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Abstract

Population ageing has become a common concern among welfare states, including Canada and most of the OECD countries. Immigration has been identified as a solution to help sustain labour-force growth in industrialized countries, and as the factor most able to mitigate dire predictions of future fiscal imbalances. Since the 1990s, theoretical and empirical research has found that immigration of low-skilled workers imposes a burden on the welfare state, while skilled-migration contributes to sustainable fiscal policy. This paper examines the impact of low-skilled immigration in a host country where households are altruists with pay-as-you-go pension system to support the elderly. It demonstrates that low-skilled immigration does not harm the welfare of the domestic population. We use an overlapping-generations model similar to the work of Razin and Sadka (2000) but introduce pure altruism, in the form of linkages between each agent’s economic planning horizons, into the life-cycle framework. Within this context of inter-generational altruism and pay-as-you-go pension systems, the initial negative fiscal impact of low-skilled migrants is compensated, thus, all income groups (high and low) and all age groups (young and old) benefit from migration. Since offspring generally retain socio-economic characteristics, by the following period all generations are net benefactors (Pareto improving). We find that immigrants need not to necessarily be skilled in order to contribute to the sustainability of the host country’s fiscal policy.
Introduction
Population ageing is now a common feature of Welfare States, such as Canada and most of the OECD countries
. Result of the staggering lower fertility rate and of the increased longevity that now characterize these countries
, ageing is expected to last and to have serious economic consequences, among which are slow growth of the labour force and higher ratio of elderly to working age population.  In Welfare States, the economic impacts of ageing are compounded by the fact that an important share of redistributive transfers is accounted for transfers to elderly, health and social programs. The support and provision of social services for an expanding age dependent population will increase the burden on the productive labour force therefore posing a serious strain on the fiscal sustainability of many countries.

With ageing-populations, countries will either have to increase contribution rates or to reduce pension benefits. In order to avoid this undesirable trade-off, immigration has been identified as the solution to sustain the labour force growth of most industrialized countries and as the factor able to modify predictions of future fiscal imbalances. The rationale is that new immigrants will dampen the negative effects of ageing on the contribution rates and benefits as their participation in the labour market will lead to an increase in aggregate contributions. Since the 1980s, following the implementation of mass immigration policies by some of the industrialized countries, several authors have raised concerns about the negative economic impacts of immigration. They argue that immigration raises unemployment (Card, 1990; Kemnitz, 2005), decreases real wages (Altonji and Card, 1989; Lalonde and Topel, 1991), and strains public finances because of the high participation rate of immigrants in social programs (Borjas, 1994a; Baker and Benjamin, 1995; Borjas and Hilton, 1996; Wildasin, 2004)
. 

A central issue to the immigration debate has been the fiscal impact of immigrants. Following Borjas (1994a) and Auerbach and Oreopoulos (1999a) which have suggested that the strain imposed on public finances by immigrants is not due to the rise in their number but to the decline in their earning ability, research has turned to the role of skills in explaining the immigrants’ participation in the labour market and in social programs. The proposal, that the level of education has a direct influence on immigrants’ participation in the labour market hence on their participation in welfare programs, has led to a new strand of literature that looks at the contribution of immigrants’ skills to the sustainability of fiscal policies using both static and dynamic settings. 

In a static set-up, low-skilled immigration is costly to the host economy as it exacerbates imperfections in the labour market and increases the economic cost of non-lump-sum income redistribution policies (Wildasin, 1994; Razin and Sadka, 1995). In contrast, referring to Borjas (1995), skilled immigration’s contribution is positive to the receiving economy because of the high production complementarities that exist between skilled labour and other factors of production. In a dynamic framework, a similar general result appears: immigration of low-skilled workers imposes a burden on the welfare state, while skilled migration can sustain fiscal policy (Lee and Miller, 1997; Bonin et al, 1998). The rationale for this is that a flow of low-skilled workers reduces aggregate savings, hence the economy’s capital stock, imposing on the high-skilled workers the financing of a larger welfare state (Canova and Ravn, 1998).  
Even so, the negative impact of low-skilled immigrants on the economy has been challenged by Razin and Sadka (1999). Their analysis suggests that immigration of low-skilled workers in an economy with a pay-as-you-go pension system does not represent a burden and could even be a Pareto-improving measure. In their model, where the prices of production factors are assumed fixed, the net contribution to the current pensioners increases because of the arrival of the working-age low-skilled immigrants. In the following period, the retired immigrants receive pensions, of which the present value could outweigh their first-period contributions, but is offset by the positive contributions of their descendants. The burden of the first generation of immigrants is shifted forward indefinitely into the future therefore the original inhabitants of the economy receive a one-time gain. If immigration is repeated in each period, all descendants of the host population gain. The same framework has been used in subsequent papers (Razin and Sadka, 2000a; Krieger, 2004) and the relaxation of the restrictive assumptions of fixed factor prices and of similar socio-economic characteristics results in the domestic workers having to carry some of the fiscal burden induced by the immigrants’ arrival, refuting the conclusion that immigration of less productive workers improves public finances. 

To the best of our knowledge, none of the studies measuring the role of skills in immigrants’ fiscal contribution has challenged the saving-consumption pattern of the agents in an infinitely-lived economy. In an economy characterized by life-cycle saving behaviour, the capital stock is generated by individuals who save during their working lives to finance their consumption during retirement: the individuals thus end up with zero assets at the end of their lives. The issue is that the infinitely-lived nature of the economy induces links between generations while the economic planning horizon of each individual is constrained to his own lifecycle. Therefore, no financial flow is transmitted from one generation to the next while any shock to the economy, such as the arrival of low-skilled immigrants, affects both the current and the subsequent generations.  In this context, the life-cycler agent’s marginal propensity to save diminishes as he gets older and the introduction of a social security system further contributes to the reduction in private savings. The resulting dynamic adjustment of the economy then slows the rate of capital accumulation while reducing the steady state capital stock. The arrival of the low-skilled migrants further reduces the per capita national product and decreases the welfare of the original inhabitants.

The incorporation of altruism into a life-cycle framework would remediate to this reduction in welfare as it allows for linkages between each agent’s economic planning horizons thus ensuring the sustainability of the capital stock. In the model of overlapping generations with altruistic preferences (Barro, 1974), the current generation cares about the welfare of future generations and therefore act as a dynasty; each family smoothes their consumption over time by means of their bequests. The marginal propensity to save does not decrease when the individual gets older as his planning horizon now includes transfers to his descendants. Altruism also reduces considerably the negative effect of social security on the capital stock accumulation because the altruistic parents, benefiting from a social security system funded by their children’s contributions, will be more inclined to leave financial means to the subsequent generation
. In a framework accounting for altruism, the presence of the U.S. social security system has been found to reduce the capital stock by only 2.0% (Fuster, 1999) while the same security system reduces the economy’s capital stock by 24.0% in a life-cycle framework (Auerbach and Kotlikoff, 1987).

This paper continues the examination of models in which low-skilled immigration and fiscal policy interact by extending the work of Razin and Sadka (2000a) to include altruistic behaviour to the life-cycle saving framework. Household wealth is now acquired from two sources: savings out of income earned and transfers from family members of other generations. Empirical studies on savings and bequest motives first demonstrate that the wide differences in preferences and behaviour between individuals justifies the inclusion of intergenerational welfare functions to a life-cycle based model (Arrondel et al, 1997) and secondly estimate that between 20.0% and 70.0% of total household wealth in Welfare States is attributable to intended transfers and bequests rather than life-cycle savings (Kotlikoff and Summers, 1981; Modigliani 1988; Gale and Scholz, 1994). Thus bequests and intergenerational transfers seem to account for an important part of individual wealth. The evidence we provide indicates that the simple life-cycle model does not explain an important component of capital accumulation and wealth distribution thus we believe that the inclusion of altruism would better illustrate the impact of low-skilled migrants on the fiscal policy of the domestic economy.
Within this context of inter-generational altruism and pay-as-you-go pension system, we find that immigrants do not need to be skilled to contribute to the sustainability of the fiscal policy of the host country: the altruistic linkages and the bequest motive are sufficient to compensate for the initial negative fiscal impact of low-skilled migrants. The economic intuition behind this result is partly derived from a Ricardian Equivalence: in an economy with unfunded social security and with positive existing bequests, individuals offset the change in social security contributions by a modification in their bequests so that the net transfers between generations are unaffected (Barro, 1974) and partly from consumption smoothing. The pensioners transmit a fraction of their wealth through end-of-life bequests in order to protect their children from any undesirable fluctuations in their levels of welfare. The presence of intergenerational transfers engenders additional savings that generate a growth of the capital stock.
In the period of the arrival of the low-skilled immigrants, the current old gain from their pension benefits which increase in the number of migrants and from the higher interest rates as they own the capital (savings). The old generation uses its net migration-induced gains to augment their second-period wealth which will then translate into higher end-of-life bequests. Despite a reduction in wages following the migrants’ arrival in the current period which penalizes them, the young generation ends up having an increased welfare thanks to the amount bequeathed by the elderly. Therefore, the current young (both skilled and unskilled) also gain from low-skilled migration. Since migrants and domestic-born offspring have the same socio-economic characteristics, by the following period every income (high and low) group and every generation are made better off (Pareto improving).
The organization of the paper is as follows: Section I contains a description of the economy; Section II develops the dynamics of the economy; Section III presents the welfare analysis; Section IV concludes. 

Section I. Description of the Economy

Following Razin and Sadka (2000a), we use an overlapping-generations model, where each generation lives for two periods. In the first period of his life, the individual is young, decides to get an education, works, bears 
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 children, consumes a single good and saves for retirement. In the second period of his life, the individual is now elderly and retired; he consumes his retirement savings and his pension benefits but also leaves bequests to his 
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descendants. Fiscal policy consists mainly of a Pay-as-you-go (PAYG) pension system.
1.1. Households
The households provide labour services in exchange for wages, receive interest income on their assets, purchase goods for consumption and save by accumulating assets. The economy is composed of identical households, each containing one adult alive for two periods, having the same preferences, facing the same wage rate and the same fertility rate. 
Ability, Schooling Decisions and Labour Productivity


Following Krieger (2004), we use a simplified version of the model of Razin and Sadka (2000a) in which we ignore the education decision of the individuals. It is presumed that there are two homogenous groups of workers in the economy; the unskilled, who represent a constant fraction 
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of the workforce, and the skilled, composing the constant fraction 
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 of the same workforce; such that
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. Both types of workers are perfect substitutes in production. There are also two levels of labour productivity: low productivity characterizes the unskilled worker while the skilled worker has a high productivity. An unskilled worker provides q<1 units of effective labour supply per unit of time at work whereas a skilled worker provides one full unit of effective labour supply (q=1), per unit of time at work. The wage per effective units of labour is denoted by wt.
Each individual possesses one unit of labour-schooling time endowment in the first period of their life (when young). Since every agent is born unskilled, each skilled worker must acquire skills by investing e units of time in schooling during the first period of life. The remainder of his one unit of time, (1–e), is spent at work as a skilled worker. Due to the homogeneousness characteristic of the skilled workers group, the individual-specific parameter e which reflects the innate ability of an individual in acquiring a work skill will be the same for all of the skilled workers i.e. the average level of ability e- . The individual who chooses not to acquire skills will work as an unskilled worker for the full one unit of his labour endowment. The skilled worker, after investing e- units of his time in schooling, will earn an after tax income of
[image: image6.wmf])

1

(

)

1

(

t

-

×

×

-

-

t

w

e

while the unskilled worker, spending his full 1 unit of time at work, earns 
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Altruism, Savings and Consumption
This economy has one single produced good that can be consumed or invested.  Individuals decide how much to consume and save, partly to smooth consumption possibilities over their lifetime and partly to leave a bequest to their descendants. 
Altruism

Following Barro (1974) and Barro and Sala-i-Martin (2004), we assume that people value their children’s happiness and introduce altruistic linkages across generations. Parents make an intergenerational transfer to their descendants in the period in which they are retired. Assuming that transfers occur while the elderly are still alive allows for the funding of the first-period consumption of the next generation. 

According to the empirical studies of Modigliani (1988), Dekle (1989), Campbell (1997), and Horioka (2009), the average bequest received by an individual is measured as a proportion of life cycle wealth. We therefore denote the intergenerational transfer from the individual born in period t to their offspring by 
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 and define it as a fraction of the lifecycle wealth accumulated over the two periods of life
. Bequests made by the individual born in period t to his (1+n) children are
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The bequest received by the individual born in period t+1 consists of a fraction 
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 of his parents’ (the individual born in period t) second period income i.e. private savings (capital and interests earned) and old age pension benefits Pt+1. The exogenous factor 
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 reflects the degree of altruism (selfishness) exhibited by the parent. The greater is the degree of parental altruism, the larger will be the amount bequeathed by the individual born in period t and received by the individual born in period t+1. Altruistic individuals raise their (1+n) descendants to also be of a generous nature thus the offspring of an altruist displays the same degree of altruism as the one expressed by his parents. As we assumed that bequests reflect concern for the welfare of future generations, accidental bequests are therefore excluded from the model. We also assume one-sided altruism by imposing that the constraint 
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> 0 applies for all i ≥ 0, i.e. there cannot be negative transfers (transfers from children to parents)
.
Savings and Consumption
The individuals have a Cobb Douglas, log linear utility function and temporally separable preferences. An altruistic individual born in period t faces the following utility function: 
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where the parameter β<1 is the fixed subjective inter-temporal discount factor.
We denote first-period consumption, second-period consumption and savings by
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and st, respectively. The individual born at time t faces the following inter-temporal budget constraints over the first period and the second period of his life:
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where τ is the tax rate or the rate of contribution to the social security system, 
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is the intergenerational transfer received by each individual born at time t, rt+1 is the interest rate, Pt+1 is the social security demogrant benefit paid to retirees in the second period of their life and bt+1 is the amount bequeathed by the individual born in period t to its (1+n) descendants at the end of the second period of his life.
[image: image19.wmf]t

w

 is the before tax wage income such that

       
[image: image20.wmf]t

t

w

e

×

-

=

-

)

1

(

w

  if skilled workers                                                                                        (5)

       
[image: image21.wmf]t

t

w

q

×

=

w

           if unskilled workers 

The consumer’s problem gives rise to the following saving function for the individual born in period t,                  
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As expected, due to the assumption of separability and concavity of the utility function, which ensures that both goods are normal, the private savings of the individual born in period t are an increasing function, discounted, of his net income from wages. The private savings of the agent born in period t are also function, discounted and prorated by the degree of altruism, of the savings (interest earned and capital) accumulated and of the pension benefits received, by the individual born in period t-1 (his parents). 
Since private savings and pension benefits both allow for the second-period consumption of goods, they are thus perceived as perfect substitutes by the agent and consequently, the presence of pension benefits reduces the individual’s marginal propensity to save. Moreover, the social security benefits diminish the individual’s savings by an inverse function of the rate of time preference and of the interest rate that would be earned on these private savings. Having assumed a constant rate of subjective inter-temporal discount factor β, any increase in the rate of return to capital would mitigate the negative impact of pension benefits on private savings.

The first-period and second-period consumption functions for the individual born at time t
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and
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First- and second-period consumption are, as it was the case for private savings, an increasing function of wage-income net of taxes and of the previous generation’s savings and pension benefits. Contrarily to private savings though, first- and second-period consumptions increase with the amount of pension benefits received in period t+1 as it constitutes part of the individual’s life-cycle wealth. A positive rate of time preference which favours present consumption gives more weight to any variation of pension benefits on first-period consumption. An augmented interest rate (rate of return to savings) renders first-period consumption less attractive thus reducing the impact of a positive variation of social security benefits.
As a special case, by assuming that the individual in period t is selfish i.e. 
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, we can easily derive Razin and Sadka (2000a)’s result as equations (6), (7) and (8) then collapse to 
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Euler Equation
The allocation of consumption over a person’s life will vary according to the following equation
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As we previously mentioned, the interest rate rt+1 is the rate of return to saving and the inter-temporal discount factor β is the rate at which individuals discount future consumption. The impact of altruism on the consumption decisions of the individual born in t can be best understood by assuming that individuals choose per capita consumption to equate the rate of return r to the rate of time preference ρ. Normally in this case, a log-linear utility function would render the optimizing agents indifferent to the timing of consumption i.e. first- and second-period consumption would be equal, and hence indifferent at the margin between consuming and saving. 
In the present context, altruism constrains the agents to reduce their second-period consumption according to their own degree of selfishness
. A parallel can therefore be established between the degree of altruism and the rate of time preference. A positive rate of time preference means that consumption is valued less the later it is received thus agents prefer to consume today rather than tomorrow. A positive degree of altruism, as it represents the value given to the consumption of future generation, also provides a preference for first-period consumption. 
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Therefore the individual’s decision to defer consumption is not only related to the interest rate and the rate of time preference but also to his degree of altruism. The stronger is the individual’s altruistic nature, the larger will be the relative reduction in his second-period consumption. This conclusion is similar to what would result if the interest rate was lower than the rate of time preference or if the economy introduced taxes on private asset income; people would be motivated to substitute consumption towards the present. 
In the economy described by Razin and Sadka (2000a) where individuals are selfish, the allocation of consumption over a person’s life would be expressed as
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The agents have a pattern of consumption that falls, rises or remains constant according to the rate of return to capital being smaller, greater or equal to the rate of time preference. Assuming that ρ = r this special case leads to the equalization of first- and second-period consumptions.  The introduction of altruism therefore reverses this pattern: the altruistic individual has a path of consumption that falls over time. 

The Effective Labour Supply
At each period t, only the young generation constitutes the labour force of the economy as we assumed that individuals work when young (first period of life) and then retire i.e. stop working when old (second period of life). The workforce is divided into two homogenous groups of workers; the unskilled (
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) which spend their entire unit of time working at a productive level of q<1 and the skilled (
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), with the average innate ability e-, which spend (1-e-) of their unit of time working at a productive level of q=1. 

We normalize the young population of period zero to unity and obtain the following aggregate effective labour supply  
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The first term consists of the effective labour supply of the skilled workers and the second term is the effective labour supply of the unskilled workers.

With a natural growth rate of n, the young population will reach 
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In period t, the (1+n)t
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 skilled workers spend e units of their 1 unit of time studying and (1- e) units of their time working at a rate of q=1. The (1+n)t
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unskilled spend their 1 unit of time working at a rate of q<1.
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1.2. Firms

The firms produce goods, pay wages for labour input and make rental payments for the use of capital. Each firm has access to the constant-returns-to-scale production technology 
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Since each young person owns one unit of time and works according to their ability, the variable Lt is the total effective labour supplied by young people in the economy. It is assumed that the capital stock in period t is productive in the same period; there is no lag in the production and use of capital.
A competitive firm, which takes rt and wt as given, maximizes profit for a given Lt by setting the marginal product of capital equal to its rental price. 
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In full-market equilibrium, the wage rate will be equal to the marginal product of labour
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Therefore, profits will equal zero for any value of Lt.
As in Razin and Sadka (2000a), we assume that capital depreciates fully after one period, i.e. 
δ = 1. The factor price of capital will thus be determined by 
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1.3. The Government

The Government collects taxes on the labour income of young workers in order to sustain a social security system that provides pension benefits to the elderly. As in Razin and Sadka (2000a), individuals make a contribution to the social security system in the first period of their life (when young) and receive payment i.e. demogrant benefits Pt+1 in the second period of their life (when old). The government operates an unfunded system, as a PAYG pension system, that transfers current contributions made by the young directly to the current old so that the governmental budget is in equilibrium at each period. Contributions take the form of a payroll tax where τ is the tax rate per unit of income.
In each period t, the total contributions paid to the government by the young generation are expressed as
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In period t, there are (1+n)t workers which contribute a fraction τ of their labour income to the social security system and (1+n)t-1 retired individuals who receive pension benefits from the social system. The budget equation of the PAYG pension system is therefore
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Solving for Pt, the pension benefits for each retired individual are
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The PAYG pension system transfers current contributions made by the young directly to the current old therefore provide the individual with a rate of return on social security savings that is equal to n, the growth rate of population rather than rt, the interest rate
. The PAYG pension system is a pure transfer mechanism i.e. does not save hence the only source of capital for the economy consists of the individuals’ private savings. Looking at equation (6) for private savings, we can see that the introduction of a PAYG pension system reduces private savings on two levels: once through the contribution (tax) rate and secondly via the pension benefits. 
1.4. Equilibrium

We now combine the behaviour of competitive households and firms that face given values of wt and rt to analyze the structure of a competitive market equilibrium. For a certain sequence of wages and rental rates, each family chooses a path of consumption and wealth accumulation  by supplying both labour and capital inelastically (capital being the result of previous saving-consumption decisions and thus given at time t). 
The aggregate stock of capital

The savings of the young unskilled and skilled workers make up the next period’s capital stock. In each period t, the aggregate savings of the old generation (skilled and unskilled) constitutes the economy’s stock of capital Kt which is used in the current period production of the consumption good. As previously mentioned, since the PAYG pension system only acts as a transfer mechanism between the contribution of the young and the benefit of the old, the only source of capital for the economy is the individuals’ private savings st. In period zero, at the start of the economy, the aggregate stock of capital (K0) is owned by the 
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retired domestic-born individuals.
The aggregate stock of capital of period one is composed of the savings of the domestic-born young generation (unskilled and skilled) of period zero
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In period t, the aggregate stock of capital consists of the savings of the (1+n)t-1 retired agents. Among the (1+n)t-1 individuals, there are (1+n)t-1
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 who are unskilled, hence the aggregate capital stock is
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The capital-labour ratio
In period zero, the capital-labour ratio is given by
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where L0 is given by equations (10). In period one, the capital-labour ratio k1 is given by
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Since K1 is given by (19), L1 and P1 are obtained by equation (11) and (18), we get that k1 is equal to
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Henceforth, in period t, the capital-labour ratio kt is given by
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Using equation (20), (12) and (18), we find that the capital-labour ratio kt becomes:
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Equation (23) is a linear difference equation in kt; for every value of kt, the equation implicitly determines the value of kt+1 at the equilibrium. 
1.5. The role of Altruism

In our model, we formulated altruism as an end of life intergenerational transfer and defined it as a fraction of the life-cycle wealth of the donor. Having assumed that the amounts bequeathed reflect concerns for the welfare of future generations, we can therefore see that altruism (bequests) will consequently link each generation to the one that precedes it and to the one following it. As a result, individuals don’t solely plan according to their own life (as a life-cycler) anymore but behave as if part of a dynasty i.e. infinitely-lived horizon. In this context, we can explore the implications of altruism for the agents’ economic behaviour and for the economy’s accumulation of capital.
The effects of Altruism on the economic behaviour of the individuals born in period t 
The degree of altruism

When we first introduced the selfishness factor in section 1.1, we assumed every individual to be altruistic and postulated that 
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 to avoid the extreme situations of pure selfishness and perfect altruism i.e. where individuals bequeath no assets or transfer their entire wealth, respectively. We can now specify the value of the selfishness factor. Since bequests are made in the second-period of a donor’ life they are, in this respect, comparable to old-age consumption. Furthermore, since agents would still prefer an additional unit of their own old age consumption to an added unit of their children’s consumption, the selfishness factor 
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must be at least as large as the inter-temporal subjective discount factor β for altruism to impact an individual’s behaviour. Looking at the Euler equation (12), we can also see that in order to ensure a non-negative pattern of consumption, the term 
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 and thus to 
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Private savings
Looking at the equation for private savings we can see that the degree of altruism expressed by the individual born in period t will impact his private savings. Taking the derivative of (6) with respect to 
[image: image66.wmf]f



[image: image67.wmf][

]

0

)

1

(

)

1

(

1

>

+

+

+

=

¶

¶

-

t

t

t

t

P

s

r

s

b

b

f


The degree of altruism positively influences the savings propensity of the donor; the amounts being transferred in the second-period of his life, the agent needs to accumulate assets when young in order for the transfers to take place.  
Comparing equation (6) with the one for private savings in Razin and Sadka (2000a), we can see that the altruistic savings of the individual born in period t incorporates two new components: private savings of, and pension benefits received by, his parents (individuals born in period t-1). Remembering that bequests received by the individual born in period t is a function of those two same elements, we can see that private savings in period t are now affected by income, bequests received and pension benefits. 
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                                                                             (6’)
We have previously determined that, under a PAYG social security system, pension benefits decrease private savings. The effects of amounts bequeathed by the previous generation on the private savings of the current young, for given wages and interest rates, will vary according to 
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The bequest received by the individual born in period t will contribute to an increase of his private savings in the same constant proportion as his net income earned from labour. Comparing the effects of pension benefits and of bequests received on the individual’s private saving, we can derive the following result: intergenerational transfers will have a greater effect on private savings than social security if the rate of time preference ρ is smaller than the rate of return on capital rt+1. A higher rate of return to capital renders savings more attractive i.e. reduces the negative impact of pension benefits on savings, as does a smaller rate of time preference which favours a shift in consumption towards the future, therefore allowing for a greater positive variation of savings following an increase in the amounts bequeathed bt. Nonetheless, the bequest motive mitigates the negative impact of pension benefits on private savings and contributes, in conjunction with amounts received from the previous generation, to the growth of private savings. 

First-period consumption

Comparing the equation for first-period consumption with the one from Razin and Sadka (2000a), we can identify two important additions: the private savings of, and the pension benefits received by, the parents (individuals born in period t-1). Taking the equation (1) for bequest and replacing it in equation (10) for first-period consumption, we get
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To quantify the impacts of bequests received on first-period consumption, we take the derivative of (7’) with respect to bt and obtain 
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Intergenerational transfers positively contribute to first-period consumption in a constant proportion inversely related to the subjective discount rate and in the same proportion as the wage income net of taxes. First-period consumption is positively influenced by both bequests received and by pension benefits but will be more affected by the variation in bequest than the variation of pension benefits since the interest rate is positive i.e. 1 < 1+rt+1.
Second-period consumption
The degree of altruism also affects old age consumption as it determines the fraction of the previous generation’s wealth that will be received by the individual born in period t, but also the amount of his own wage income and pension benefits that will go towards it. Therefore deriving equation (8) with respect to
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The degree of altruism negatively influences the second-period consumption of the individual born in period t. As illustrated by the Euler equation, the altruistic agent needs to sacrifice a larger fraction of his second-period consumption compared to his first-period consumption, in order to provide bequests for his (1+n) descendants. Re-writing the equation for second-period consumption to take into consideration the bequests received from the parents
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The derivative of (8’) with respect to the bequests received
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demonstrates that the amounts received from the parents contribute to second-period consumption in the same proportion as the wage income net of taxes and will vary according to the degree of altruism expressed by the parents.
The bequest motive

We can thus see that altruism creates intergenerational transfers which conduce every choice made by the individual born in period t to be directly influenced by the decisions made by his parents (the individual born in period t-1) via bt and to impact the behaviour of his (1+n) offspring (the individual born in period t+1) via bt+1. The bequest motive implies an accumulation effect: the bequest received by the individual born at time t increases his private savings which directly augments the amount he will himself bequeath in the second-period of his life. Using (1) and equation (6’), the bequest motive becomes
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Since the utility function is concave, households prefer a smooth consumption profile and would like to offset the redistribution imposed by the social security system. The redistribution is thus compensated by an augmentation of the wealth left to the next young generation. The bequests will also be positively influenced by an augmentation in pension benefits.
The impact of altruism on the accumulation of capital

At the equilibrium, the aggregate stock of capital in each period t is comprised of the savings of the elderly generation which are, as demonstrated in the previous sub-section, positively influenced by the degree of altruism. By looking at the equation for the aggregate stock of capital, we see that the presence of altruism renders the aggregate stock of capital in period t linked to the stock of capital of the previous period t-1. Moreover, altruism also contributes to the growth of the stock of capital via the benefits received from the social security system. Deriving equation (20) with respect to the degree of altruism
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Now looking at the derivative of that same equation but with respect to Kt-1, we see that the positive contribution from Kt-1 to Kt is an increasing function of the degree of altruism 
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With the assumption of
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, we can see that the degree of altruism significantly augments the portion of the variation of the stock of capital of the previous period which contributes to the growth of the current period capital stock. The impact of intergenerational transfers on the dynamic adjustment of the economy is to accelerate the rate of capital accumulation while also increasing the steady state capital stock. Altruism allows for the remediation of the reduction of private savings and of capital engendered by the social security system.

Section II. Dynamics of the Economy and Migration
We suppose that, in the period before immigration (period zero), the economy is in a steady state. Bequests are existent and represent an exogenous and constant fraction of the life-cycle wealth of the elderly. The economy is thus characterized by two types of intergenerational transfers: the pension benefits which constitute a transfer from young to old and the bequests which are transfers from old to young. 
2.1. The migrants’ arrival 

In period zero, m altruistic migrants are admitted into the economy. It is assumed that these altruistic migrants are all young, unskilled and have no capital. Once entered into the country, they adopt the domestic norms of the natives such as fertility rate, preferences and skill distributions. Their arrival impacts on 

1) The effective labour supply (L0) and;

2) The pension benefits (P0).

Impact of migrants’ arrival on effective labour supply

The arrival of young unskilled migrants induces a reduction of the total productivity of the young workers while the sudden inflow of young individuals in the economy, which goes from 1 up to (1+m) workers, contributes to an augmentation of the effective labour supply which becomes
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And thus increases by a net proportion, defined as the productivity of unskilled workers q times the number m of immigrants, compared to its steady state level.
The increase in effective labour supply reduces the capital-labour ratio (k0). Since the aggregate stock of capital in period zero K0 is not affected by immigration, as migrants don’t bring any capital with them, the augmented effective labour supply L0 reduces the capital-labour ratio with respect to its pre-migration steady state value (k*). 
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The reduction of the capital-labour ratio translates into a reduction of the wage rate and into an increase of the rental rate of capital. With private savings of the young individuals an increasing function of wage-income, i.e.
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, the current decrease in the wage rate translates into lower income which results into lower savings for the young agents of period zero. 
The effect of an increase in the interest rate is ambiguous as it involves a substitution effect and an income effect. The substitution effect of an increase in interest rate lowers the price of second-period consumption therefore agents shift consumption from the first to the second period and augment savings. The income effect increases the feasible consumption set, augmenting the consumption in both periods. The net impact of these two effects is ambiguous on the first-period consumption but will definitely increase the second-period consumption. In a model where agents live for two periods and have a log-linear utility, the interest rate has no effect on the supply of savings as the substitution and income effect cancel each other. The private savings accumulated by the young generation will only be affected by the current wages which by being lower will decrease their savings.
In period zero, the private savings of the elderly (accumulated in period t-1) now constitute the current capital stock. This increase in the value of capital positively influences the elderly generation by providing them with higher returns on their savings hence supplying them with more second-period income. 

Both unskilled and skilled workers of period zero lose from the reduction in the wage rate while the elderly, who have accumulated savings from their work effort in period -1, are now receiving more income from interest earned on their capital. The reduction in the capital-labour ratio that results from the increase in effective labour supply benefits the retirees while penalizing the young workers. 
Impact of migrants’ arrival on pension benefits

Immigration increases the number of contributors to the social security system. Following the migrants’ arrival, the number of contributors increases from 1 to 1+m individuals. The fraction
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 to the social security system while the now augmented proportion 
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. The total contributions paid in period zero by the young workers are
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We can see that for a given contribution rate τ, immigration increases total contributions. Since the migrants are all young individuals, the elderly population of period zero remains at its pre-migration level of 
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retirees. The pension benefits in period zero, following the migrants’ arrival, will now take the form of
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Taking the derivative of (18’) with respect to migration m, we can see that an increasing number of migrants, even of low-skilled workers, raises the pension benefit by a positive factor:
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On the other hand, since the migrants’ arrival leads to a reduction of the wages in period zero, we must determine the net impact of immigration on pension benefits. Deriving equation (18) with respect to w0 demonstrates that a decrease in wages resulting from the migrants’ arrival reduces pension benefits compared to its steady state value by a constant and positive fraction:
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In order for fiscal policy to benefit from low-skilled migration, the number effect needs to be greater than the wage effect i.e. 
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. Since the first term on the right-hand side is a constant and the wage rate falls following the arrival of migrants (leading
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to be <0), we conclude that the number effect on the social security system is more important than the wage effect therefore the pension benefits increase in period zero. The constant numbers of retirees of period zero will therefore receive higher benefits compared to the pre-migration levels and therefore gain from low-skilled migration. 

By looking at the income side of the second-period budget constraint (4), we can see that this augmentation of pension benefits P0 carries the following effects: The amount bequeathed (b0) by the retirees of period zero to the young of period zero will be higher since their altruistic nature makes them pass along a portion of the increase received on their pension benefits (P0). The amount bequeathed to the young generation of period zero will be higher following the migrants’ arrival compared to the amount they would have normally received (the steady state value b*). The larger the augmentation of the pension benefits, the greater the amount allocated to the young of period zero. The second-period consumption of the old generation of period zero (
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) will also be augmented following the increase in pension benefits (P0). The increase in old age income due to the rise in pension benefits will be a greater benefit to the young generation or to the elderly generation, depending on 
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, the increase in old age pension benefits is more favourable to the young than to the elderly.
The role of altruism in the period of the migrants’ arrival

In this economy, bequests are the unique means by which parents can transfer portion of their wealth to their offspring. Having defined bequests as a fraction of life-cycle wealth, we can see that, in period zero, the amount bequeathed (b0) by the retirees to their offspring will be higher following the increase of their pension benefits (P0) and augmentation of interest rates (1+r0). By taking the derivative of equation (1) with respect to pension benefits, we can see that a positive and constant fraction of the increase in P0 will be distributed by the elderly of period zero to their (1+n) descendants according to their degree of altruism.
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The derivative of the equation for bequest (1) with respect to interest rate also identifies a positive and constant
 fraction 
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Therefore, for a positive degree of altruism i.e.
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, the amount bequeathed to the young generation of period zero will be higher following the migrants’ arrival than the amounts they would have received in the pre-migration steady state. As previously demonstrated in section 1.6., this increase in the amount bequeathed positively influences the saving and the consumption capacities of the young generation therefore mitigating the negative impact of the falling wages in period zero. Intergenerational transfers augment private savings of the young generation of period zero, and thus the stock of capital K1, further increasing wages and decreasing the interest rate in the following period (t = 1).
2.2. The aging of the migrants 

In period one, the m unskilled migrants are now retired and therefore benefit from the PAYG pension system. Their m(1+n) descendants contribute to the economy in the same manner as the (1+n) descendants of the domestic-born through their labour participation (unskilled and skilled) and their contribution to the social security system. The aging of the m unskilled migrants affects 

1) The aggregate stock of capital (K1) and;

2) The pension benefits (P1).

While the labour participation of their m(1+n) descendants affects 

1) The effective labour supply (L1) and;

2) The pension benefits (P1).
Net impact of the aging migrants on the capital labour ratio (k1)

In the period of their arrival, the now retired migrants have accumulated private savings according to the same preference attributes as the domestic born. Despite the falling wage rate w0 which led to a reduction in private savings s0, the increased number of savers (1+m) and the augmented bequests b0 result in a net growth of aggregate savings thus the stock of capital for the economy K1 augments. The m(1+n) migrants’ offspring are participating in the labour force with the same skills distribution as the domestic-born contributing to an increase of the effective labour supply in period one.
In the period following the migrants’ arrival, the per capita stock of capital monotonically increases back towards its steady state level. This increase of the capital-labour ratio translates into an augmentation of the wage rate w1 and into a reduction of the rental rate of capital r1. Both unskilled and skilled workers of period one gain from the increase in the wage rate while the elderly, who have accumulated savings from their work effort in period zero, are now receiving less income from interest on the capital they own. The augmentation in the capital ratio benefits the young workers while penalizing the elderly. 

Impact of the aging migrants and their descendants on Pension Benefits (P1)

The total number of contributors to the PAYG pension system, which is now composed of the offspring of both domestic-born and migrants, has reached (1+n)(1+m) in period one. The total contributions made by the young generation is expressed as follows
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As we can see, even in the period following the arrival of low-skilled migrants, immigration still contributes positively to the funds available to be distributed to the elderly.
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Since the unskilled migrants are now retired and thus are entitled to receive pension benefits, the elderly population now translates into (1+m) retirees who benefit from the social security system. The pension benefits are now equal to
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Despite an increase in the amount of total contributions, the augmented number of pensioners leads the pension benefits received by the (1+m) elderly of period one to be reduced compared to the pension benefits they would have received without the arrival of the migrants (steady state) as the wage rate is lower.  In period zero, the migrants were young workers thus contributed to the social security system as low-skilled workers. In period one, they now receive the same pension benefits as the skilled workers therefore expanding the burden on the social security system. 

The pension benefits in period one P1 decrease compared to those of the previous period P0 and even reach a lower amount than the steady state due to the loss in pension contributions of the migrants, to the decrease in wages, and to the increased number of retirees. 

The role of altruism when the migrants are aging

As previously mentioned, the intergenerational transfers received by the young of generation zero (b0) increased due to the positive outcomes of low-skilled migration on interest rate and on pension benefits. A constant fraction β/(1+β) of this augmentation in b0 contributed to the private savings of the young of period zero (s0) and was therefore, according to equation (1), passed on to their offspring (the current young of period one) via the bequest motive b1.
Looking at equation (1’), we can also see that the decrease in interest rate (r1) and in pension benefits (P1) diminishes the amount bequeathed (b1) in period one by the elderly generation compared to the amount they themselves received (b0) as young workers in period zero. 
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The amount bequeathed to the young generation of period one will be lower than the intergenerational transfer their parents received in period zero but will still be higher than the amount they would have normally received without the migrants’ arrival (the steady state value b*) due to the accumulation effect induced by b0.  The net impact of intergenerational transfers is to increase private savings of the young generation of period one. 
2.3. The offspring of the migrants (period two and following)

In period two and subsequent periods, the descendants of the migrants are now fully integrated into society. The shock of immigration has been absorbed by the economy which will continue to converge back towards its previous steady state. The migrants no longer affect the capital stock, the effective labour supply or the pension benefits. 
Each period t= 2 and on, the capital-labour ratio (kt) increases monotonically back to its previous steady state level k*.  As illustrated by equation (23), the capital-labour ratio is no longer affected by migrants as the composition of unskilled versus skilled population does not depend on m. In the second period following the migrants’ arrival, the number effect has completely disappeared since the immigrants’ descendants have the same demographic characteristics as the domestic-born.

On the path towards the previous steady state, the wage rate
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will increase and the rental rate rt will decrease until they reach their pre-migration steady state values. Private savings also decline until they reach the pre-migration steady state values. From equation (18), we can see that pension benefits are affected by the descendants of the m aging migrants as they augment the number of beneficiaries. Their (1+n)tm offspring now contribute to the social security system in the same proportion as the domestic born thus the right hand side now reflects the augmented number of contributors. In each period 
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, the pension benefits Pt increase due to the increase in the wage rate until it reaches its previous steady state value. The bequests increase in the period of the migrants’ arrival and then gradually decrease back to their pre-migration steady state value mainly due to the falling interest rates and of the decrease in private savings.
Section III. Welfare Analysis
The arrival of the low-skilled migrants

In the period of the migrants’ arrival, the economy is now populated by 1 domestic-born worker, m unskilled migrants and by 
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 retired individuals. As previously demonstrated, the capital-labour ratio falls in the period of immigration and the additional labour force, although unskilled, augments the pension benefit to the elderly generation. We therefore obtain the same result as in Razin and Sadka (2000a): the old of period zero always gain from unskilled migration due to the pension benefit P0 that has augmented and the rate of return to capital (1+r0) that increased following the fall of the capital-labour ratio.  However, contrary to their results, the elderly generation does not entirely consume this increase in second-period revenue but distribute part of it to their descendants. The income side of the second-period budget constraint (4) reflects that both the increase in interest rate r0 and in pension benefits P0 will contribute to an augmentation of old-age consumption and of intergenerational transfers to their (1+n) offspring. The augmentation in old-age consumption translates into an increased welfare for the elderly generation of period zero. But, since a portion of the gain earned by the elderly is transmitted to the young of period zero, their welfare is thus reduced compared to what it would be if they had behaved as life-cycler.  

The young of period zero (both unskilled and skilled) are facing a decreased wage rate w0 which negatively affects their income from labour participation as they inelastically supply their one unit of time. However, the altruistic nature of their parents allows them to gain from the migrants’ arrival as their first-period income is not only composed of salary but of bequests. By looking at the first-period budget constraint (3), we can see that the reduction in the wage rate w0 diminishes the consumption and the saving capacities of the young domestic-born workers but that the bequests b0 they inherited from their parents, which increase following the positive variation in interest rates and in pension benefits, offset part of this reduction in wage income. Even though the degree of altruism remains constant, the rise in interest rate and in pension benefits that followed the migrants’ arrival is sufficient to ensure that the amount bequeathed in period zero will be higher than its pre-migration steady state value. 

Looking at the income side of equation (3’), we can see that the negative impact of wages on the young agents’ first-period consumption and private savings will be compensated by the bequest motive if the variations in 
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 are higher than the relative change of w0. Having assumed a positive degree of altruism, the increase in interest rate and in pension benefits induced by the migrants’ arrival translates into greater bequests, compensating for the decrease in gross wages.  The first-period consumption as well as the private savings of both unskilled and skilled workers increases compared to the steady state value. Contrary to the Razin and Sadka (2000a) result, both the unskilled and skilled workers of period zero also gain from migration in the presence of altruism.
The reduction in the wage rate w0 also affects the m unskilled migrants and to a greater degree as they can only rely on their wage-income from labour participation. Being the first members of their families to arrive in the host economy, they don’t benefit from intergenerational transfers like the domestic-born workers. And even though they received the same wage income for their participation in the labour market as the domestic-born unskilled workers, their consumption and saving capacities will nonetheless be lower due to the absence of bequests. Absents of the steady state, their positive first-period consumption therefore constitutes a welfare improvement.

The aging of the migrants

In period one, the economy is populated by (1+m)(1+n) workers and by (1+m) retired individuals. The capital-labour ratio starts to rise monotonically back to its pre-migration steady state level inducing an increase in the wage rate and a fall in the interest rate. The pension benefits in period one falls below the steady state level but then rise monotonically back to its pre-migration level. 

The young generation of period zero now constitutes the elderly generation of period one and thus are entitled to pension benefits. Being, like their parents, of an altruistic nature, they pass along a portion of their second-period income to their offspring (the young of period one). The old generation of period one now receive lower pension benefits than the steady state value and the lower return to capital (resulting from the increased propensity to save) will force a reduction of second-period consumption and of bequests. The long-term impact of the generosity of their parents (the old generation of period zero) will be reflected in the amount bequeathed in period one.

The income side of the second-period budget constraint (4) demonstrates that the decrease of interest rate r1 and pension benefits P1 both contribute to a decrease of old-age consumption and of amounts transferred to the (1+n) offspring. The net impact on the welfare of this generation will be positive if the degree of altruism exhibited by their parents was sufficient to ensure a strong enough growth of the first-period consumption that would compensate for the fall of their second-period consumption. Having determined that
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, the welfare of the agents born in period zero is thus improved. 

The unskilled migrants now have access to the social security system and they consume their savings and pension benefits. Despite the decrease in interest rate r1 and in pension benefits P1, the net impact on the welfare of this generation is nonetheless positive as they were absent from the steady state. 

The wage rate w1 and the bequests received b1 both contribute in the same proportion to first-period consumption and to savings of young workers, their variations translate into opposite effects. The consumption of the young unskilled and skilled workers of period one decreases compared to the steady state consumption level. The descendants of the unskilled migrants now benefit from intergenerational transfers like the domestic-born unskilled and skilled workers but to a smaller degree due to their parent’s low-skilled income. Even though the migrants’ offspring receive the same wage income as the domestic-born unskilled workers for their participation in the labour market, their consumption and saving capacities are nonetheless reduced due to the smaller intergenerational transfers. The first-period consumption of the young unskilled and skilled descendants of the migrants is thus smaller than that of the unskilled and skilled, respectively, offspring of the domestic-born workers.

In the following periods, as the economy monotonically returns to its steady state level, all income groups in every generation benefit from the increasing wages and pension benefits. The descendants of the low-skilled migrants, who were consuming and bequeathing less than their domestic-born counterparts, are now fully integrated into the host economy and have caught up with the latter due to the adoption of similar preferences and characteristics. Optimizing altruistic agents save a larger fraction of their wealth in order to bequeath it to future generations. The increase in bequests augments the funds available to the next generation, which increases their savings and the capital stock, and diminishes the return to capital. Over time, the bequest channel is enough to offset part of the decline in returns that would have been observed in a world with lifecycle savers. 
Section IV. Conclusions 
We have demonstrated, by extending the work of Razin and Sadka (2000a) to include dynastic altruism, that immigrants need not be skilled to contribute to the sustainability of the host country’s fiscal policy. Within this context of inter-generational altruism and pay-as-you-go pension system, we find that for certain degrees of altruism i.e.
[image: image111.wmf])

1

(

1

n

+

<

£

f

b

, it is possible to maintain the growth of private savings, consumption and capital despite the negative impact on wages of the arrival of low-skilled immigrants. As long as the degree of altruism is not so low that private savings would not be large enough to compensate for the decrease in wages or so high to conduce to over-saving leading the economy to be inefficient i.e. growth can’t be sustained in the long term, the altruistic linkages and the bequest motive are sufficient to compensate for the initial negative fiscal impact of low-skilled migrants. Considering conventional parameter values such as an annual fertility rate of 2.0%, a rate of time preference of 5.0% and a period of 30 years, the degree of altruism would oscillated between 23.1% and 55.2% and can thus be empirically supported.
 
In the period of arrival of low-skilled immigrants, the current elderly gain from their pension benefits which increase in the number of migrants and from the higher interest rates as they own all the capital (aggregate savings). The old generation uses its net migration-induced gains to augment their second-period wealth which then translates into increased old-age consumption and greater end-of-life bequests. Despite the reduction in wages that resulted from the migrants’ arrival penalizes them, the young domestic-born generation ends up having increased welfare due to the amount bequeathed by the elderly. Therefore, the domestic-born workers (both skilled and unskilled) also gain from low-skilled migration and can also afford to bequeath larger amounts to their offspring. The unskilled migrants do not benefit from intergenerational transfers when young but gain from the pension benefits when retired. Since migrants and domestic-born offspring have the same socio-economic characteristics, by the following period all generations are better off (Pareto improving). As a result, all income (high and low) and all age (young and old) groups benefit from migration. And, if migration is repeated in each period, the steady flow of immigrants will engender larger gains for all future generations.
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� OECD reports that, in 2005, the ratio of population aged 65 and older to the total population is 13.6% in average and should increase to 17.3% in 2020 and to 26.7% in 2050 (OECD, 2008).


� OECD reports that, in 2005, the average fertility rate was 1.60 births per woman down from 3.2 in 1960 and 2.0 in 1980 and that life expectancy at birth had reached 78.6 years old on average, up 10 years from 1960 (OECD, 2007).


� See Borjas (1994a) for a complete review of the impacts of immigration on the sustainability of public finances and economic welfare of the domestic population.


� The recent empirical study of Horioka (2009) measures the average bequest received by Japanese households as approximately 15% of life cycle wealth while it reaches an average 17.89% for social security recipients.


� For other studies in which bequests are exogenously determined: Bohn (2006a) constrains retirees to leave an exogenous fraction (the bequest share) of their resources to the next generation. In Creedy and Guest (2008), households leave a bequest equal to 10% of their total lifetime pre-tax income.





� We impose the condition that parents can not leave negative bequests to their children in order to prevent family debt from increasing exponentially. This is similar to the no-Ponzi-game condition.


� Given the fertility rate is constant and exogenous.


� Since the economy is dynamically efficient, we have r > n.


�This condition is confirmed by theoretical results such as in Cass (1965) and Koopmans (1965) who assumed that n < ρ in order for the utility to be bounded when consumption is constant over time.


� The amount of private savings, accumulated by the old of period zero (s-1), having been chosen in the period before immigration, it is thus perceived as given in period zero.


� The empirical literature (Barthold and Takatoshi (1992); Campbell (1997); Delke (1989); Horioka, (2009)) reports that bequeathed amounts represent between 18% and 80% of life-cycle wealth.
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