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Par eto Efficiency of the Pay-as-you-go Pension System
in a Three-Period-OL G Model

l. I ntroduction

The Pay-as-you-go (PAY G) pension system is under pressure from at least two sources.
On the one hand, the aging population demands for higher contributions or lower bene-
fits. On the other hand, increasing labor mohility, in particular in the European commu-
nity, makes arace to the bottom in contributions possible.

Particularly in the US, a fully funded pension is proposed to avoid difficulties. A
fully funded system will neither distort the leisure-labor decision nor the residence choice
of mobile workers. On the other hand, to overcome inefficiencies in a common labor
market, harmonization of PAY G pension systems has also been suggested.

Thereis alarge strand of literature which discusses whether a fully funded system
Pareto dominates a PAYG pension scheme. Although the rate of return of the fully
funded system, i.e. the interest rate, exceeds the internal rate of return of a PAYG sys-
tem, i.e. the growth rate of wages, this is not a trivia question since a PAYG system
benefits the first generation which does not contribute but profits from the pension sys-
tem. A Pareto-superior transition from an unfunded to a funded system has to take those
gains into account. As, e.g., Sinn (1997) pointed out, any pension system is a zero-sum
game for all the participating generations. Pension systems redistribute among genera-
tions. Therefore, a Pareto-improving transition from a PAY G system to a funded system
is impossible when the pension system generates no static inefficiencies. Roughly ten
years ago, this was presented rigorously by Breyer (1989) [see also Verbon (1989)].

However, contributions to the PAY G system are derived from wage earnings and
distort therefore the leisure-labor decision. For a small open economy, Homburg (1990)
argued that if some utility is attached to leisure, intergenerational Pareto efficiency is
violated, and therefore a Pareto-improving transition from unfunded to funded pension

schemes is possible. Ignoring the implementation of such a mechanism, Breyer and
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Straub (1993) extended this result to a large closed economy. In any case, a static ineffi-
ciency gives way to a Pareto superior transition.

Fenge (1995) showed that the argument does not apply when the benefits of a
retiree are proportional to the individual contributions. He called this feature partial
equivalence and claimed that it ensures the intergenerational efficiency of a PAYG sys-
tem. This result attracts attention, particularly in Germany, where the PAYG system is
endowed with individual accounts. E.g. Sinn (1997) stated that ,Fenge's result is im-
portant” because it doubts the merits of a transition from a funded to an unfunded sys-
tem. ,, Appropriate isolated reforms of the tax system® would do much better than a
fundamental change in the pension system.

The results, discussed so far, were derived in a standard two-period-overlapping-
generations framework. To restrict pension schemes to partial equivalent systems which
ensure that benefits are proportional to contributions, has a unique meaning. If, in con-
trast, people’s lives are divided in more than just two periods, even partial equivalence
gives scope for reforms of the pension system. Therefore, this paper employs a three-
period-overlapping-generations model to discuss intergenerational (in-)efficiency of a
PAY G system when labor supply is endogenous.

Two main results will be derived: On the one hand, a PAY G system is intergen-
erational PARETO efficient, if reforms are restricted to guarantee that present values of
benefits are proportional to present values of contributions. This property will be called
partial equivalence of present values. In that case, the argument of Fenge (1995) fully
applies. Lacking in lump sum taxes and further instruments, the government is unable to
reduce static inefficiencies. This result cannot be applied to any linear pension system
where the benefits of a retiree are proportional to weighted individual contributions.
Thus the German PAY G scheme is not perfectly intergenerational efficient, which has
been pointed out before by the advisory board of the German ministry of economics [see
Wissenschaftlicher Beirat beim Bundesministerium fur Wirtschaft (1998), part 52].

Therefore, in general, designing the pension system becomes a sort of second-

best-optimum taxation problem. If the actual PAY G scheme is not for every generation a
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second-best-optimum, a Pareto-improving transition from the PAYG system to a fully
funded system becomes feasible. Hence, this papers shifts the attention from first-best
policies to second-best policies. While some simulation studies considered second-best
taxation to manage the transition from a PAYG system to a fully funded system [see,
e.g., Hirte and Weber (1997) and Fehr (1998)] their is lack of theoretical analysis in a
second-best framework.

The mobility issue has also been dealt with by some authors. Homburg and Rich-
ter (1993) made clear how important harmonization of premium payments is in order to
ensure interregional efficiency, i.e. identical marginal products of labor, if labor is per-
fectly mobile. First and not surprisingly, they showed that a fully funded system does not
distort the residence of mobile workers. Second, they claimed that harmonized premium
payments will guarantee interregiona efficiency only in the stationary state when work-
ers do not expect future shiftsin the distribution of the mobile workers. However, Breyer
and Kolmar (1994) argued that a constant population distribution is the only plausible
belief when the total population stays constant. Therefore, harmonization would ensure
interregional efficiency just from the beginning.

Regarding mohility, the aim of the paper is to apply the three-period-overlapping
generations model. For simplicity, the second part of the paper focuses on interregional
efficiency by assuming inelastically supplied labor. While the analysis will show that some
harmonization is necessary to avoid inefficiency, complete harmonization of the pension
schemes is not necessary. Only in specia cases, a justification of perfect harmonization
can be found.

The remaining part of the paper is organized as follows. While section two dis-
cusses intergenerational Pareto efficiency, section three focuses on interregional effi-

ciency. Thefinal section concludes.

1. Intergenerational Pareto efficiency

Consider a small open economy in which labor and capital are used for production ac-
cording to a linearly homogeneous production function which takes place in a competi-

tive firm sector. If [abor isinternationally immobile but capital is perfectly mobile, at time
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t, theinterest factor R, =1+r, >1, therefore the capital intensity and, thus, the wage rate
w, are exogenous. Furthermore, we assume for smplicity that the interest rate stays
congtant and hence R, = R, for al t. In the absence of technological change, this would
aso imply w, =w .

The framework employed here is a simple overlapping-generations model where
the lifespan of every individual consists of three periods. People consume in every period
but supply labor only in the first two periods. For simplicity, the paper assumes that all
individuals have identical utility functions and time endowments (and abilities) and that
the population stays constant. It is also assumed that the ability does not change during
an individual’s working period. In any period, the wage rate is the same for young and

middle-aged people. A young member of generation t faces the problem

() max U(Ct,t’ct,t+l’ct,t+2’1_ It,t A- It,t+1)
Ct.t:Ct t+1:Ct 425
it t+l

st C,+s, =w/l(1- t),
Cira TSt = Wt+1|t,t+1(1' t) +s5,R,
Cirrz = Stes1R * Prazs

where ¢ denotes consumption, | labor, s savings, t the contribution rate, i.e. the wage tax
rate, and p the pension received by the individual. Total time in each period is normalized
to one. If there is only one subscript (as with w and p), it indicates the period under
consideration. If there are two subscripts (as with ¢, |, and s), the first one denotes the
period of birth and the second one indicates the period under consideration. E.g., C, ., IS
consumption in period t+1 of an individual bornin period t. The utility function u is well-
behaved.

Combining the constraints, the intertemporal budget constraint can be described

C C w,.l o (1-t
(2 Ci t tgl + It:\:;z :tht,t(l' t)+ t+1 t,t+Rl( )+ Fl);zz .
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The focus in the remaining part of the paper ison linear pension systents, i.e. the
pension paid in the retirement period is alinear combination of the contributions made by

the individual in earlier times:

(3 Pz = Vvlttht,t + WZtWt+1|t,t+l!

where W, and W, are nonnegative numbers. It is assumed that O£ W, <R and
O£ W, <R?. Under a linear pension system, the intertemporal budget constraint be-

comes

Cun , © Wl (1 t
(4) Ct,t + téﬂ + ;+2 :tht,t(l_ t1)+ t+1! t,ué( 2)’

2

where

—t&. WO =& Lo
(5) tl—tgi iy and tz-tgt 3
are the benefit-adjusted tax rates. If W, =R and W, = R* were fulfilled, which is ex-
cluded by assumption, the effective tax rates would be equal to zero and the pension
system would not distort the allocation of resources.’
Solving the utility maximization problem given above, yields the labor supply

functions, the consumer goods demand functions and the indirect utility function
©  v=v(w(l- t)we(1- t,)/RR W, (1 t,)+w,(1- t,)/R)
where the last argument is the potential labor income.

Recalling that the population is assumed to be constant, the budget constraint of

the pension system per capita reads as

(7) t(V\/1Wt|t,t + W2Wt+1|t,t+l) = tWt+2(|t+l,t+2 + It+2,t+2) -

1 However, under aactuarial fair unfunded system, a stationary state does not exist, as discussed below

[see also Breyer and Straub (1993), p. 83, fn 7].
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At a stationary state, where w, =w, | =I,, and |, =1,, for al t, the budget con-

straint can be written as

(8) (W, - 1, + (W, - 91, =0.

Thus, either both contribution rates are equa to one, i.e. the growth factor, or one is
larger and the other one is smaller than one. Particularly, W, =R and W, = R? isimpos-
sible.

Following Homburg (1990) and others, intergenerational Pareto efficiency will be
analyzed by considering a one shot derivation from an established PAY G system with the
help of public indebtedness. The government’s optimization problem is to choose the tax
rate, the benefit rates and the amount of public debt such as to maximize the utility of
one generation without changing the contributions and benefits of other generations
under a given PAY G system. It is worthwhile to stress that lump-sum taxes and transfers
are not permissible.

The existing PAYG system is characterized by (fV\{V_VZ) and, therefore, a se-
quence of pensions payments Pp,,P,....... Hence, the constraints of the government’s

optimization problem are

ﬁt = ttht,t +th|t-l,t + Dt’

9 P = tWt+1|t,t+l + t_Wt+1|t+l,t+l +D,, - DR,
Pz =Witw I +Wotw, |y + DR

Recall that wage rates and interest factors are exogenous. While the first and the second
constraint ensure that neither the old in period t nor the old in period t+1 suffer losses,
the third constraint guarantees that generation t completely repays the debt and, there-
fore, the subsequent generations maintain the utility level they achieved under the preex-
isting PAYG system. For our purpose, these constraints can be combined such that
public debt disappears from the constraints. The combined condition requires that the
present value of the net payment of a member of generation t stays constant.

From the set of government instruments (the contribution rate t and the two

benefit rates W, and W, ), one instrument is redundant. Therefore, the paper takes the
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benefit-adjusted tax rates directly as government’s control variables. The government

faces the optimization problem

(10)  max v(w,(1- t,)w,(1- t,)/R,Rw,(1- t,)+w,,(1- t,)/R)

tt,

st. twil +t,wl /R =konstant* 0.

If necessary, the optimum benefit-adjusted tax rates will be indicated by an aster-

If the required net payment were equal to zero, the optimum benefit-adjusted tax
rates were also equal to zero and the first-best optimum would be achieved.

Otherwise, the government faces a standard second-best-optimum-taxation
problem, of which a solution can be described by the Ramsey rule [see, e.g., Sandmo
(1987)]:2

(11) ;‘;21 LW, fl, independent of i, i =1,2
=1 It,i ﬂ(wi(l_ ti *)) ’
E.qg., this formula smplifies to the (compensated) inverse elasticity rule, when the cross
price elasticities of the Hicksian labor supply functions are zero.
Figure 1 shows the net-payment requirement and an indifference curve, assuming

some regularities. In particular, it makes clear that both benefit-adjusted tax rates are
determined by the constraint if the ratio of the benefit-adjusted tax rates is fixed.

Figure 1: Second-best-optimum taxation

To get additional insight into the structure of the solution, it is useful to combine
the equations (5) in which the benefit-adjusted tax rates are defined by eliminating the

contribution rate t. This defines a linear relationship between W, and W, :

—19R2+—1RW2.
t,o t,

—+

a2 w=g-

2 A hat indicates the Hicksian supply function, and atilde indicates the present value of the variable.
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Given the benefit-adjusted tax rates, neither labor supply and utility nor the net payment
measured at time t changes along this line. To ensure that the benefit-adjusted tax rates

are unaltered,

(13)  t=t,R/(R-W,)

must also hold. However, as figure 1 has made clear, the benefit-adjusted tax rates t,
and t, are determined by the net-payment requirement if t,/t, isfixed. Hence, as long
as the contribution rate t is adjusted according to the net-payment requirement, (12)
defines indifference curves. In figure 2 (b), three different indifference curves determined

by (12) are depicted. Figure 2 (a) shows the corresponding contribution rate according

to (13).
Figure 2: Benefit rates and indifference curves
In the feasible range,
> >
(14) t,=t, U RW,=W,
< <

hold. The benefit-adjusted tax rate on labor income in the youth is higher than (equal to,
lower than) the benefit-adjusted tax rate on labor income in the second period of life, iff
the weight of the discounted contributions in the second period of life in the pension
formula is higher than (equal to, lower than) the weight of the contributions in the first
period of life.

This discussion leads immediately to the following proposition.

Proposition 1: If the existing PAYG system fulfills and if every alternative has to fulfill
W, = RW,, no improvement of every single generation is possible without harming the

predecessors and the successors.

In order to fulfill the net-payment requirement, any decrease in the contribution
rate of a generation t has to be accompanied by an adequate decrease in the benefit rates

such that the uniform benefit-adjusted tax rate is unaltered. Even with zero-benefit rates
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W, and W, (but still a positive contribution rate), utility is not higher than under the pre-
existing PAY G scheme. By requiring W, = RW,, reforms are restricted to one and the
same indifference curve.

This proposition generalizes the result obtained by Fenge (1995) in a standard
two-period OLG model.® He claims that partial equivalence (i.e. benefits are proportional
to contributions) ensures the intergenerational efficiency of a PAYG system. However,
Fenge's result could not be obtained in the three-period model if W, is fixed to some
aRW, when a* 1. This can be easly seen in figure 2, where every ray defined by
W, = aRW, crosses the indifference curves when a * 1. Hence, it turns out that in a
multi-period framework benefits have to be proportional to the present value of contri-
butions to ensure intergenerational efficiency of aPAY G system.

Some further statements on the solution of the maximization problem of the

government given above are possible.

Proposition 2: Suppose, a unique solution to (10) exist with t,*,t,*>0 and

O£W, <R and 0£ W, < R?. Then, the following statements hold true:
(&) The contribution ratet isstrictly positive.

(b) The smallest possible contribution ratet requires WW, =0.

(c) When W,® R,then W,® R*and t ® ¥ .

(d) When a =W,/ (RW,) is exogenoudy fixed and O<a <¥ , the optimum can be
achieved if either (t,*-t,*)(1- a)>0 or a=t,*/t,*=1. While in the former case
W, is uniquely determined and W,,W, >0 has to hold, in the latter case W, is unde-

termined and W, =W, =0 ispossible.
@Ift*rt, ort,*t1,,theexisting PAYG systemis not a second-best optimum.

Dependent on the utility function, partial equivalence in present values, i.e.

W, = RW,, isor is not compatible with intergenerational efficiency.

3 Alternatively, the method used by Fenge (1995) can also be applied to prove the proposition in the

three-period OLG model.
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Proposition 3: Consider a stationary state under a PAYG scheme characterized by
(fV\{V_VZ) where w, =w, I, =1, and I, =1,, for all t3 0. Suppose the utility
functionis u=f (ct,t) + df (ctm) +d*f (ct,t+2)+y(1- It,t)+dy(1- Itm) , where f ¢>0,
f#<0, y¢>0, y ®&<0. Suppose further dR =1. Then, the second-best-optimal tax
system is uniform, and a PAYG scheme which satisfies W, = RW, is intergenerational

efficient.

Proof: Uniform taxation is optimal with this type of additive separable utility function,
given that dR =1 holds [see, e.g., Buchholz and Wiegard (1998)]. Since the specified
PAYG system ensures uniform taxation at the second-best optima level, a one-shot
derivation is impossible and the pension system, therefore, intergenerationa efficient.

Q.E.D.

Although other utility functions might also require uniform taxation, it becomes
clear that a PAYG system which establishes partial equivalence in present values and,
therefore, uniform taxation is intergenerational efficient only under very specific circum-
stances.

Using the result (e) of proposition 2, the transition from a non-optimal PAY G
system to a Pareto superior funded pension system can be considered in a stationary

state.

Proposition 4. Consider a stationary state under a PAYG scheme characterized by
(f,V\{,V_VZ) where w, =w, I, =1, and I, =1,, for all t3 0. Suppose further that
t*1 f(l- V_\4/R2) or t,*1 f(l- VVZ/R) , for some t23 0 holds. Then, there exists a T,
such that a complete transition beginning in period 0 from the PAYG pension system to
a fully funded pension system becoming effective in period T+1 is possible without

harming the generations -2 till T.

Proof: If for some generationt, t,** T, or t,** T, holds, it holdsfor al t2 O and the
net payment of a member of every generation t in the transition period [0, T] can be
increased by a change in the benefit-adjusted tax rates such that the utility level is equal

to the level under the preexisting PAY G system without hurting generations t-2, t-1, t+1
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and t+2. The increment which is denoted by Y will be paid in period t+2 and will be
saved by a pension funds. In period T+1 and T+2 the funds wealth will be used to pay
the pensions payable under the so modified PAY G system which is clearly possible if the
(per capita) pensions under the preexisting PAY G system are lower than the (per capita)
funds wealth:

= T
(15 Pra+Pr2Ey§ ROHD
R G
Since the LHS is bounded from above by tw(1+ R)(V_\4 +V_V2)/R and the RHS is posi-
tive and unboundedly increasing in T, there exists a T such that the inequality is fulfilled.
Q.E.D.

If the PAY G misses the static second-best optimum, a Pareto superior transition
from the PAY G system to a fully funded system becomes feasible. Note that the trans-

tion process can also be managed with government indebtedness.

[11. Interregional efficiency

Next, consider a federation which consists of | jurisdictions. The production function in
each region is linearly homogeneous. Internationally perfect mobile capital and two kinds
of labor are used for production. One type is perfectly mobile, the other one is com-
pletely immobile. Total population of each type is constant. Individuals of one and the
same type do not differ from each other. To make the distinction easier, variables for the
immobile workers are denoted by uppercase letters, but lowercase letters are used for the
mobile workers.

At time t, the federation faces a common interest factor R, =1+r,>1 and a
common wage rate for mobile labor w,. Both are not exogenous for the entire federa-
tion and, therefore, not necessarily constant.

Apart from worker mobility, the framework employed here is essentially the same
as in the previous section with one important difference: Each individual supplies inelas-

tically one unit of labor.
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A young immobile worker of generation t in region i faces the problem

(16) max  U(C,,C},...C....)

Clt.Chint China
st C,+S,=W(1- t'),
CiontSin = Wtiﬂ(l- t i) +S R
Cievz = StaRuz + P,

t+1?

where C denotes consumption, S savings, t the contribution rate, i.e. the wage tax rate,
and p the pension received by the individual. The subscripts denote, if necessary, the time
of birth and the period under consideration. The superscript i indicates the region. P,
indicates the pension an (immobile) individual of generation t receives in period t+2.
Mobile workers decide upon consumption in each period and choose the location
of residence when they are young and again when they are in middle age. A young mo-

bile worker of generation t solves

(17) max  U(C,,Cyiu, Copeo)
Ct.t:Cr,t+1:C te20
]

st Coe +S: = Wit(l' ti)’
Cownn S = Wha(1- 1) +5,Rusy

- i
Ct,t+2 - St,t+1Rt+2 + pt+2!

where the variables are analogously defined. p;!, indicates the pension a mobile individ-
ual of generation t receives in period t+2 depending on the residence in the first and
second period of hislife (indicated by the superscripts).

Combining the second and the third constraint, yields

C.. . . b
(19 Gt i = Why(1- t) 4 R+ 202

t+2 t+2

If an individual, which stayed in some region i during his youth, is perfectly mobile and

indifferent between this region and any other region,

| © i
(19)  wh(1-t)) + 2 jisindependent of j,

t+2
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must hold, i.e. the sum of net labor income in the second period of life and the present
value of the pension is independent of the residence choice.

Similarly, combining all constraints leads to

Ci i1 Citez  _ i i Wt+1(1' t ) [
(20) (O + —Wt(l- t )+ + R R

t+1 t+lRt+2 Rt+l t+17 M+2

A perfectly mobile young member of generation t is indifferent between the various

regions if

w(1-t!] i
”( )+ Ptz jsindependent of i.

t+1 t+1 Mt+2

(2)  wifl-t')+

Thus, lifetime income is independent of the residence choice in the birth period. If, how-
ever, perfect mohility in the second period of life ensures (19) for each region i, condi-
tion (21) reducesto
(22) wi(l- ti)+L is independent of i,
1R 2

because the residence of middle-aged people is independent of the residence choice in the
youth (the tilde stands for any region).

Let us focus on interior solutions, i.e. we assume that (19) and (22) hold. The
starting point is again alinear pension system. It is assumed that every region has estab-
lished a pure linear pension scheme, which does not discriminate against migration. Thus,

the pension of a mobile worker of generation t is given by*
(23) P, =Wt'w, +Wit'w},,.
The allocation is interregional efficient if the capital-immobile-labor ratio and the

mobile-labor-immobile-labor ratio are the same in al regions, respectively. This implies

that the marginal products of al inputs are independent of the location. From profit

*  The benefit rates are non-negative numbers which are smaller than the interest factors.
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maximization follows that the regions face a common interest factor, a common wage of
mobile labor and a common wage of immobile labor in every period.
Hence, in the presence of perfect mobility of one type of labor, characterized by

(19) and (22), and under linear pension systems

(24 ti=t! ad ti,=tl,, fordli,j,

is necessary for interregional efficiency, where

W, 0
Ri.2@

o W6 -
(25) t't:t'gi- 2 and t,=t'd-
RH—].R[‘O-Zg

are the benefit-adjusted tax rates for the first and the second period of life of generation

t. Putting the conditions together,

E - Rz - Wz — RiaRez -
R

(26) , .
t Riz- Wz Ri

Wl. , foradli,j,
t+2 ~ \Ni
is obtained. This allows the following statement:
Proposition 5: Denote W, =a'R,,W,, for all i.

(a) Suppose, the allocation is interregional efficient and the contribution rates are
drictly positive. Then t' =t', W, =W,, and W, =W are equivalent. These conditions

alsoimply a' =a', and they areimpliedby a' =a'?® 1.

(b) Suppose, the allocation is interregional efficient and the contribution and benefit

rates are strictly positive. If a' =1 for somei, a’ =1 must hold for all j.

(c) Suppose, the allocation is interregional efficient and the contribution and benefit

rates are strictly positive. If a' <1 for somei, a’ <1 must hold for all j.
(d) If t' =0 holdsfor all i, the allocation isinterregional efficient.
Proof: Rearranging the interregiona efficiency condition (26) for two regions i and |,

yields

27)  Wwh(a'- a')+R[W1- @')- Wy1- a')] =0,
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(8 While the equivalence and the first implication follow immediately from (26), the
second implication can be shown by using (27). Recaling W, =R,,, is excluded by
assumption, (b) is implied by (27). Recaling W, <R,,,R,,, is aso assumed, (c) can be
proved:

ai<10 R.,-aW,>R,,-W, 0 Ruzz8We Ri,- W,
Rt+2_ sz Rt+2_ sz

Using (26), thisimplies

Rt+2 B aiWé > Rt+2 B aiW'?

—2 U R,,-aW>R,,-W U a'<1.
Rt+2' Wz Rt+2' a‘Wz

(d) isobvious. Q.E.D.

On the one hand, harmonizing contribution rates is not necessary. On the other
hand, harmonizing contribution rates requires also harmonization of benefit rates.

Furthermore, in particular, if benefits are proportional to present values of contri-
butions in all regions, i.e. if a' =1 for al i, neither contribution rates nor benefit rates
have to be harmonized.

It is worthwhile to consider the budget constraint of the (linear) PAYG system.

Inregioni in period t+2 it can be written as
t Wi, + W)+ WL (W + W)

(28) P . . .
= tI[WL+2(nL+1,t+2 + nl+2,t+2) + th+2(Nl+1 + NL+2)]1

where n indicates a number of mobile worker and N indicates a number of immobile
workers. The superscripts denote the region, and the subscripts the periods. E.g., nim
denotes the number of the mobile workers born in period t which live in region i in pe-
riod t+1, and, eg., N; indicates the number of immobile workers in region i which
where born in period t. The LHS counts the benefits of the old, the RHS the contribu-

tions of the young and the middle-aged.
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At a dtationary state, where N} =N', nj,=n;, n,,,=n,, R,=R, w; =w',

and W, = W', the budget constraint becomes

(29)  (Wi- 2)(nw’ + N'W') + (W, - Z)(miw' + N'W') =0.

If W, =W, =1 holds, i.e. if the benefit rates are equal to the growth factors, the con-
straint is automatically fulfilled. Otherwise, the budget constraint requires
(W - 1), - 1) <0,

Consider now an interregional efficient stationary state in a federation which
consists of two regions. Thus, the budget constraint (29) is fulfilled for i =1,2, the wage

rates fulfill w' =w and W' =W, and the equalization of labor intensities requires
(30) (ni + ni)/(ZNl) = (nf + ni)/(ZNz) :

In an equilibrium, where the young people are equally distributed, the alocation

can be further described provided that the contribution rates are strictly positive:®

Proposition 6: At an interregional efficient stationary state in a federation with two
regions where the young people are equally distributed and where, therefore, N, =N,
n,=n, Ni,,=n,, RR=R, w,=w, and ,W, =W, contribution rates and benefit
rates have to be harmonized, i.e. t* =t*, W, =W, and W = W..

Proof: Equal labor intensities ask for nj =nZ2. Since the population does not grow,

n; =n, =n=n2 follows immediately. Hence, the budget constraint of the pension

system demands W, =2- W,, for i =12. Thus, the efficiency condition (26) can be

written as
2 _ 2 _
@y LR _RW-Z
t' R-W R*+W-2

Thisleadsto W, = WE. Now, part () of the previous proposition can be applied. Q.E.D.

> Note that the proposition also holds for more than two regions.
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In general, and even if just the immobile workers were equally distributed, har-

monization of contribution and benefit rates is not necessary.

IV. Concluding remarks

The paper has considered separately intergenerational Pareto efficiency and interregional
efficiency of a PAY G system.

With respect to the first aspect, two results were derived. First, a PAY G system
isintergenerational PARETO efficient, if reforms are restricted to guarantee that present
values of benefits are proportional to present values of contributions. This result cannot
be applied to any linear pension system where benefits are proportional to weighted
contributions.

In general, partial equivalence of present values, which means uniform taxation of
labor income, does not ensure intergenerational efficiency.

Second, if the actual PAYG scheme is not for every generation a second-best-
optimum, a Pareto-improving transition from the PAY G system to a fully funded system
becomes feasible. Hence, the paper shifts the attention from first-best policies to second-
best policies.

With respect to the second problem, it was shown that some harmonization of
pension schemes is necessary to achieve interregional efficiency. Complete harmoniza-
tion, however, is not necessary. A justification for perfect harmonization can be found
only in special, particular symmetric, cases.

There is, of course, scope for further research. First, the discussion of intergen-
erational efficiency could be extended to a large closed economy. Second, the debate
concerning the relationship between labor mobility and pension schemes lacks in the
strategic dimension of the problem. Hence, premium payment competition among juris-

dictions should be taken into account.
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