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1 Introduction
Within the next three decades, most OECD countries are expected to experience pronounced
population aging. Permanently low birth rates and risng life expectancy will lead to a marked
increase in the population share of the ederly, generating strong pressure on public budgets.
The rigng rdio of pensioners to workers in paticular threatens the viability of pay-as-you-go
financed socid insurance systems. Immigration is frequently proposed as a messure to
mitigate these negative impacts of population aging snce an inflow of young working-age
immigants may rguvenate the resdent population. Hence, not only traditiond immigration
countries like the US, Audtrdia or Canada debate the demographic and economic impact of
immigration, but dso western European countries, which generdly do not view themsdves as
immigration countries

The extent to which migration inflows dleviae the fiscd burden induced by an aging
society depends on immigrants  remaining lifetime net payments to the public sector after
taking resdency. Severa attempts have been made to edimate the fisca contribution of the
resident population of foreign origin! However, none of these cross-sectiona studies captures
the long-run fisca effects of prospective immigration. Felderer (1994) and Bérsch-Supan
(1994) examine the impact of immigration on the long-run deveopment of German socid
insurance finances, but limit ther andyss to the demographic aspects of immigration, rather
than tresting immigrants as a fiscaly disinct subgroup of the population. Moreover, by
focusng on pay-as-you-go socid insurance programs, these sudies fail to incorporate the

overdl public revenue and expenditure effects of immigraion. Estimeting the lifetime net

1 Pioneering attempts were undertaken by Simon (1984) and Blau (1984) for the United States. A more recent

paper is Borjas and Trejo (1991). Among others, Ripahn (1998), Steinmann and Ulrich (1994), and Simon
(1994) have studied the position of foreigners in the German welfare system.



fiscd contribution of migrants ariving in Sweden within the context of a gdylized life-cycle
gpproach, Storedetten (1999) has shown that immigration could improve fiscd sustainability.

In this paper, we use the device of generationa accounting developed by Auerbach,
Gokhde and Koatlikoff (1991, 1992) to investigate the impacts of immigration on the long-
teem sudanability of public sector finances in Germany. We explicitly incorporae
immigrants into the conventional generational accounting method, which enables us to modd
the particular fiscd characterigics of immigrants by exploiting an advanced st of survey
data.®> Generationd accounts indicate the lifetime net tax payments of future generations that
ae necessay to bdance the intetempord budget congraint of the government if current
fiscd policy is mantaned for those dive in the base year. Immigration enters into the average
net tax payment required from future cohorts since the migrants net fisca contribution to the
public purse after taking resdency changes the aggregate intertempora public budget deficit
that is levied on future generations. Furthermore, the offspring of the immigrant population
increases future cohort sizes.

Usng Germany as a case study for western European countries, we show that the net
contribution of prospective immigrants to the public sector is pogtive if ther fisca behavior
is dmilar to tha observed in the current cross-section of migrant resdents. Therefore,
migration seems aitractive for future natives because it lowers ther totd tax burden. As is
reveded by the sengtivity andyds the podtive effect of immigration can be subgtantidly
drengthened by a sdective immigration policy, which favors skilled immigrants and supports
the labor market integration of migrants after teking resdency. Sill, dthough the overdl
impact of immigration is dgnificant, even veay high levds of immigraion ae insufficient to
eiminate the severe intertempord redigtribution to the disadvantage of future generations that

is asociated with demographic aging.



The remainder of the paper is organized as follows. Section 2 sarts with a short
introduction to generationa accounting methodology and explans how future immigration
enters into the caculations In a second part, we introduce the underlying demographic
projections and discuss our fisca data and parameter estimates. The impact of immigratiion on
fiscd sudanability is assessed in Section 3. Section 4 concludes with the policy implications

of our findings

2 Calculating Generational Accounts

2.1 Fiscal Sustainability and Immigration

Generational accounting is based on the intertemporal budget constraint of the public sector.?
Over an infinite time horizon, the aggregate present vaue of net taxes, i.e. tax payments net of
tranders received, collected from living and future generations, must be equa to the present
vaue of government consumption and debt service Singling out the net tax payments of

prospective immigrants, this congraint on future fiscal policy can be broken down as
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with G, denoting government consumption in year y in present value terms of the base yeer t,

and B denoting the value of base year public debt, which equals the present vadue of future
debt sarvice The left-hand dSde of equation (1) aggregates prospective non-transfer
expenditure of the public sector. These spending commitments must be financed out of three

possible sources, which are assembled on the right-hand of equation (1). In the firg term, P,

2 A similar approach has recently been employed by Auerbach and Oreopoulos (1999). Ablett (1997) discusses

the impact of immigrantsin Australiawithin the framework of generational accounts.

A technically more detailed account of the method is given by Raffelhlischen (1999a). For recent cross-
country surveys of the results, see Kotlikoff and Raffelhiischen (1999) and Raffelhiischen (1999b). Among
others, Buiter (1997), Fehr and Kotlikoff (1997), Raffelhiischen and Risa (1997), Diamond (1996) and
Havemann (1994) have critically debated generational accounting.



dands for the number of agerts born in year k who are resdents in base year t. GA,
represents the generationa account of cohort k, which is defined as the present vaue of the
per capita net taxes that agents born in year k are expected to pay over their remaining life
span. The generationa accounts are congtructed by subjecting the average net taxes alocated
to different age groups to age-specific mortdity rates* With the maximum age given by D,
the fird right-hand term of equation (1) adds up the present vaue of prospective net tax
payments made by the base year population.

In a dmilar fashion, the second right-hand term encompasses the aggregate net tax

payments made by future generations who remain resdents throughout ther life. P,

measures the sSze of generations born in each future year whose generationd accounts are
agan expresed in present vaue terms of the base year. The find right-hand term measures
the aggregate net tax payments to be made by future immigrants Immigrants enter the

intertemporal  budget condraint with the base year present vadue of their remaning lifetime
net tax payments after taking resdence, denoted GA yk for immigrants born in year k who

arive in the hogt country in year y. For each future year and for dl age cohorts, the double

summdion weighs the migrant-specific generationd  accounts with the  corresponding

absolute number of migrants, givenby M, .

In order to assess the intetemporad sugtainability of public finances, generaiond
accounting computes the aggregate value of both sides of the government's intertempora
budget condraint, rdying on long-term projections of the underlying fiscd and demographic
vaiables. Fisca policies tha fal to meet the condrant are cdled unsustainable, while the

difference between the aggregate public revenue demand, indicated on the right-hand Sde,

4 Conventionally, generational accounting infers age-specific mortality rates from variations in cohort size

between consecutive age groups. In the presence of immigration, this approach distorts the generational
accounts of living generations (Ablett, 1997). We therefore derive the generational accounts making direct
use of life-table survival ratios.



and the predicted aggregate net tax revenue is referred to as sudtainability gap. If the
sudanability gap is pogtive, public nontransfer spending must be cut, or generationd
accounts must be raised for a lesst one generation. How policymakers would eventudly
baance the intertemporad public budget is unclear. In accordance with recent practice in
generaiond accounting, we assume that policymekers adjus dl taxes by a uniform
proportion so that future born resdent cohorts lose an equd fraction of their pre-tax life-cycle
income. This policy experiment dlows us to express the intergenerationa redidtribution in
terms of the resulting difference of the lifetime tax payments imposed on base year and future
agents. In an intertemporaly balanced dtuation these payments, corrected for income growth,
would be identicdl.

Immigration affects the intertempora generationd imbalance of lifetime tax burdens
through two different channes. Fird, it changes the sze of the sudanability gap, as is
immediatdly evident from the third term on the right-hand side of equation (1). However, to
asess the full impact of immigration on the sustanability gap, possble vaiaions in generd
government spending, induced by the presence of migrants, must be taken into account. If the
aggregate generationd accounts alocated to the immigrant population, net of additiond
government consumption, are postive, the corresponding decline in the sugtainability gep is
digributed among dl future cohorts, which lowers the life-cycle tax burden of prospective
resdent generations.

Secondly, for a given sudanability gap, immigration increases the number of future
taxpayers who share the additiond tax payments required to meet the intertempora public
budget. This demographic effect on the future tax base works both directly and indirectly. In
the immigrant term included in equation (1), the dylized fiscd policy change underlying the
cdculaion of future generationd accounts dso rases the rext-of-life net taxes dlocated to

those immigrant cohorts born in years k>t. These immigrant cohorts share in the burden of

resdents born after the base year. In addition, the offspring of the immigrant population



enlarge the cohorts born in the country, P, , which, through the second right-hand term of the

public budget condraint, lowers the generational accounts of this population group further.
Due to the favorable tax base effect, immigration could reduce the intergenerationa fisca
imbaance for newborn resdents even if the immediae net aggregate contribution to the

intertempord public sector budget by the immigrant populetion is negative.

2.2 Migration Scenarios, Data and Parameter Estimates

The cdculation of the various generationd accounts aggregated on the revenue dde of the
intertempora  public budget condraint is required to combine a long-term forecast with a
projection of cohort-specific average net tax payments. Because religble data to estimate the
fiscd characterisics of future migrants are scarce, we proceed by assuming that they could
resemble those of current resdents of foreign origin (in the following dso referred to as
migrant resdents). In order to deduce the impact of migration on fiscd sustainability, we
cary out the demographic and fiscd projections diginguishing between native and migrant
residents within each birth cohort> Our andyss of migrants fiscd contribution over time
gartsfrom the year 1996, the most recent year for which the necessary datais available.

For the basdine generational accounts, our assumptions on demographic parameters
broadly follow the centrd variant of the most recent population forecast conducted by the
Federd Bureau of Census (Sommer, 1994). However, in the light of evidence on cohort-
specific mortaity provided by Dinkd, Hohn and Scholz (1996), we adopt a less conservative
assumption on the future development of longevity. To be specific, we maintain the base year
totd fertility rate of West German natives (1.3) during the entire projection period. Tota

fertility of East Germans (0.95) catches up with the Western level until year 2005. The

> The disaggregation of generational accounts for distinct population groups is well-established in the

generational accounting literature. It is typically used to distinguish the net tax burdens of males and females.
As long as transitions between the distinct groups can be excluded, the generational account for the entire
cohort is aweighted average of the subgroup accounts.



fertility pattern of dien resdents (1.5), which we dso gply to future immigrants, is kept
unchanged above the natives rate. The likey demographic (and economic) assmilation of
second generdtion foreigners is moddled by drictly adopting the principle of ius solis. After
the base year, dl children born to dien residents are trested as German natives.® With respect
to mortdity, we refran from differentiating between natives and resdent diens and migrants,
to ensure that vaiaions in the generationd accounts within a living cohort only reflect
differences in net taxes across population groups. Mortdity rates are gradualy adjusted so
thet life-expectancy at birth increases from 75.7 years in the base year to 80.9 years in 2021
(Birg et d., 1998), and remains constant theregfter.

In line with the officid assumptions, our basdine populaion projection accounts for a
congant influx of 200,000 net migrants per year from year 2000 on, margindly less than the
220,000 net immigrants of foreign origin observed in the base year. In addition, we consider
the predicted inflow of migrants with German ethnicity mainly from Eastern Europe, totdling
about 600,000 migrants, which ceases by year 2010. To digtribute future aggregate migration
figures by age, we rely on the base year age compodtion of net migrants for the entire
projection. The age pattern of net immigration has been comparatively stable in the recent
past, and the favorable 1996 sructure might wel be representative. Accordingly, future
immigration is assumed to teke place a@ a vey ealy dage of the life-cycle. When taking
resdence, about three quarters of the immigrants are below age 28, and 90 percent are
younger than 40. Future net migrants are, on average, dmost 17 years younger than the base
year resident population.

Despite the favorable age compostion of migrants, demographic rguvenation from

immigration does not prevent the aging process caused by fertility rates lying below

®  This assumption, which is in contrast to the valid ius sanguinis principle, may be too optimistic about the

duration of the assimilation process. It would be preferable to distinguish between first-generation and
second-generation immigrants, as is done by Auerbach and Oreopoulos (1999). We opt for a simpler
approach due to the scarcity of appropriate data.



replacement levels and ever-inceesng  life-expectancy. Under basdine  demographic
conditions, we predict that the old-age dependency ratio — messured as the number of
individuals aged 65 and above per hundred individuas aged 18 to 64 — increases from 23.9
percent in year 1996 to a maximum of 54.0 percent in year 2038, and Stabilizes above 50
percent in the long term. To understand the specific effects of immigration, these results need
to be judged agangt a demographic projection that excludes migratory flows. Without any
migration, the old-age dependency ratio would increase to more than 65 percent in year 2038,
and would range at about 68 percent from year 2060 on.

The no-migraion benchmark may well provide a lower bound of plausble migration
developments, dthough it seems unlikdy from today's perspective tha Germany could
successfully bar immigration. To consder an upper bound, we dart from the upper migration
vaiant used by the Bureau of Census, accounting for 300,000 net migrants annualy from
year 2000 onward. In year 2020, when this level of immigration becomes insufficient to
prevent a population decline, we switch to an dternative rule. Aggregate net migration is
derived endogenoudy, whilg maintaining the 2020 tota resdent populaion of 84.8 million.
The age compostion of the population will nonetheless change, because the age dructure of
immigrants differs from that of the initia resident population.

This conglant population scenario requires a maximum influx of about 622,000 net
migrants in yer 2050. In the long term, migraion figures sabilize around 520,000
immigrants per year. The high levd of immigration brings additiond demographic relief,
though the reduction in old-age dependency evolves rather gradualy. In the peak year 2038,
the dependency raio would be only 5.8 percentage points lower than under the migration
basdine. A quarter of a century later, however, the differentidl would aready exceed 11
percentage points. Favorable demographic effects notwithstanding, the high migration ratios
underlying the congtant population scenario have only a small chance of redization, because

of the potentidly high socid costs of integration. In our high migration scenario, the fraction



of foreign born resdents in the population increases steadily from 9.0 percent in the base year
to 23.4 percent in year 2030, and raises beyond 30 percent after 2055. Under the basdine
migration assumptions, the population share of foreigners would not exceed 20 percent until
that date. To project cohort-specific net tax payments by nativity, we start from a set of cross-
sectiond profiles measuring average tax payments and transfer receipts by age, which were
retrieved manly from the 1993 German Consumer Expenditure Survey (CES). Additiond
profiles were taken from socid insurance data (VDR, 1997; BMA, 1996) and school
enrolment statistics (BBF, 1998).” In particular, we use cohort-profiles for labor and capitdl
income tax payments, saigniorage, vaue-added taxes, severd excise taxes, the insurance tax
and the different payroll contributions to socid insurance. With respect to tranders, we
diginguish between the recapts from the various branches of socid insurance, wefare
benefits, housing, youth and maternity support, and severd types of education atendance. As
a generd rule, incidence is supposed to fal directly on the respective taxpayer or transfer

recipient.

(Table 1 about here)

Snce the edimaed micro profiles ae not immediatdy consgent with the
corresponding public budget aggregates, dl tax and transfer profiles were revauated to fit
base year public revenue and spending as quantified in Table 1. The public sector budget,
which incorporates federal, state and local governments, as well as the entire socia insurance
sysem, was condructed following the conventions used by Raffdhischen and Walliser

(1999). Note that some figures reported in Table 1 are not directly comparable with the

" The differences in net tax payments in reunified Germany are till significant even now. We therefore

employ separate profiles for East and West Germans. Adapting the macroeconomic catching-up process
specified in Brocker and Raffelhlischen (1997), we suppose full regional convergence by year 2010.
Foreigners are assumed to reside in western Germany.



national account detigics from which dl public budget data were origindly drawn. For
example, adminigrative costs and non-insurance-related expenditure of the socid insurance
sysem are counted as government consumption. Furthermore income tax payments of the
«df-employed are partidly dlocated as |abor income taxes.

The set of revauated tax and trandfer profiles obtained at this stage does not as yet
disaggregate age-specific net tax burdens by nativity, since resdents of foreign origin are not
reliably represented in the CES. To overcome this deficiency, we resort to additiond survey
data on persond tax payments and transfer receipts taken from the German Socia-Economic
Pand (GSOEP). This survey distinguishes between the two population subgroups which in
tun dlows us to edimate, for mogt taxes and trandfers conddered, the fisca postion of
migrant resdents relative to natives within each age cohort. These rddive fiscd welghts can
be employed to disaggregate the profiles drawn from the CES, noting that the latter represent
a weighted average, which depends on the cohort share of the two demographic groups and
their relative fiscd position® However, we deviate from this procedure on two occasions.
Firgly, snce the GSOEP does not collect persona consumption data, it is not possble to
determine the cohort-specific relation of naives and migrants indirect tax payments.
Therefore, we infer the respective consumption pattern of the two population groups from
ther rdative life-cycle pre-tax income pogtion. Secondly, since evidence on morbidity
differentids by nativity is inconclusve (Ulrich, 1992), we do not diginguish between natives
and immigrants for the dlocation of health and long-term care transfers.

After the base year, the initid sets of age-specific tax and transfer payments by
nativity are subjected to uniform labor productivity growth. For the basdine, we employ an

annua rate of 1.5 percent reflecting average economic growth during the past two decades. In

8 Inprinciple, we could have based our entire analysis directly on the cohort profiles by nativity taken from the

GSOEP. We dtill prefer to work with the CES, which, being the much larger sample, consistently provides
more reliable age profiles.
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addition, in order to obtain more precise estimates of the government's prospective net tax
revenue, we teke into account various, aready enacted, fiscd policy measures that ether
change the generd level of specific taxes and transfers, or the age distribution of payments®
Reforms are assumed to affect native and migrant resdents aike, according to ther respective
relative fiscd pogtion indicated by the cohort profiles. If it is not otherwise indicated, dl
future public spending and revenue is discounted to the base year at a rate of 5 percent per
annum.

To project aggregate net public expenditure, not included as a persond transfer in the
generational accounts, we nether differentiate by age nor by nativity. Aggregate government
consumption in the base year ($327.9 bhillion) is extrapolated by assuming that per capita
spending grows at the same rate as labor productivity. Thus, migrants are expected to induce
additional government purchases. Note that government consumption in the present context
does not correspond to the datistica definition of the nationa accounts. It includes, for
example, net public subgdies and invesment and has been corrected for revenue from public
sector's tangible assats. Since the market value of tangible assets is gpproximated by the
corresponding  infinite  revenue dream that reduces government consumption, government
wedth in the intertemporad budget condraint is limited to net financid assats In 1996,
reported finencid liabilities of the overdl public sector induding dl off-budget funds

surpassed $1,400 billion, or 60.4 percent of GDP.

®  To be specific, our forecast incorporates the removal of wealth tax in 1997, the increase of the social security

payroll tax in the same year, the gradual introduction of the long-term care insurance with concomitant
reductions in general welfare spending until 1998, the cut in the solidarity surcharge on income taxation by
two percentage points in 1998, and the value-added tax raise in 1999. Moreover, we take into account
predicted increases in retirement age effectuated by the 1992 Pension Reform Act, and the maturing of social
Security pensions.
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3 How Much Do Immigrants Contribute?

3.1 Generational Accounts by Resident Group

Firdly, it is indructive to andyze the generaionad accounts for living native and migrant
resdents. Prospective immigrants are more likely to resemble current migrant resdents than
natives. Provided that immigrants rest-of-life net tax payments, after taking residency a a
given age, are Smilar to the generationad accounts of migrant resdents of the same age, the
identification of tax and trander profiles by nativity helps to measure the potentid fiscd
contribution of migrants more accurately. Tables 2 and 3 summarize the cohort-specific
accounts and their compostion by taxes and transfers for the two population groups in the
base year 1996. Note that due to the drictly forward looking computation, which omits
payments prior to the base year, generational accounts are not comparable across age cohorts.
Within a cohort, however, they serve to indicate variaions in the net tax burden of fiscdly

digtinct demographic groups.

(Tables 2 and 3 about here — two consecutive pages if possible)

Irrespective of dtizenship, we find the typicd life-cycle pattern of generationd
accounts. The present value of lifetime net tax payments is pogtive for the average person
born in the base year i.e. taxes paid exceed transfers received in present value. For cohorts not
yet in the labor force the generational accounts Steadily increasse, since transfer receipts are
sizesble during childhood and youth and the tax and contribution payments during working
life are less heavily discounted. The pesk of the rest-of-life net tax burden is reached for
cohorts aged 25 to 30. Recently established in the labor force, they face particularly high
direct and indirect tax payments, whilst the period of high transfer receipts during old age is
dill far away. For older cohorts in the labor force, the shorter period of labor income tax

payments and reduced discounting of socid security trandfers offsst the effects of rising
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average income. Ther generational accounts gradualy decrease, turning negetive for cohorts
aged between 50 and 55. Retirees receive public pensions and other old-age benefits, but they
no longer pay income taxes. Hence, in this purdy forward-looking method, their accounts are
large and negative. The gradud reduction in expected future transfer receipts for current
pensioner cohorts mainly reflects their shorter remaining life span.

Comparing ndives with migrat resdents, we obsarve dggnificant differences in the
repective age-specific net tax burdens. Over the entire life-cycle, the fiscd contribution of
natives is dmog three times as high as that of migrant resdents. Base year newborns
representing the two demographic groups are expected to pay $41,300 and $14,200,
regpectively. The differences in generationad accounts seem less marked for cohorts dready in
the labor force in the base year. For cohorts aged between 20 and 45, migrant resdents net
tax payments are only about 20 percent smdler than the generationd accounts of ndive
resdents of the same age. This difference is mainly attributable to the less propitious income
pogtion of migrant resdents whose life-cycle wage income, according to our estimates,
amounts to only 80.3 percent of natives income in present vaue terms. Therefore, as the
result of a comparison of the disaggregated generational accounts in Tables 2 and 3 reveds,
resdents of foreign origin pay less income taxes and payroll taxes, but dso less indirect taxes.
Migrant resdents earn less than natives dnce they are on average less qudified, which is
reflected by their lower receipt of education trandfers during youth. Occupying less qudified
jobs, nonnatives face a congderably higher risk of being unemployed than natives
Accordingly, the average rest-of-life transfers recaved from unemployment insurance ae
markedly higher for al migrant resdent cohorts.

At agpproximately age 50, the net fiscd podtion of the two demographic groups
changes. For cohorts a the end of ther working life or dready in retirement, the generationd
accounts of migrant resdents exceed those of natives. At this stage of the life-cycle, rest-of-

life net taxes are dominated by transfer receipts from socid security, which are closdy linked
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to individua earnings higories. Due to ther lower wage earnings and a ggnificantly shorter
working career, pensons received by current migrant resdents amount to only about 50
percent of the socid security benefits pad to natives. Comparaively high socid wefare
receipts in old age only patidly compensate for the low pendon income. The overdl net
public transfer to resdent pensoner cohorts of foreign origin remains 30 to 40 percent below

the rest- of- life transfers to natives of the same age.

3.2 TheNet Contribution of Future Immigrants

When evauding the potentid fisca contribution of immigrant cohorts the age pattern of
generational accounts reported in Table 3 serves as our benchmark. We ascribe t each future
migrant entering the country a a given age the remaning lifetime net tax payments expected
by a migrant resdent of the same age (uprated for productivity growth and consdering the
effect of fiscd reforms). However, the extent to which immigrants affect the sudanability
gap does not only depend on ther tax payments net of benefits in the host country, but aso on
the change in government purchases induced by the immigrant population. Therefore, in order
to find the overdl net contribution of future immigrants to the public sector, their generationa
accounts need to be adjusted for the per capita present vaue of additiona government
gending. As noted above, we project government consumption on a per capita bass
independent of age. Accordingly, the present vaue of government spending assgned to

immigrants depends only on their remaining life span a the age of immigration.

(Figure 1 about here)

Figure 1 depicts the net contributions to the public sector, which are dlocated to base
year immigrant cohorts under the basdline. These payments are determined by subtracting the
rest-of-life present vaue of government consumption by age from the generationad accounts

of current migrant resdents. The reported age pettern is dso representative for migrants

14



taking resdency after the base year, dnce changes in fiscal policy incorporated in the
cdculaion are of minor importance. For young immigrants, the induced increment in nort
trandfer public spending leads to a negative lifetime contribution to the public coffers, which
increases the sudanability gap. In present vaue terms, government spending attributed to
them exceeds their rather low rest-of-life net tax payments after taking resdence. At age 12,
net tax payments begin to exceed additional government consumption. Net contributions to
the public sector reach a maximum of $136,800 for immigrants aged 30, and remain postive
for dl immigrants teking resdency before age 46. Although they induce less additiond
government spending, older immigrants impose a fisca burden on the public sector because
they receive large trandfers.

If our basdine assumptions are appropriste i.e. if the fiscd behavior of future
immigrants indeed resembles that of current migrant residents, and immigrants uniformly
induce additiona government consumption, then Fgure 1 suggests that it is particularly
favorable for the resdent populaion to attract immigrants aged between 12 and 45 whose
positive net contributions would directly reduce the sustainability gap. In the base year, nearly
three quaters of net immigration occurred in this fiscaly favorable age range As a
consequence, the average net contribution of immigrants is significantly postive. Consdering
the age compogtion of immigrants, the average rest-of-life net payment of an immigrant who
takes resdency in the base year is as high as $55,400. Thus, if the observed age pattern of
migrants is representative for the future, we expect that immigration is beneficid for the

intertempora state of the public budget.

3.3 Do Future Generations Opt for mmigration?
We are now prepared to turn to he man focus of our andyss can future immigrants help
defray the fiscd costs of demographic aging in Germany and if so, to what extent can

immigration policy play an active role in improving the intertempord sustainability of fiscd
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policy? The first part of this question is answered by Table 4, which reports the intertemporal
fiscd imbaance for our different migration scenarios, comparing the generationd accounts of

base year and future newborn natives '°

(Table 4 about here)

Immigration by itsdf is not aufficdent to achieve long-run sudanability of public
finances in Germany. Under basdine assumptions, despite an inflow of 200,000 net
immigrants per year, the life-cycle net tax payment required from future generdtions of
natives, amounting to $176,400, is more than three times higher than that of base year
newborns who are expected to pay $41,400. The szeable redigtribution of consumption
posshilities from future to current generations in Germany is a wel-established result. It is
dtributable to both the fiscad burdens induced by German reunification (Gokhde,
Raffdhiischen and Waliser, 1995) and the ageing process, which is only partidly offset by
demographic rguvenation from migration as shown in Section 2.

Judging the basdine scenario againg the polar no-migration case reveds the dzedble
intertempord  generational  impact of the immigrant population.  Without immigration,
intergenerationd  redidribution aggravates, as future newborns face net taxes of $244,600.
Hence basdine immigration appears dedrable for future native resdents who could gain a tax
reduction of $68,300 per capita The postive effect of basdine immigration on intertempora
fiscd bdance is robust, dthough the absolute tax relief for future natives is quite sengtive to
variations in the underlying growth and interest rates. For red interest rates between 3 and 7
percent and growth rates between 1 and 2 percent, future natives fiscd gain from immigration

ranges between $52,600 and $132,400.

10" Asweapply theius solis principle, we do not observe future newborn residents of foreign origin.
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Since the average migrant's net contribution to the intertempord public budget turns
out to be large, fiscd sudanability improves congderably with the totd number of future
immgants. Consequently the future generational account of native resdents further
decreases in the high migration scenario. Natives net taxes fal by $38,500 compared to the
basdine, and by $106,700 compared to the no-migration benchmark. Irrespective of the
economic parameters employed, our basdine finding stands in marked contrast to results for
the United States reported by Auerbach and Oreopoulos (1999), which suggest that the impact
of immigration on fiscd imbaance could be extremdy smdl. Ther results reflect the much
less dramatic aging of the population and the dready large share of foreign-born residents in
the United States.

The very favorable long-teem budget implications of immigration found in our
basdine, are based on the fiscal characteristics of current migrant resdents who settled in
Germany decades ago, under very favorable labor market conditions. The computations
thereby fail to incorporate a consderably longer assmilaion process of migrants (Schultz,
1998), in paticular, if high unemployment on the regulated German labor market persds.
Furthermore, the basdine perpetuates the <ill dructure of past immigrants, athough the
quaity of immigrant cohorts to Germany has worsened condderably as a consequence of
redrictive immigration policy directed againgt labor immigration. The current legd setting
drictly bars immigration to Germany except for ethnic Germans, citizens of the European
Union, family reunions of migrant resdents and a limited number of migrants seeking refuge
from ethnic or politicdl persecution. Therefore, the socio-economic dructure of current
immigrants granted resdent gatus, is likdy to be noticeably different from that of the resident
guestworker population that settled in a period of active labor recruitment in the 1960s and
1970s. However, a forecast about the future evolution of immigrants qudity seems difficult.
After dl, changes in the atitude to immigration could quickly dter the characterigtics of

immigrants that can currently be observed.
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To test the vdidity of our results in face of these arguments, we have modeled the
assmilation process of future immigrants in the labor market, which is typicaly accompanied
by low tax payments and high public trander asssance. We assume that during the
integration period, immigrants recaeive the same educdiond training, maernity assdance,
hedth and long-term care benefits as resdents of foreign origin. With respect to dl other
taxes and transfers, immigrants age-specific per capita payments are gradudly adjusted from
a zero levd when entering the country, to the payments observed for residents of foreign
origin. In addition, until they are fully integrated into the labor market, migrants are expected
to receive increased welfare benefits, as compared to settled migrant residents** For both net
taxes and the additiond welfare benefits we adopt an exponential adjustment process, which
places the mgor part of the adjustment in the find years of the assmilation process.

Allowing for a peiod of fiscd assmilaion reduces the typicd immigrant's net
contribution to the public households and hence future natives gain from immigration. If for
example, migrants can be integrated into the labor market with only a delay of two years, the
average rest-of-life payment of base year immigrants fals to $46,400. Accordingly the gain of
future born natives from basdine immigration declines to $50,300, down from $68,300 under
the basdine. The unfavoréble effect becomes more pronounced if fiscd asamilation of
immigrants tekes more time. If future migrants require five rather than two years to adopt to
the net tax payments made by migrant resdents, future natives are left with a generationd
account of $201,300 and their fiscd gain from immigration is reduced to $43,300. Note that
the increment in the tax burden of future native cohorts is a nontlinear function of the number

of years upon full assmilation, due to the assumed nortlinear adaptation process.

1 |n the year they take residence, all migrants irrespective of age are assumed to gain their living exclusively
from this additional welfare payment, which is fixed at subsistence level. When the average migrant has
become integrated into the labor market, the extra benefit reaches zero.
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Provided that full assmilation requires 10 years the overdl net payment of future
migrants to the public budget is close to zero. Base year migrants, on average, would
contribute not more than $1,300 to reduce the sudtainability gap. Although the sustainability
gap is not cut in this scenario, basdine immigration reieves future natives to a consderable
extent, as it raises the cohort sze of future newborns, who share in the additional tax burden
necessary to meet the intertemporal public congraint. Future born natives are burdened by a
life-cycle net tax payment of $212,300, which is ill $32,300 less than in the no-immigration
benchmark case. Since the aggregate direct fiscd payments of the immigrant population
goproach zero, the last figure measures the indirect fertility effect of migration on future
generationa accounts. Under basdine conditions, this purdy demographic impulse accounts
for amaogt 50 percent of natives tota benefits from immigration.

The asamilation experiment underlines the fact that the speed of fiscd integration is a
decisve determinant of the extert to which future immigration is benficd for the native
population. Evidence from traditiond immigraion countries demondraies that active
screening of potentia immigrants may successfully improve the labor market performance of
immigrants (Miller, 1999). Skills and age of migrants seem to provide particularly useful
sreens. To asess the chances of improving fiscd sudtainability through active labor
migration policy, we fird assume tha sdection among potentid immigrants successfully
rases ther average ill level above tha observed in the current cross-section of migrant
residents.

As an upper bound of redistic scenarios, we assume that the remaining lifetime net
taxes pad by immigrants immediady after taking resdency, resemble the generationd
accounts of native resdent cohorts, rather than those of migrant resdents. Under these
assumptions, the average base year migrant would contribute $92,900 net of government
consumption to the public coffers. As a result, future naives gains from immigration rise by

amost 30 percent compared to the basdine, reaching $89,600. Hence, basdine immigration
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reduces the intetempora imbalance by dmost one haf with improved immigrant qudlity.
Wheress future natives have to pay $203,300 more in net taxes than current newborns in the
absence of migration, this difference declines to $113,700 for a quite optimistic view on
prospective immigrant qudity.

For a second policy experiment, we vary the age composition of future migrants. It is
assumed that immigrants are screened by age so that the share of immigrants taking resdency
in the age range from 20 to 35 (which is of particular fiscd benfit) is augmented by 20
percent, while the absolute inflow of immigrant is mantaned a basdine levd. Our findings
uggest that the fiscal gain of naives from sdecting immigrants by age is probably rather
modest. In the specified scenario, the tax burden of future natives required to achieve baance
of the intertempora public budget amounts to $173,300, which is only $3,000 less than under
basdine conditions. In Germany, sdf-sdection of current immigrants seems sufficient to
guarantee a fiscaly beneficid age compostion, which could hardly be improved by explicit
policy means. Certainly, the more essentid task of future immigration policy is to support fast

integration of future immigrants into the labor market.

4  Conclusion

The generationd accounting viewpoint provides a number of vadudble indghts into the
interplay between immigration and the long-term sudainability of current public finances
indicated by the fiscd burden of future generations. Fird, it seems unlikdy that intertempord
generationd baance will be achieved exdusvdy through immigraion. In the German
country study (which could be interpreted as representative for European countries that do not
pursue a sysematic immigration policy) fiscd policy remains markedly disadvantageous for
future generdtions, even in a high-immigration scenario that would prevent a dradtic
population decline. Snce the adverse budgetary effects of the future demographic aging

process are only patidly offsst by immigraion, there is a dear need for revisons of
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government's current tax and spending policy, and in paticular for reforms of pay-as-you-go
financed socid insurance.

Secondly, according to the available data on immigrant resdents, natives fiscd gan
from admitting labor migration is potentidly large. If the aggregate net payments made by the
immigrant populaion are didributed evenly among future born natives, their net tax burden
fdls by approximatdy 30 percent, assuming a condant annud immigrant inflow in the
magnitude of 0.25 percent of the initid resdent population, and by dmost 45 percent in the
high migration case. The podtive fiscd impact of immigration sems from two sources.
Firdly, due to the immigrants favorable age compostion, their average payment to the public
sector is podtive, even when teking into account additionad government consumption induced
by migrants. Secondly, immigration raises the cohort Sze of future born native generations
who share in the additiona tax burden required to meet the intertempora public budget
condraint. Both the fiscal and the demographic impulse account for about one haf of the
overd| pogtive impact.

Findly, the podtive fiscd contribution of the average migrant is Sgnificantly reduced
if asamilation of progpective immigrants is dow. Therefore sdective migration policy that
screens potentid immigrants by their skill level and promotes the labor market integration of
ariving migrants is an effective indrument to improve the sudanability of fiscd policy

through immigration.
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Figure 1: Present Vaue Lifetime Net Fiscal Contribution of Immigrant Cohorts
Thousands of Dollar, growth rate 1.5 %, discount rate 5 %
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Table 1. Public Revenue and Expenditure, 1996 (Billions of Dollar)

Revenue Expenditure
Taxes Socid Insurance
Labor Income 209.9 Socid Security 257.4
Capitd Income 72.2 Hedth 154.6
Sagniorage 4.7 Long-term Care 13.6
Value Added® 162.1 Unemployment 70.1
Excise 224 Accident 119
Gasoline 454 Maternity Assstance 4.6
Insurance 9.5 Child Allowance 24.8
Vehide 9.1 Y outh Support 17.2
Other 13 Socid Welfare 33.3
Contributions Housing Support 4.4
Socia Security 199.0 Education 81.1
Hedlth 156.0 Government 327.9
Long-term Care 15.0
Unemployment 59.0
Accident 13.2
Defiat 109.7 Interest Payments 86.8
Total 1087.7 Tota 1087.7
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Table 2: The Composition of Generational Accounts, Natives

Thousands of Dollar (1996 present value), growth rate 1.5 %, discount rate 5 %

Tax Payments Transfer Receipts
Genera- Genera- Labor Capital Seignio- VAT Exdse/ Saocial Socia Health/ Unem- General Youth/  Education
tions tional Income Income rage Other Insurance | Security/ Long-term ployment Welfare/  Maternity
Age Account Contrib. | Accident Care Housing

0 414 72 133 0.8 413 215 1005 29.2 426 101 110 330 574

5 75.1 56.1 158 10 491 255 1193 A7 426 120 10.7 305 61.2

10 130.0 66.5 188 11 57.7 30.1 141.2 411 46.0 143 104 242 49.2
15 194.3 784 219 14 66.9 35.3 166.2 487 .7 174 105 16.0 335
20 2553 917 254 16 75.0 393 192.3 57.7 530 215 10.9 76 193
25 278.1 99.9 285 18 76.2 392 204.0 68.3 55.9 24.0 109 45 79
30 2733 100.7 312 20 754 377 2019 805 584 238 104 17 0.8
35 2376 96.1 34 21 729 349 187.3 94.8 61.0 27 9.1 05 0.0
40 1836 87.8 317 21 68.2 312 167.1 1109 635 216 8.2 0.1 00
45 1106 732 30.0 20 617 36.9 1404 1296 66.1 205 74 0.0 0.0
50 187 502 274 18 533 22 107.2 1511 68.0 17.7 6.8 0.0 00
55 -80.8 26.7 24.0 16 4.7 174 70.6 176.7 69.2 134 6.5 0.0 0.0
60 -171.6 9.6 205 13 374 132 434 2149 70.1 56 64 0.0 0.0
65 -1955 23 171 11 306 9.6 303 2100 69.7 02 6.6 0.0 00
70 -189.8 09 133 09 24.3 6.5 26.3 187.6 67.2 0.0 72 0.0 0.0
Ie) -176.0 04 95 0.6 181 4.3 25 1611 62.2 00 7.6 0.0 00
80 -144.8 0.0 6.6 04 131 26 16.7 121.1 553 0.0 78 0.0 0.0
85 -118.7 0.0 45 0.3 9.1 17 126 91.6 474 00 79 0.0 00
0 -933 0.0 30 0.2 6.3 11 9.3 67.8 381 00 7.3 0.0 00
95 -64.2 0.0 19 01 42 0.7 6.1 4.7 269 0.0 56 0.0 0.0
100 -21.3 0.0 05 0.0 12 0.2 19 14.3 8.3 00 25 0.0 00
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Table 3: The Compostion of Generationd Accounts, Resident Aliens
Thousands of Dollar (1996 present value), growth rate 1.5 %, discount rate 5 %

Tax Payments Transfer Receipts
Genera- Genera- Labor Capital Seignio- VAT Exdse/ Saocial Socid Health/ Unem- General Youth/  Education
tions tional Income Income rage Other Insurance | Security/ Long-term ployment Welfare/  Maternity
Age Account Contrib. | Accident Care Housing

0 14.2 36.8 10.7 0.7 332 17.2 859 16.2 426 16.7 11.7 328 50.3

5 415 439 12.07 0.8 394 205 102.3 19.2 427 199 120 304 539

10 89.6 523 151 09 46.7 243 1214 27 46.0 237 126 235 42.6
15 1515 62.7 17.9 11 55.3 287 1445 26.9 .7 282 135 147 25.7
20 2059 737 20.8 13 62.7 322 166.7 319 531 329 14.6 6.0 130
25 228.3 828 235 14 634 323 179.9 36.9 55.7 380 155 24 6.3
30 2311 87.6 259 16 62.7 312 1813 427 57.8 414 16.0 0.7 0.6
35 2034 84.0 273 17 61.1 29.1 165.7 50.1 60.5 388 16.0 0.2 0.0
40 1525 74.0 273 16 58.1 262 140.0 595 634 359 159 0.0 00
45 89.9 50.6 26.1 16 530 27 112.1 70.2 66.3 332 155 0.0 0.0
50 321 46.0 237 14 457 189 89.3 779 67.5 320 155 0.0 00
55 -33.0 283 20.8 12 388 151 60.6 87.0 68.2 269 152 0.0 0.0
60 -03.8 109 181 11 322 116 313 1038 69.0 121 139 0.0 0.0
65 -117.6 0.8 153 09 26.6 86 14.8 102.8 68.9 02 127 0.0 00
70 -1774 0.0 11.8 0.7 211 6.0 123 904 66.5 0.0 124 0.0 0.0
Ie) -109.6 0.0 85 05 159 4.1 103 755 611 00 12.3 0.0 00
80 -95.7 0.0 6.0 0.3 115 26 78 57.7 543 0.0 11.9 0.0 0.0
85 -85.0 0.0 4.2 0.2 8.1 17 6.4 47.0 473 00 11.3 0.0 00
0 -704 0.0 28 0.2 5.6 11 5.0 36.8 382 00 101 0.0 00
95 -49.2 0.0 18 01 37 0.7 33 24.3 271 0.0 74 0.0 0.0
100 -17.7 0.0 0.6 0.0 12 0.2 12 9.1 87 00 31 0.0 00

25




Table 4: Generationa Accounts of Current and Future Native Cohorts
Thousands of Dollar (1996 present value), growth rate 1.5 %, discount rate 5 %

Immigration Scenario
No Migration Badine High Migration
Current Newborns 41.4 41.1 41.4
Future Newborns 244.6 176.4 137.9
Generationd Imbalance 203.3 135.0 96.8
Immigration Gain — 68.2 106.7
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Abstract
This paper invedigaies the impact of immigraion on intertemporad public budgets. A
modified generationd accounting framework is employed to compute the average net
contribution of migrants to the public sector budget in Germany. Our findings suggest that the
overd| fiscd contribution of immigrants is podtive if they resemble current migrant residents
in their economic characteristics. Therefore, immigration can decrease the fisca burden of
future reddent generations We dso show tha active migration policy favoring high-skilled
immigrants to feclitate ther labor market assmilation, may condderably enlarge the postive
impact of immigration on the tax burden of native resdents. However, even high immigrant

inflows only patidly remove the intergenerationd fiscd imbdance induced by aging in
Germany.

Kurzfassung
Diese Sudie untersucht die Auswirkungen von Immigration auf die langfrisige Entwicklung
Offentlicher Haushdte in Deutschland. Mit Hilfe ener erweterten Generationenbilanzierung
werden die durchschnittlichen  Nettosteuerzahlungen von  Zuwandererkohorten  geschétzt.
Unter der Voraussetzung, dass kunftige Einwanderer der beobachteten Migrantenbevdlkerung
dhndn, i¢ da Gesamtbeitrag von Zuwanderern zu den Offentlichen Haushdten deutlich
positiv. langfrigig teigende
Steverlagen in einer dternden Gesdlschaft zu verringern. Eine aktive Einwanderungspalitik,
de zu Gungen hoch qudifizieter Zuwanderer diskriminiert, um ihre Integration in den

Immigration erscheint somit ds en gedgnetes Insrument,

Arbeitsmarkt zu beschleunigen, vergro3ert die podtiven Wirkungen auf die Steuerlast der
enhamischen Bevolkerung. Allerdings konnen auch hohe Zuwanderungen gut ausgebildeter
Erwerbspersonen  die  von

ene dtenden Bevolkerung ausgeldsten intergenerativen

Umverteilungsprozesse nur teilweise aufheben.
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