composition of migration flows (Borjas 1999, Razin and Wahba 2015). However, in these
studies, welfare systems were analysed as a whole, and pension systems were not treated separately3.
There is no existing literature on the role of pension system benefits in the decision to migrate, even
though decisions about when and where to migrate influence not only a worker’s wages, but also
his/her income after retirement. The debate on social security in times of demographic change made
has led many developed countries to reform their pension systems (see e.g.: OECD 2015). Some
countries have introduced reforms that are more "actuarially fair", with a stronger link between
pension benefits and individual contributions. In other countries, there is a broad spectrum of
redistribution approaches, in which, for example, the replacement rates depend not only on individual
contributions, but on other factors as well. The important aim of every pension system is to ensure its
fiscal sustainability while providing adequate retirement income to protect older people against
poverty.
In many countries, the reform process is ongoing, and insured individuals can be entitled to different
pension benefit levels depending on their tenure and the time at which they entered the system.
Reforms may affect the relationship between lifetime pension benefits and lifetime contributions (see,
e.g., Fredriksen and Stølen 2015 for Norway), or they may change the relative pension wealth available
to different generations (Miles and Iben 2000).
Our model contributes to the existing knowledge on microeconomic determinants of migration. We
do not differentiate between highly skilled and low skilled migrants, and instead focus on all legal
permanent labour migrants. We assume that refugees have other reasons for migrating, and that
temporary migrants do not think about the pension benefits in a receiving country.

III.

Theoretical model

We attempt to extend the model as presented in Burda (1995). The basis for his approach was the
assumption that observed migration is sluggish due to uncertainty about the future development of
wage differences between the home and the destination country, or about labour market conditions
in general. Burda modelled procrastination using the value of the option to wait for information.
In Burda’s basic model, a person can migrate in the first period, or postpone the decision until the next
period. The migration costs are fixed and irreversible. As the benefits of migration are uncertain,
waiting can allow for some new pieces of information to become available. For the simple two-period
analysis, an individual migrates in the first period when:
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𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵
)
1+𝑟

−𝐹 + 𝑊1 + (

>

(𝑊2𝐺 −𝐹)𝑝𝐺
1+𝑟

[1]

where:
F – the upfront migration costs;
r - the discount rate between periods 1 and 2;
𝑊1 - the difference in income in period 1 between the home country and the destination country - for
simplicity, measured as the difference in wages;
𝑊2𝐺 - the difference in wages in period 2 in a "good" scenario (favourable for migrants);
𝑊2𝐵 - the difference in wages in period 2 in a "bad" scenario (unfavourable for migrants);
𝑝𝐺 - the probability of the good scenario;
𝑝𝐵 - the probability of the bad scenario;
and 𝑝𝐺 + 𝑝𝐵 = 1.
In the opposite situation; i.e., when

𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵
)
1+𝑟

−𝐹 + 𝑤1 + (

<

(𝑊2𝐺 −𝐹)𝑝𝐺
1+𝑟

[2]

a person should postpone the decision about whether to migrate to period 2.
The left-hand side of the inequalities above is NPV1 - the net present value of expected income flows
when migration takes place in period 1; and the right-hand side is NPV2 – the net present value of the
expected income flows when migration takes place in period 2.
Burda defined the function 𝑉 𝑊 that could be called the option value of waiting. It is defined as "the
excess of the value of the waiting strategy over the classical expected net present discounted value
when migration is undertaken immediately"4. Generally, migration occurs when this value equals zero;
when it is larger than zero, the optimal strategy is to wait and decide whether to migrate in period 2.

𝑉 𝑊 (𝑤1 ) ≡

𝐹(𝑟+𝑝𝐵 )
1+𝑟

− 𝑤1 −

𝑝𝐵 𝑊2𝐵
1+𝑟

>0

[3]

The value of this migration option is decreasing in the current wage gap and in the bad scenario wage
gap in the second period, and is increasing in the fixed migration costs and the probability of the bad
state. It is independent of the wage difference in the good scenario. The discount rate has an
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ambiguous effect on 𝑉 𝑊 . The option value increases in r when (1- pB)F >-pBWB2 and decreases in r
when (1- pB)F <-pBWB2.
In our model, the gain or the loss from the decision to migrate stems not only from the wage
differential, but also from the old-age benefit differential. Instead of two periods, we have three
periods. The second and third periods correspond to the first and second periods of the models in
Burda (1995), respectively. If the decision to migrate is postponed to the second period, then in the
initial period, the person is working and accumulating pension rights in a sending country. Thus, a
decision to migrate can be taken at the beginning of the first or of the second period. In our model,
the risk is associated not only with the wage dynamics, but also with the pace of pension reforms in
both countries. In the last period, a migrant’s pension benefit entitlement depends on the pension
rights he/she accrued in both the sending and the receiving countries.

III.1. Migration with no uncertainty about future pension system rules
First, let us consider the situation in which the rules of the pension system in both the sending and the
receiving countries are known and constant. In this case, pension wealth depends on the linkage
between wage levels, contributions paid, and pension benefits. Table 1. shows how pension
entitlements should be incorporated into migration decisions.

Table 1. Returns to migration including pension entitlements without pension system reform

Migrate
in p.1
Wait
until p.2
Stay

Period 1
Work abroad
−𝐹 + 𝑊1
Home country
work
Home country
work

Period 2
Work abroad
𝑝𝐺 𝑊2𝐺 + 𝑝𝐵 𝑊2𝐵
Work abroad
𝑝𝐺 (−𝐹 + 𝑊2𝐺 )
Home country work

Period 3
Retirement
𝐵3 (𝑊1 , 𝑝𝐺 𝑊2𝐺 + 𝑝𝐵 𝑊2𝐵 )
Retirement
𝑝𝐺 𝐵3 (𝑊2𝐺 ) + 𝐵𝐻
Home country retirement

We introduced 𝐵3 (. ) – the difference in pension benefits depending on the wage levels and the
pension system rules in the destination country and in the home country. Here, we should account for
𝐵𝐻 ; i.e., the pension rights an individual accrued in his/her home country before migration if he/she
worked there in period 1. The other variables are the same as in the Burda approach.
When a person migrates in the first period, NPV equals:

𝑁𝑃𝑉1 = −𝐹 + 𝑊1 +

𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵
1+𝑟

+

𝐵3 (𝑊1 ,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )

When migration occurs in the second period, NPV equals:
7

(1+𝑟)2

[4]

𝑁𝑃𝑉2 =

𝑝𝐺 𝐵3 (𝑊2𝐺 )+𝐵𝐻
𝑝𝐺 (−𝐹+𝑊2𝐺 )
+
1+𝑟
(1+𝑟)2

[5]

As in the case without pension benefits, an individual should migrate in the first period when 𝑁𝑃𝑉1 >
𝑁𝑃𝑉2 , and should wait until the second period when 𝑁𝑃𝑉1 < 𝑁𝑃𝑉2 .
The option value of waiting 𝑉 𝑊,𝐵 should now be 𝑉 𝑊 (𝑤1 ) (formula [3]) increased by a change in the
discounted pension wealth when a person migrates in the second period rather than in the first period;
i.e.:

𝑝𝐺 𝐵3 (𝑊2𝐺 )+𝐵𝐻
(1+𝑟)2

-

𝐵3 (𝑊1 ,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )
(1+𝑟)2

[6]

It is now the value of waiting for information on both wage development and the implemented pension
system reforms. If the pension strongly depends on individual wages, waiting until the second period
allows the migrant to gain more knowledge about his/her lifetime income (including his/her old-age
pension benefits).
Migrants can return to their home country before retirement. They retire according to the regulations
of their home country. Their pension rights have local and foreign components. We do not cover return
migrants in our model, as we assume that the additional risk stemming from the two factors is much
smaller for temporary migrants than it is for permanent migrants. We also do not cover migrants who
return to their home country after retiring in their receiving country, since as retirees from a foreign
system, they remain subject to the regulations of that system even if they are living abroad. In our
analysis, we treat such individuals as permanent migrants.
A person who migrates in the first period is treated as a local, while a person who migrates later has
the status of a migrant. These two types of migrants may be affected differently by a reduction in
future old-age benefits. This differentiation extends the model. Waiting has an additional value.
Beyond including the conventional risk of waiting, we include the risk that the replacement rate
reduction in the destination country will be larger than it is in the source country (or vice versa). The
second risk is the possibility that migrants will be penalised vis-à-vis locals. In the source country, the
individual who migrated is by definition a local; while in the destination country, he is considered a
local if he migrated early, and he is considered a migrant if he migrated late.
This expression should be negative in countries where individuals who contribute for a shorter period
of time but with higher wages just before retirement could expect a higher ratio of lifetime pension
benefits to lifetime contributions. That is the case in some older types of public defined benefit pension
systems in developed countries.
To sum up, this simple example shows that expected pension wealth can have an impact on the optimal
timing of retirement.
8

III.2. Migration with the uncertain pension reform
As we discussed above, many countries are considering or introducing changes to pension systems. As
if is usually difficult to reach a broad consensus on the details of pension reforms (Holzmann et al.
2003, Góra 2013), we assumed that there is some degree of uncertainty about future levels of pension
wealth and the timing of the implementation of reforms. We assume that if reforms in one or both
countries are implemented in period 2, they will influence the expected pension wealth of a migrant;
but that if reforms are implemented in period 3 or later, only subsequent generations will be affected.
Waiting until the second period to decide whether to migrate can allow the individual obtain more
information not only about wage differentials, but also about the potential impact of pension system
reforms.
Table 2 shows returns to migration when the direction or scope of the pension reform is uncertain.

Table 2. Returns to migration including pension entitlements with the pension system reform

Migrate
in p.1
Wait
until p.2
Stay

Period 1
Work abroad

Period 2
Work abroad

−𝐹 + 𝑊1

𝑝𝐺 𝑊2𝐺 + 𝑝𝐵 𝑊2𝐵

Home country
work
Home country
work

Work abroad
𝑝𝐺 (−𝐹 + 𝑊2𝐺 )
Home country
work

Period 3
Retirement
𝐺
𝐺
𝐺 𝐺
𝑞 𝐵3 (𝑊1 , 𝑝 𝑊2 + 𝑝𝐵 𝑊2𝐵 )
+ 𝑞 𝐵 𝐵3 𝐵 (𝑊1 , 𝑝𝐺 𝑊2𝐺 + 𝑝𝐵 𝑊2𝐵 )
Retirement
𝐺 𝐺
𝑞 𝑝 𝐵3 𝐺 (𝑊2𝐺 ) + 𝐵𝐻
Home country retirement

Here, 𝐵3 𝐺 (. ) denotes the pension benefit depending on the wages and the pension system rules if the
reform is favourable for future employees (a higher ratio of lifetime pensions to lifetime contributions),
𝐵3 𝐵 (. ) – the pension benefit if the pension reforms in the destination country are less favourable for
future employees than in the home country (a lower ratio of lifetime pensions to lifetime
contributions),
and 𝐵3 𝐺 (. ) > 𝐵3 𝐵 (. ).
𝑞 𝐺 - the probability of the favourable pension reform scenario in the destination country,
𝑞 𝐵 - the probability of the unfavourable pension reform scenario in the destination country,
and 𝑞 𝐺 + 𝑞 𝐵 = 1.5
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Reforms in the home country and in the foreign country are implemented in period 2. Thus, in period
1, a potential migrant knows (or expects) changes with a certain probability; and in period 3, the
pension rules for period 3 are known. Now, NPV when a person migrates in the first period equals:

𝑁𝑃𝑉1 = −𝐹 + 𝑊1 +

𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵
1+𝑟

+

𝑞𝐺 𝐵3 𝐺 (𝑊1 ,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )+𝑞𝐵 𝐵3 𝐵 (𝑊1,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )
(1+𝑟)2

[7]

NPV when the migration occurs in the second period after favourable outcomes in both the wage
(labour market) and the pension system situations equals:

𝑁𝑃𝑉2 =

𝑞𝐺 𝑝𝐺 𝐵3𝐺 (𝑊2𝐺 )+𝐵𝐻
𝑝𝐺 (−𝐹+𝑊2𝐺 )
+
1+𝑟
(1+𝑟)2

[8]

When NPV1 < NPV2 (the option value of waiting is positive), it is better to postpone migration.
When we set 𝑊2𝑒 = 𝑝𝐺 𝑊2𝐺 + 𝑝𝐵 𝑊2𝐵 , then the option value of waiting for additional information
available in period 2 is:
𝑉 𝑊,𝐵 = NPV2 – NPV1
= 𝑉 𝑊 (𝑤1 ) +

𝑞𝐺 𝑝𝐺 𝐵3𝐺 (𝑊2𝐺 )
𝐵𝐻
+ (1+𝑟)
2
(1+𝑟)2

−

𝑞𝐺 𝐵3 𝐺 (𝑊1 ,𝑊2𝑒 )
𝑞𝐵 𝐵3 𝐵 (𝑊1 ,𝑊2𝑒 )
−
=
(1+𝑟)2
(1+𝑟)2

= 𝑉 𝑊 (𝑤1 ) +

𝑞𝐺 𝑝𝐺 𝐵3𝐺 (𝑊2𝐺 )
𝐵𝐻
+ (1+𝑟)
2
(1+𝑟)2

−

(1−𝑞𝐵 )𝐵3 𝐺 (𝑊1 ,𝑊2𝑒 )
𝑞𝐵 𝐵3 (𝑊1 ,𝑊2𝑒 )
−
(1+𝑟)2
(1+𝑟)2

= 𝑉 𝑊 (𝑤1 ) +

𝐵

𝑞𝐺 𝑝𝐺 𝐵3𝐺 (𝑊2𝐺 )
𝑞 𝐵 [(𝐵3 𝐺 (𝑊1 ,𝑊2𝑒 )−𝐵3 𝐵 (𝑊1 ,𝑊2𝑒 )]
𝐵𝐻
+
+ (1+𝑟)
2
(1+𝑟)2
(1+𝑟)2

−

=

𝐵3 𝐺 (𝑊1 ,𝑊2𝑒 )
(1+𝑟)2

[9]

The important parts of our model are the probabilities of wage developments in the labour markets of
both the sending country and the receiving country, and the probabilities of favourable and
unfavourable reforms in both countries. Waiting until the second period decreases the risk of exposure
to low wage differentials and unfavourable pension reforms (from an individual point of view), but
increases the risk of exposure to a penalty for migrants vis-à-vis locals, whereby workers with shorter
tenures in the destination country pension system are disadvantaged relative to workers with longer
tenures.
The greater the difference 𝐵3 𝐺 (𝑊1 , 𝑊2𝑒 ) − 𝐵3 𝐵 (𝑊1 , 𝑊2𝑒 ) is between “favourable” and “unfavourable”
pension reform outcomes, the higher the option value of waiting. Larger pension entitlements for even
short contributory periods in the home country also increase the value of waiting. Relatively high 𝐵3 𝐺
decreases the value of waiting, but it also depends on the probability of “bad” or “good” wage
development.
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In period 2, the person will decide to migrate if the situation is “good-good”, but may be uncertain
about the optimal decision if the situation is mixed (“bad wage-good pension” or “good wage-bad
pension”). In both cases, NPV2 is lower than in the “good-good” case and is equal to:
𝑁𝑃𝑉2 =

𝑞𝐺 𝑝𝐵 𝐵3𝐺 (𝑊2𝐵 )+𝐵𝐻
𝑝𝐵 (−𝐹+𝑊2𝐵 )
+
1+𝑟
(1+𝑟)2

[10]

in the “bad-good” case, or
𝑁𝑃𝑉2 =

𝑞𝐵 𝑝𝐺 𝐵3𝐵 (𝑊2𝐺 )+𝐵𝐻
𝑝𝐺 (−𝐹+𝑊2𝐺 )
+
1+𝑟
(1+𝑟)2

[11]

in the “good-bad” case.
Contrary to the basic Burda model, a person may migrate in the second period even if the wage
development scenario is unfavourable if the pension system changes provide for higher expected
benefit levels at retirement in the destination country, thereby offsetting the lower wages.
IV.

Going beyond the basic model

To the best of our knowledge, there are no data on the pension reform expectations of potential
migrants over a horizon of decades. As it is impossible to test the model on real data, we have
generated and discussed a number of hypothetical situations. Even if these expectations have little or
no effect on current migration decisions, this may change as the pressure on pension systems becomes
more acute. Our model is an attempt to create a conceptual framework for thinking about
developments that will likely intensify as awareness grows of the impact of inevitable pension reforms
on the generosity of retirement benefits. Thus, workers may be expected to become increasingly
aware of how pension system changes will affect their lifelong wealth.
IV.1. Relative level of wages
In line with Burda, our model starts with the standard assumption that migration only occurs when the
expected wages in the destination country are higher than the wages in the home country. Thus, when
the wages are the same or higher in the country of origin, people will decide not to migrate. The
decision to stay is even more likely if people take migration costs into account.
Including pension benefits can change the optimal decision when the current or the expected pension
formula gives more generous pension benefits for the same contributions.

IV.2. Relative level of pension benefits
Two cases are possible: a person is considering migrating from the country with the less generous
pension system to the country with the more generous system, or vice versa. When the generosity of
the pension system is the same in both countries, our model reduces to Burda (1995). Old-age pensions
are neutral for migration decisions.
In the more interesting case, the generosity of the pension system does not increase linearly with the
contributory period, but individuals with a short working career in the destination country receive less
than those who decided to migrate in the first period. Such a situation increases NPV1 ceteris paribus.
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IV.3. Vesting period
Whether migrants receive pension benefits after a short vesting period in the sending country also
matters. A positive change in pension wealth is more probable if a long minimum contributory period
is a prerequisite for receiving pension benefits from the home country. In such a case, migrating in the
first period becomes more attractive. A similar situation occurs if the receiving country’s pension
system rewards long contributory periods. There are three possible cases: no vesting period in the
destination country, a short vesting period in the destination country (a migrant is entitled to full
pension benefits after working for just one period in the new country), a long vesting period (a migrant
is entitled to full pension benefits only after working for two periods in the new country).
The no vesting period case concerns countries that offer a basic, usually a flat-rate pension benefit to
every person at retirement age. Such a case simplifies the initial analysis of a payoff from migration. In
our notation, a change in the discounted pension wealth when a person migrates in the second period
relative to when a person migrates in the first period (equation [6]) equals zero.
The second case with the short vesting period is the one presented in the models above.
The last case means that equation [8] reduces to:

𝑁𝑃𝑉2 =

𝑝𝐺 (−𝐹+𝑊2𝐺 )
𝐵𝐻
+ (1+𝑟)
2
1+𝑟

[9]

… decreasing the option value of waiting until period 2.
A long vesting period can be a way to treat natives and migrants differently in the pension system, just
as regulations that have been discussed or adopted in existing welfare schemes aim to limit access to
short-term social benefits, and especially social assistance (see, e.g., Fernandes 2016).

IV.4. Risk of a pension system reform
In our model, the implementation of pension reforms in the sending country as well as in the
destination country will happen in the second period. The reforms will not be coordinated, so they will
generate different outcomes for workers. The reforms will inevitably lead to a reduction in the
generosity of the systems. With probability 𝑞 𝐺 , the changes will be favourable for the migrant, and
with probability 𝑞 𝐵 , the changes will be unfavourable for the migrant. Favourable changes mean that
for the same value of contributions paid, a person receives higher pension benefits in period 3 than
he/she would if he/she had not migrated. 6 In our model, we can analyse two types of problems,
namely: (1) how pension reforms will affect workers’ lifetime income assuming they actually migrate;

6

We analyse the pension reforms in the destination country, but the results for the unfavourable reform or the
favourable reform will be the same in the sending country.
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and (2) how pension reform expectations affect migration decisions. Let us first assume that the
workers in question know the values of those probabilities. In this case, higher 𝑞 𝐺 influences
discounted pension wealth in an ambiguous way – i.e., depending on whether pensions are closely
linked to wages.

𝑞𝐺 𝑝𝐺 𝐵3 𝐺 (𝑊2𝐺 )+𝐵𝐻
(1+𝑟)2

-

𝑞𝐺 𝐵3 𝐺 (𝑊1 ,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )+𝑞𝐵 𝐵3 𝐵 (𝑊1 ,𝑝𝐺 𝑊2𝐺 +𝑝𝐵 𝑊2𝐵 )
(1+𝑟)2

[10]

Pension reforms may positively or negatively affect a migrant’s lifetime income depending on the
timing and the scale of the reforms in the sending country and in the destination country. The actual
outcome will depend on the comparison of pension reform developments. Ex-ante workers can only
approximate the probabilities of elements of such developments, as these are subjective probabilities
based on their expectations.

IV.5. Perceived risk of a pension system reform
Workers are generally not aware of possible positive or negative pension outcomes of their potential
migration; or if they take such outcomes into account, future pension income is likely only one of a
range of factors they are considering. We assume that this awareness will increase, and could start to
affect migration decisions. Whether pension benefit levels represent a stronger or a weaker motivation
to migrate will depend on subjective perceptions of pension reform risk. However, the growing
awareness of the possible impact of pension reforms may also weaken the motivation to migrate
because of human risk aversion. The unpredictable old-age pension system reforms will simply frighten
workers, who will prefer to stay rather than to migrate.

V.

Concluding remarks

In this paper, we pointed out that uncertainty about the future outcomes of participation in
basic/public pension systems will increasingly affect migration decisions. While people are becoming
more aware of the inevitability of pension reforms, the exact timing and the scale of future pension
reforms are uncertain. Pension benefits should be taken into account in addition to other migration
drivers when analysing changes in returns to human capital after migration. This analysis expands the
literature on how welfare systems affect mobility patterns, which has up to now focused mainly on
short-term welfare benefits.
According to microeconomic analyses of individual decisions about whether and where to migrate, the
key driver of migration is the difference in wages. The literature has also suggested that the availability
of generous short-term social benefits could motivate migration decisions. In this paper, we have
attempted to extend the list of factors that could influence migration decisions by adding expected
differences in the generosity of old-age pension benefits, and by showing that ongoing pension reforms
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introduce uncertainty about the level of pension benefits that will be available to workers after
migration. Smaller or larger pension reforms will probably moderate rather than encourage migration.
Our main conclusions are:
-

Today, when most countries have completed or are in the last stage of the demographic
transition, people may make sub-optimal migration decisions if they do not take into
consideration future wealth from pension benefits.

-

Even if potential migrants know the current rules of the pension systems in both the sending
and the receiving countries, they face uncertainty because of the risk of future pension system
reforms. They may experience a reform-driven decrease in welfare stemming from the scope
and the timing of the reforms in the receiving country vis-à-vis the scope and the timing of the
reforms in the sending country.

-

Including expected pension benefits in the analysis of migration drivers may change the
optimal timing of migration.

-

The more risk averse potential migrants are, the less motivated they will be to migrate when
they are aware of the inevitability of pension reforms.

These are forward-looking conclusions based on a theoretical model that includes new factors
reflecting developments that have just started to affect migration decisions.
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