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Abstract

The paper compares the pay-as-you-go system-and:-a capital funded system of
old age insurance. The capital funded system has a higher rate of retumn. Pen-
sion income can be obtained at lower costs for the individual. This implies effi-
ciency gains in terms of higher savings and reduced distortion in the labor mar-
kets. Respecting the claims of the pay-as-you-go system implies a transition
problem which is studied in detail.

J.E.L.-Klassifikation: H55



I. Social Security in Crisis

1. Social Secunry is in crisis in many countries mth an old age pension system
predominantly financed on a pay-as-you-go basis. The sangle most important
factor behind this is the demographic development that leads to a progresswe
ageing of socielies in the course of the coming decades due lto declining fertifity
and increasing longevity. In the OECD area as a whole, tﬁe elderly dependencjr
ratio, i.e. the number of people aged 65 or over per 100 people in the working
age {15 to 64}, is expected to double betwean 1990 and 2030 (Table 1). While
the projections for demographic developments-vafy according to assumgtions
about net migration and fertility,? the fact that societies are progressively grey-
ing is not really under dispute. The process of ageing of sociefies is most pro-
nourniced in Germmany and ltaly which are left with ‘éxtremely high elderly de-
pending ratios of 49.2 and 48.3 péfcenl, respectively, and is 'particulariy fast in
Japan which enjoyed a refatively low ratio of 17.1 percent in 1990 and is facing
a ratic well above the OECD average in the year 2030.

2. One approach of identifying the need to reform the prevailing public pension
systems js to compare the present value of current and future entitlements with
the preééﬁt _’__i}r,_él_ue of future contributions implied in current rates of contribution.
Table 2 presénts QECD estimates on this for the seven major countries. Gross
Liabilities add up from- entitlements already accrued by today’s pensioners or
contributors still working, and liabilities expected to be built up in the future. The
volume, expressed in relation to 1990 GDP, varies across countries according
to the generosity of the system and assumptions about the developmérﬂ of a
number of determinants, including old-age dependsncy ratio, averége'retire-
ment age, and employ'ment ratio. They also rely crucially on assumed diéc_ou_nt

* | appreciate critical comment by Klaus-Jirgen Gern and especially by Jens Olwer
Lorz to whom § am indebted for the preparation of tables 4 and 5.

1 For details of a recent projection of demographic deveiopments in Germany using
alternative scenarios on fertility see Appendix 1,



Table 1 — Elderly Dependency Ratios® in Industrial Countries

S - oo - | Change from
1990 | 2006 | 2010 | 2020 | 2030 | 1990102030
B ‘in-percent

United States 19.1 18.0 20.4 27.6 36.8 . 927
Japan 17.1 24.3 33,0 43.0 44.5 160.2
Germany 217 238 30.3 35.4 43.2 126.7
Erance -20.8 236 24.6 323 3.1 "88.0
Italy 216 2658 3.2 375 48,3 123.6
United Kingdom | 240 244 = 258 31.2 387 61.3
Canada 16.7 8.2 20.4 28.4 391 1341
Tolai OECD 19.3 208" 235 29.8 37.7 95.3
QECD Europe 20.6 221 24.7 368 382 90.3

-8Population aged 65 and over as a percenl of working age population.

Sgurce: The World i?gank {1994}; d_\INn cla[lculayions.
Table 2 — OECD Estimates of Net Pension. Liabillies® — Preseni Value of
Current and Future Rights and Future Coniributions {per cent of

1990 GBP) e : .
United | Japan [Germany) France| ftaly | United |Canada
States ! Kingdom
‘Grdss Liahilities 309 496 467 729 742 537 - 482
Accrued Rights - 113 162 . 157 - 216 - 259 156 - . 121
MNew Rights 196 334 _310__‘ - 513 . 483 s 361
Assets 265 296 306 513 508 350 231
" Existing 23 18 - - - i -
‘Future 242 278 - 306 .. 513 508 350 231
_Contributions _ ) .
Net Liabilities 43 200 160 - 216 233 186 250
Memorafidam ifem: | ' S '
Gross Public Sector
Debt as of 1995 64.3 80.7 61.6 500 1226 60.D 99.6
30n the basis aof a representative set of assumptions on the details of the system.

Source; Noord, Van den, and Herd {1993), Table 7; OECD (1996).



rates and real growth. Estimated gross liabilities range from a low of ‘309 per-
cent of 1990's GDP in the United States to a high of 742 percent of GDP in
ftaly, B '

To arrive at net liabilities, assets of the system have to be deducted. They con-
sist of the present value of future’ contributions and assets accumulated in the
past. The resulting net liabilities represent the part of public pension systems
that has yet 1o be financed under prevailing drrangements. In most countries,
net liabilities of the public pension system exceed the stock of official gross
public’ sector dabt, which is”a ‘populai ‘indicator of the public sector financial
position; to a significant degree. It is evident that current benefit tevels cannot
be financed in the future ‘with rates of conribution that are anywhers near cur-'

rent rates.

in Germany, given the prevailing level of benefits, public’ pension cutlays are
expected to rise to 17 percent of GDP in the year 2035 from cuirently 10 per-
cent (OECD 1395} which will result in a deficit of the public pension scheme
amounting to 9 percent of GDP at current rates of contribution to the system.
To close this gap, contributions to the public pension scheme (Gesetzliche
Rentenversicherung), which have risen in the past, will have to be raised from
18.6 percenl of wages and salaries in 1895 io between 26.3 percent and 28.5
percent in the year 2030, depending on the scenario {Prognos- 1995}, Under
these circumstances, it must be in doubt whether the current system of old-age
insurance in Germany is sustainable.

3. Another way of illustrating the fact that prevailing public pension arrange-
ments are Aot sustainable in many countries is the construction of generational
accounts, Generational accounts have been developed as a more meaningful
alternative to the traditional deficit agcounting (Auerbach et al. 1991, 1994). The
concept explicitly takes into account the need to satisty an intersemporal budget
resiriction of the government.in which the present vaiue of all future tax pay-
ments has to equal the present value of all fulure government consumption tess



the initial stock of debt. It allows to compare the present value of fifetime net tax
payments {tax payments minus transfer receipts) cf é newbom in the base year
to the present value of lifetime nst tax payments of a representative member of I
unborn generations indicating the extent of intergenerational redistribution im-
plled in current policies.? Undeﬂylng these calculations is the assurnphon that
!odays pchcres remain unchanged Ihrcughout the hfetu'ne of alt existing gen-
erations {including the newborn) whrle pohc'g,nr changas necessary !c eventually
satlsfy the intertemporal budget constramr aﬁect only future generatlons
Gencratlonal accountrng models are avallable for cnly a small set of countries
on a ccmparable basis. While the calculatrons have fo be consrdered with cau-
tion for a variety of reasons {Haveman 1994 Diamond 1996) |t seems falr to
stale that there is clear evidence of generational imbalance of current policies
in favor of living generations. Fulure generations have to bear ax burdens that
excead the tax burden of newborns in the base year (1993 to a mgmﬁcam de-
gree, ranging from roughly 30 percent in Germany and Sweden to 450 percenl
in italy (Table 3). The single most ampcnant factor behind this is the effect of
démographic developments, most prominently through its effect on public pen-
sion systems, thus indicating the unsustainable character of cument public
pension arrangements.

4. One possible answer 10 the obvious problcrns is to adjust the pfe\railina sys-
tems in order to secure their solvency in the future. Corresponding strategies
include the increase of retirement ages, lowering of bensfit levels, or the cor-
rection of benefits for changes in the demography. However, there seems 1o be
mounting scepticism wi't'h_'respect to the chances of stabifizing public pension

2 For existing generations, only the net taxes over the remaining lifespan are con-

sidered in the anaiysis. Without extensive retrospective calculations necessary to

. arrive at. estimates for full lifetime net taxes for existing generations, a meaningtul

comparison of net tax burdens can only take place between the newborn genera-
tion and unborn generations that uitimalely have to restore fiscal balance.



Table 3 — Generational Imbalance Implied in Current .Fiscal Policies —
Present value of net tax payments per capita (males) of fuiure gen-
erations discounted at a'rate of 5 % (newbom generation = 100}

Productivily growth rate
1 1,5 | 2
United States 215 200 189
Germany 126 127 127
haly 633 546 485
Norway 134 153 168
Sweden 136 131 126

Source; Leibfritz et al. (1995}, Table 10.

systems through such timited adjustments. It becomes increasingly clear that
more fundamentat changes in old-age insurance are inevitaple.

5. Some countriés, like ‘Chile, Argéntina, Columbia and Singapore:- have’
switched to a funded pension system or plan to do so. In'the United Kingdom
the public pension system is primarily restricted to a tax financed uniform basic™
pension.3 In other sconomies, like Switzeriand or the United States, the focus is
traditionally more on individual savings accounts or financial assets to provide
for retirement. In the transformation economies where, like in China, pensions
where used to be paid by state firms, old age insurance wilt have to-be uri-
coupled from the firms and will have to rely more on private savings.

6. Besides the question of financing social security, a mainy point of interest is
the effect on the labor market that results from rising Jabor costs due to increas-
ing social security contributions (for Germany, soe Table 4}. In a pension sys-

3 The second piliar of the public pension system, the Staie Earnings Related Pension
System (SERPS), while on a pay-as-you-go basis, allows for contracting out into
funded private sector pension schemes,



Table.4 — Contribution Rates? 1o the Pay-as-you-go System in ‘Germany

| 1950 100
1966 14.0
1970 . 7.0
1980 | 18.0
1990 187
1995 18.6
1996 19.2
1997 203
3in percent of gross wages.

tem that is tied to employment, social security contributions eﬂectiyely work as
tax on labor {Siebert 1997). While increased social security contributions add to
the cost of labor, they reduce the net wage and widen the tax wedge. In effect, .
the chance that workers accept moderate (gross) wage increasé_s |n wage ne-
gotiations is lowered. Insofar as the total of wage increases and increases in
social security contributions — i.e. the rise in labor cost in total — exceeds the
growth in labor productivity, labor demand is weakened. Thus, the secular rise
in contribution rates io pay-as-you-go financed public pension systems contrib-
utes 1o the problem of unemployment.

Last not least, dead weight losses through reduced capita! accumulation -and,
as a consequence, lower growth have to be considered.

7. As a yardstick for the evaluation of social security reforrn alternatives the fol-
lowing desideration should be considered.

— The pension system has to satisfy an intertemporal budget restriction.in. the
sanse that contributions today and payments temorrow must relate reason-
ably.

— The pension system should be “efficient”, i.e. associated with minimal cost
(burden). A systemn that provides a given level of retirement benefits with

" less contributions should be preferred. In this context, effects on important



goals of economic policy, including capital accumulation, growth, and em-
ployment, should be taken into account. -

— The system should realize a maximum of equivalence hetween the present
value of contributions and benefits for the individual.

— The goal of a pension system is to provide income after retirement {and in- -
sure against invalidity). This goal has to be separated from redistributional
ambitions.

li. Comparing Pay-as-you-go and Capital Funded Pension Systems - -

8. The ultimate yardstick for evaluating the altematives from an economic point
of view is efficiency. The system that delivers more benefits- from a given
amount of contributions, i.e. that has the higher rate of retum, is superior in
terms of efficiency. -

In a pay-as-you-go system, contributions of one period are directly transferred
to the recipients of benefits in the same period. While members acquire claims
against the system by today's contributions, no actual capital is accumulated.
Contrary 1o this, in & funded system ciaims for benefits are covered by a capital
stock built up by contributions in the past. After retirement, benefits are paid
from interest on the capital stock and successive capital 'ébnsumption.

9. In a pay-as-you-go system, the rate of retum (p;,) on contribuﬁlons for indi- .'
viduals of a given generation is zero in a stationary economy.* The fotal of con-
tributions of the active generation equals the sum of benefits to the retired gen-
eration. Under stationary condilions, a pure pay-as-you-go system without in-
terpersonal redistribution produces benefits that correspond to centributions for
every individual. The rate of retum is zero.

4 The first generation of recipients in the start-up phase of a pay-as-you-go system
receives pensions without having made contributions. We deal with this issue when
analyzing the transition to a funded system.
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Ina ’ﬁrc:ming economy, contributions of active generations (used to finance the
pensions of the retired) realizes a returht in'the sense that contributors can ex-
pect a higher levet of pensions in the futuredie to then'increased contributions.
The growth of income resuits in 4 perision lével that exceeds the contributions
of the past. The increase of pension bénefits relative to the contributions of the
past can be interpreted as the (implicit) rate of return from the individual's per-
spective. h

When contributions are a conslant share of labor income {constant rate of con-
tribution), the systér's rateof retum is'-bivén'through the real rate of growth of
wages and salaries. The change in real wages and salaries adds up from the
rate of population growth n (Samueison’s (195"8}'!""natura|:ra’(e of interest™ and
prodiictivity growth g. Thus it is: C B

Trpyy = (141} (1+g) or pyy=n+g.

A change in the rate of contribution would have to be considered additionally.

10. in the case of a funded pension system, the intemal rate of return pyy, cor

responds to the real rate of interest r, i.e.

T+ppy =1+t OF pry=r.

According to this analysis, a funded pension system is better than a pa;"-'as-
you-go system when the real rate of interest exceeds the real rate of growth of

wages and salaries:

W . T>n+g.

11. The rates of retum of both types of ‘social security systems depend on a-
number of factors. In a fast growing economy, both real interest rates and wage
growth are usually high due to abundant investment opportunities and high-
growth of labor productivity, But white the profit from high retums goes to savers .
in a funded system in the first place it is the pensioners who benefit from high
productivity growth in a pay-as-you-go system. Thus, in Germany the pay-as-
you go syétem was very aitractive for pensioners when the annuat growth rate



of labor productivity was high, as in the sixties (5.4 percent) and in the seven-
ties {4.1 percent}. With lower productivity increases of only 2.4 percent since
1980, the system becomes less attractive.

In a situation, where a significant decrease in the population is to be expected
{the projected annual rate of population growth n is —0.4 percent over the next
490 to 50 years), the rate of retum in the pay-as-you-go system is additionally
suppressed. With zero productivity growth, the rate of retumn would be negative.
The pay-as-you-ge system is much more sensitive to demographic develop-
ments than a funded pension system.5

12. According to growth theory, the market interest rale is higher than the real
growth rale of wages and salaries. This is true even with a rale of time prefer-
ence of zero, i.e. when there is no preference for consumption today versus
consumption temorrow. This can'be shown maost easily in a model with capital
accumulation only, i.e. for n + g=0. [{ the time preference were zero, capital
would be accumulated until the marginal product of capital would fall to zero
(Point S" in Figure 1 that is approached asymptotically). In this stationary situa-
tion, real growth of wages and salaries is also zero. In the periods before the
steady state is reached, less than the optimal capital stock is accumulated and
marginal productivity is higher than the growth rate of the fabor force. With
people having a positive time preference, however, (hers depicted by the dis-
count rate ), the market interest rate exceeds real growth of wages and sala-
ries during the adjustment to the long-term- equilibrium as well as in the-long-
term equilibrium itself,

§ A funded pension system is not totally immune agalns1 decllmng populatlons be-
cause the' capital stock has 1o adjusi when ophmal capital intensity had'been Teat-
ized already. .

1=

B Assurning a Cobb-Douglas production function Q = A"K"™" with g = 0, the condi-
Q K C .
fion r = R > (WL) transtates into {1-a&)— > (1~ a)}— + on or (1- ) — > an which
R > (wl.) (1-a) K - a) P, (1~ @) m

claarly must be satigfied for n = 0.
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Figurse 1 — Rates of Returniin the Pay-as-you-go.and ithe Funded System:.

S R (R

Allowing for positive population growth (n > 0}, capital is accumulated to the
extent that is necessary to equip additional workers with capital goods. In the
exireme case of a rale of time preference of zero, the market interest rate ap-
proaches n in the long-term. But with a positive tifme preferénce, it seems real-
istic-fo assume that the rate of time preference exceeds the population growth
rate.7 In this case, the rate of return of a funded pension systerm exceeds the
rate of return in a pay-as-you-go system,

The rate of retun on capital increases when technical progress is introduced.
Thus, together with the rate of popuiation growth n the rate of technical pro-.
gress g constitutes a lower bound for the market interest rale,

But there is a lower bound that is still higher; the rate of time preference 3,
which stops capital accumulation before the equation r=g+ n is satisfied.
While.a situation of n+ g > 8 is theoretically possibie, it i§ riot & realistic sce-

nario because it would mean being in an economic Cockaigne, where supply

7 ln 1he |ndustnal countries, popl..lan()n growth has been an annual 0.9 percent |n the
period 1950-1992, the real interest rate is higher.
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would grow more rapidly than nécessary 10 compensate for the time prefer-
ence. ' '

Taxation is one reason to presume that the market interest rate exceeds the
discount rate because it establishes a wedge between the marginal productivity
of capital and the discount rate. Take for example a situaticn when the net na-
tional product is taxed at a rate 1. Considering the simple case of an economy
without technical progress, the optimality condition® -

(I-t)f (k}=8+n

states that the market interest rate has {0 exceed & + n by 11 (k). From this fol-
lows that the market interest rate is higher than the discount rate for an econ-
omy with statienary poputation in tong-term equilibrium.

Two further modifications: strengthen the argument that the rate of retum of
furrded pension system is higher than of a pay-as-you-go system. When techni-
cal knowiedge is incorporated in investment — in younger cohorts of the capital
stock — it is not possible anymore to discriminate between steady-state equi-
libriurm and the growth path to this equilibrium. Every capital accumutation re-
sulis in an upward shift of the steady-state equilibrium. In addition, in the con-.

8  Maximizing
Max [u{cle Mt
fi]
under the condition

k= (- DH}~c=nk
yields
- H=u(e)+ A1 - (k) - c - nk|

M
=y —h=0D
-ve)

A=a-[(-){k)~q]

with 4 = 0 in the long-term equilibrium.



-~12 —

text of an open economy, it has to be considered that in a funded system capi-
tal can be invested in the world market, thus realizing high rates of return even
when domestic invéstment opporiunities are limited. Summing up, there is a
variety of reasons to expect on theoretical grounds the rate of retum in a
funded pension system to exceed the rate of return in a pay-as-you-go system.

13. Empirical investigations for Germany confirm that the rate of return for
capital 'flunds is higher than the implicit rate of retum of the public pension sys-
tern working on a pay-as-you-go basis. The Council of Economic Advisers
(1996, number 4086} finds that the real rate of return on capital in West Ger-
many with an average rate of 4.7 percent per year exceeded the average:an-
nual real growth rate of gross wages and salaries by. 2.3 percentage :points
(Table 5). The standard pension during the same period showed.seal growth of
only 1.9 percent per year; during the period between 1980 and 1995 the in-
crease in the standard pension slowed down to a mere 0.5 percent par year.9
Note ihat these rates are overstated because of increasing unemployment; the
full employment rates woutd be lower.

14, It can be objected that a proper comparison of the rates of return of both
systems should consider risk and should be made from an ex-ante point of
view. This opens the field for a debate on which kind of risks should be taken
into account. it cannot be denied that investrnent risk (inciuding the risk of
poitfalio investment), inflation risk, exchange rate risk and country”ﬁék;'exist'

9 For the US, Feldstein (1996} calculates an implicit rate of return for participants in
the social security system (QOASDE) of 2.6 percent per year since 1960 using the
average annual rate of growth of reat wages as a proxy. He points out, however,
that in reality the effective rate of return has been substantially higher because the
rates of contribution have increased rapidly with the consequence that pensioners
who have contributed at low rates now enjoy high levet benefits {intergenerational
redistribution}. According to Feldstein's calculations, the real rate of return on
capital in the business sector since 1960 amounted to an average 9.3 percent per
year. From this follows that interest foregone in the pay-as—you—go system was a
substantial 6,7 percent per year. .
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Table 5 — Retum on Real Assets, Real Interest Rate, and Real Wage Growth
in West Germany, 19701995

Real interesi rale

Return on securities® | Growth rate of| Growth rate
deflated by real gross of real
Year Returmon | Domestic Consumes |compensation! ,standard®..
real assets®| producer | price index of [of employeesd)  pensiona.
price index [all households

1970-94b 47 4.6 4.1 24 - 1.9
1970790 4.9 3.3 32 3.9 a7
1980-89P 43 50 47 13 09
1990-94P | © 5.4 6.3 39 1.8 02
1990650 - 6.3 45 1.6 201

dFor details of the definitions see Table 1 in the Appendix. — barithmetic average;
real gross compensation and standard pension:. geometric average.

(Sachversténdigenrat 1996, number 410 ff.). bul these ris_I<§ _ caﬁ be partly
hedged, they can.be avoided. In addition, some regulation is needed to reduce
these risks and pmtect_lh@se who save for their old age. The capital funded
system leses its advantage in the case of major political upheavals in which the
cépital stock is destroyed (war) or property rights are not respected {revolu-
tions). institutional arrangements of a society such as old age éystems .sr-jould, :
however, not be based on such exireme situations. It must be the aim of Ipo!i_cy
and constitutions to provide an umbrella of stability under which economic de-
cisions can be taken.

15. The superior rate of return of a funded system mesans that a given pension
level can be financed with lower contributions, The possibility of buying the
same product at a lower price represents a welfare gain for individuals. Putting
it the other way round: By forcing pecple into a pay-as-you-go system the cost
of ald-age insurance is driver up resulting in a loss of welfare.

From a macroeconomic point of view, lhe pay-as-you-go system has a zero rate
of retum because forced savings of confributors are instantly consumed by
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pensioners. In contrast, in the funded pension system the averag-e' insured
holds a capital stock. This very capital produces the macroeconomic rate of re-
tum of a funded system,10 '

The macroeconcmic rate of return can be interpreted as the “productivity” of an
institutional arrangén"uent This argument draws on a macro'u:aco'no'rhic praoduc-
tion function including the institutional arrangement of the pensi.oh_ system as an
additional factor of production. With respect to a national product net of the é&st
for old-age insurance over the life cycle of a genera__tflon, the productive capacity
of an economy using a funded pension system is Fnigher compared {c an econ-

omy using a pay-as-you-go system.

16. When comparing pay-és-you-go 'anlcll furéded pension sys:téﬁ'ns. it'.has also
be censidered that in the former the equivalence of contributions and benefits is
usually not possible. According to Aaron’s (1966) theorem, equivz;lence is. s@-
cured with a constant rate, of contribution, :wh_eﬁ the growth rate of wages and
salaries in each period is as high as the market rate of interest. In the more
realistic case lha'( the market interest rale exceeds the gromh rate of‘wages
and, salaries, equwalence of contributions and benefits requires the rate of con-
tribution to be raised every period — a situation that is obviously not sustam-
able. It is true that the insured acquire higher claims with higher contributions.
But even when borrowing against these claims on the capital market is Ia_l_l.cl>we;d
for, contributory equivalence is unsustainable (Breyer 1990:134] when .l:;o.rrow-
ing is limited (in relation to wages and salaries). It is interesting to note that the
Gemnan censtituticnal court has reduced the meaning of contributory equiva-
ience to an eguivatence of rank.

10 wWettare gains through the reduction of ineﬂiciéncies on the labor market have to be
added.
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14, Efficiency Gains for the Economy

17. Using a funded pension system results in welfare gains on the level of the
individual that transform into increased efficiency for the total economy. Eco-
nomic efficiency is enhanced when allocative distortions, in other words:
wedges botween price signals, are reduced. Two different sources of increased
efficiency can be isclated: {1} more capital is accumulated in an economy with a
funded pension system, and (2) distortions on the labor market are reduced. In
this section, the efficiency aspects of both sysstems are discussed; the prob-
lems of transition to a funded system are picked up in the next section.

Enhanced Capital Accumulation

18. In contrast to a pay-as-you-go system, the contributions to a funded system
represent savings that are invested in the capital market. Capital accumulation

is enhanced.

In order to investigate the inffuence of the type of pension system on savings, a
situation with no public pension system is taken as a point of reference (Figure

2). The active generation saves to provide for consumption after retirementt1-
(Cfﬂ) realizing a return that corresponds to the market interest rate r; the slope
of the resulting budget line 1H is 1 +r. The point of optimal c:onsurnpllon

(savings) is C Such a snuatlon correspunds to a funded system on a voluntary

basis.

1 The formal problem is one of maximization over two periods under an intertemporal
budget restriction. Using more complex gensral equilibrium models with overlap-
ping generations yields similar results {Blanchard and Figher 1883:112).
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Figure 2 — Pension Systems and Saving
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The introduction of a pay-as-you-go systam requires the active generation to
pay contributions of bw shifting the budgst line to the left by amount IP. Indi-
viduals expect a pension R that shifts the budget line outside again {but to a
srnaller extent than bw due to incomplete equivalence).’2 For all - other in-
tertemporal decisions the relevant interest rate remains r. The individual
chooses point C' (with the present value of consumption reduced by NM}.
Comparing the points C' (pay-as-you-go system) and C (funded system) reveals
thalt a funded system produces a higher Jevel of consumption in the present pe-
riod, namely ON“ihstead of OM, ahd higher savings for the seclond period,.
namely CN > C'M The funded system is associated both with higher savings
and with higher consumpiion.

12 The skpe of the'ling IC' {not drawn} indicates the “interest rate” of the pay-as-you-
go system. Note that this rate may be zerp (45° degree line}.
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19. Figure 3 illustrates the effect of a pay-as-you-go scheme on the capital
market. Point G depicts the capital market equilibrium with voluntary savings for
retirement {corresponding to Point C in Figure 2). With contributions to the pay-
as-you-go system of AB and assuming that the savings supply cuwe.indicales
the intertemporal decisions of households at varying interest rates (it consists of
households with differing time preference), the introduction of a pay-as-you-go
system in a closed econorny leads to a shift of the point of equilibrium from G o
G'.13 The introduction of a pay-as-you-go system works as a tax on savings,
creating a wedge G'H between the marginal productivity of capital of firms and
the net interest rate households are facing (Neumann 1986). The low rate of
relurn in the pay-as-you-go sysiem leads to reduced savings driving up the
market interest rate, In turn, a change from pay-as-you-go financing to capita!
foundation in the pension systermn would rermove the tax wedge and result in a
movemnent from G' to G. Savings would rise, and the market rate of interest
would fall. From all this follows that, both systems compared, the equilibrium
real rate of interest tends o be lower in the funded pension system.

Figure 3 — Effect of Pay-As-You-Go Financing on the Capital Market .

i 4

i3 Note that the distance AB is estimated to be as high as 10 percent of GOP, which
is in the magnitude of the savings ratio of private households.
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The shaded area DGG D' in Flgure 3 depicts the loss in eﬂ:crency (dead weight
Ioss) that is the result of entertalning a-pay-as-you-go system 14 Due to lower
savings and a lower capital stock, the level.of GDP per h_ead and the growth
rate are bath Iowér §ompared to an ec'cnorr!y with a funded system. The loss in
efficiency is accentuated when the fact is considered that technical knowledge
is incorporated in new capitat. To sum up, pay-as-you-go financing leads to'.
fogses in output and growth.

20.. In the case of a {(small) open economy, these results do not change f.L;nda-

mentally when a significant segmentation of pational capital markets 'is”ésl.-.
sumed. With perfect international capital mability, the world market interest rate

would continue to be relevant after introducing a pay-as-you-go system in our

Gedankenexperiment, there would be no change in interest rates. Because of

the decline in domestic savings, however, capital must increasingly be irnpo'ned

and, at given rates, interest payments to foreigners do rise. v

Increased Efficiency of the Labor Market

21, A junded.pension systern removes disiorlions on the labor market that re-
sult from the extra-cost of old-age insurance inherent in a pay-as-you-go sys-
termn. The extra-cosl works like a fax on labor driving a wedge between gross
and net wages and distorting the decision between work and leisure. The tax
effects a rotation of the budget line downwards in point H (Figure 4), the opti-
mal point changes from A to B {associated with a lower level of ulility). The in-
centive to work is reduced in the course of a lower (net) wage (resulting in the
substitution effect AD towards leisure), while the associated reduction of in-
come that results for a given amount of working hours works in favor of an in-
croased labor supply {income effect DB). The total effect on labor supply is
negative when the substilution effect dominates the income effect.

4 Feldstein {1996) calculates a deadweight loss of 2 percent of GDP for the United
States.
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Figure 4 — Pension Systems and Labor Supply

22. In the case of contributions being partially payed by employers, two effects
of a pay-as-you-go system on the tabor market can be distinguished (Figure 5},

(1) As a reaction 10 the extra-cosl of old-age insurance thal is working as an
extra-tax on labor income, warkers will reduce their labor supply {(assurning
a dorninating substitution effect). The labor supply curve shifts to the left,
equilibrium maves from G te (', cofresponding to.the movement AB in Fig-
ure 4.. The quadrangle G'GMR depicis-the asseciated income loss, the ver-
tical distance between the labor supply curves being the refevant tax wedge.
from the worker's point of view. In addition, workers will consume less and
save more (not shown in the figure), . .

{2} The part of the contributions. payed by the employer effects a downward
shift in the labor demand curve due to increasing labor costs. Tha resuiting

new equilibrium lies in G'. -
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Combining both effects yields a reduction of labor input to the point Q. The
shaded area GKLM depicts the efficiency loss for.the economy.?%

23. The above effects on capital accumulation and the labor market have been
investigated using partial analytics. I_tl..is_-.‘._howe_,\rer, to be considered that reper-
cu;s_sions in a general equilibrium framework have to be taken into account. For
example, with the introduction of a pay-as-you-go system, real wages and sala-
rie_.set_;le_clina;_to the area OBQL as illustrated in Figure 5. The elasticity of wages
and salaries, which are the basis of contributions to social security, with respect
to. tﬁg type of system is an important v_ariéble in order to estimate the effects of
a fransition from gne system to another. In the case of a significant slasticity in
a general equilibrium framework, the introduction of a pay-as-you-go system
- would substantially underming the capacity to finance the system with the result
that rates of contribution will have 1o be raised. Furtherrore, thers are incen-

tives to reduce the base for contributions by substituting income that is subject

15 For the United States, this dead weight loss has been estimated to be 1 percent of
GOP (Feldstein 19396).



to the social security tax with mcnme that is tax exempt (e.g. labor income of
“‘non-dependents®, fringe beneflts} or wlth other kinds_of non- -cash eamings
(Feidstein 1996). Another imporiant aspect is the effect of capital accumulation
on labor productivity and vice versa. Because of F5(A,K) » 0 and FM:-O lower,
investment results in lower labor prbc_luc_tivi_ty and in turth;er subﬁre,;taed Iab§r
demand. -

V. The Transition towards a Funded System

24. Recognizing the superiority of a funded pension system o_ver_et pay-as-you-
go system in terms of economic efficiency does not necéésarily .rn.ean that a
\ransition 1o a tunded system should be recommended because transition is.
assomated with an additicnal burden.1® The problem is that the clairns of the
generations that have contributed to the pay-as-you-go system still have to be-
financed. While the claims in a pay-as- you-ge system are not funded on real
assets because the contrlbutlons oi the active generations. are mstantly

sumed by retlred generatlons pansmners are cenrainly |ustr!|ed to expect that
due to their past cqntn_butlons they rightfully receive a pension. .
These'existing claims have to be financed from taxes that uitimately 'have tc be
borne by the active generations. Therefore, active generahons have o bear an
additional burden: Adding o the foregone consumptton (savings) that provndes
for the own retirement within the new funded system is the tax payments in or-
der to finance the inherited claims from the pay-as-you-go system.

25. The transition could be designed in a way that from a fixed date contribu-
tions would have to be made to a funded system. Claims stemmihg from contri-

16 This corresponds to the phenomencn that in the start-up period of the pay-as-yOu-
go system, the first generation receives a pension without having made contribu-
tions. With a finite planning horizon the last generation of pensioners receives
nothing.
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butions to the pay-as-you-go system in the past would be retained in a certified

form. This procedure would effectively ' maké an implicit public debt explicit;*7

the ‘govemment wolld have''to serve the resultant debt. Contributions to the

new funded pension scheme would be lower than contributions to the pay-as-
you-go system had been before. By cetifying pension claims of the pay-as-you-

go system, it is possible to spread the burden of serving and eventually re-

deeming the associated debt over a longer period of time than is needed to fully

phase in a newly infroduced funded pension system.

26. An altemative proposal would restrict the funded pension scheme 1o new
entrants into the labor market. This, however, would only shift the burden of
transition further inte the future. Against the background of decreasing popuia-
tions, the burden per head would tend to rise. Accordingly, the funded pension
scfiemé should include ali workers from the beginning.

27. The question is whether the transition to a funded pension system that fully
assumes the obligations of the pay-as-you-go system accumulated in the past
is weltare improving. This is equivalent to asking whether the benefits of future
generations due to the lower cost of old-age insurance exceeds the burden
from serving the debt that resulis from exchanging the claims to the pay-as-
you-go system with government bonds. Formally, the necessary condition of the
present value of the net gain of transformation to be positivet$ (Feldstein
1995:14) is

17 The making explicit of public debt is not associated with addifional absorption on
the capital market. .

18 1 is asumed that in the transition savings would be unchanged from the pay-as-
you-go system. The inherited debt is made explicit by issuing government bonds
with an interest rate r. Then the net gain in individual periods is {(assuming n = 0):
[01+9° € - 0)- o, f14 00"t - @)= efto. [65+ 920 - 9)- 1T, . [+ 0) i - )R-
The present value of the gains trom transition is
Er- @My (1+9) " (1+8)7 L, Mp(1+8)™".
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where & is the marginal rate of tlime preference-and T, the amount of govem- .

ment bor_lds compensating for the claims against the old system.

As can be seen from condition (1) the sufficient condition for the net gain of the
transition 10 be positive is that r>3>g+n> o is satisfied. §>g+n is neces-
sary for convergence that allows condition (1) to be interpreted as the present
value of the net ulility and can be expected to hold because, othemnse the dis-
counted stream of all future income would be infinite (see above mimber 12},

For the condition r > n + g to hold, marginal productivity of capital has to exceed
the real rate of wage growth. The condition is satisfied during ad]ustment to 1he
steady state; it also holds in the steady state if the marginal rate of time prefer- _
ence exceeds the real economic growth rate, and when capltal IS taxed driving ‘

the market interest rate still higher,

In addition, r > & has to be satisfied. This condition says that the market interest
rate, i.e. the marginal productivity of capital, has to exceed the marginal rate of
time preference. In other words, the marginal rate of transformation between
consumptich today and tomorrow has to exceed the marginal rate of substitu-
tion over time. Note that this condition for a transition to a funded system to be
weltare improving is not required when the rates’ of return of both systems are
compared. The condition may considered to be problematic in the sense that
the market interest rate equals the marginal rate of time preference in the
steady state. According to (1%, no Pareto-improving transition would be possi-
ble. During adjustrment towards the steady-state, the marginal rate of time pref-
erence, while depending on the level of consumption, equals the market inter-
est in every period (in a transitory equilibrium), Howaver, a pay-as-you-go sys-
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tem establishes a wedge between marginal productivity of capital and marginal
rate of time preference {see numbers 12 and 19). Then, r > § is satisfied. In
addition, positive real growth (n + g > 0) is assumed for the analysis below.

28. The development of net gains per period over time is depicted in Figure 6.
In time T, gains and burdens per petiod cancel aut, In later periods net gains
result; with infinite horizon, the area of net benefits is open 1o - while the area
of net losses is limited. As has been shown before, gains and losses per period
have to be discounted to calculate the present value of net gains of transform- .
ing the system. In other words: To decide upon a change of systems, a social
welfare function would be needed. Discounting gains and losses over time us-
ing a constant discount rate & corresponds to applying a simple sccial welfare

function.

29. Estimating the point in time in which net losses are turned into net gains is a
ditficult task. The estimate depends on various factors, including the difference
in the rates of return, assumed demographic developments, details of the pay-

Figure 6 — Time Profile of Net Burden and Net Benefit per Period
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as-you-go system started from, and how the inherited claims are handled Ina
quantrtallve assessment under the assumptlon that the rate of return in a8
funded system exceeds the implicit rate of retusn in the pay-as-you-go system
by 2 percentage points, the German Councii of Economic Advisers estimates
the transition to be profitable in 40 1o 50 years.

30. The assessment of the periad T for German_f may go as follows. From a
fixed date new claims are exclusively built within a funded systern, Existing
claims for pensions are respected. A person retiring in the period in which the
change of the systemn takes place will receive its pension according to the pay-
as-you-go systern. The implicit rate of return of the pay-as-you-go system is as-
sumeci at 2 percent in real terms, the pension, aocordingly, is raised by 2 per-
cent annually Workers who relire in later pericds realize a pan of their pen-
snons from the pay-as-you-go System (accordmg 1o the number of years of con-
tribution), while the other part comes from the funds accumulated in the years
after the system's change. Assuming 45 years of work, a worker who retires 10
years after the change of the system has claims against the pay-as-you.go
system frem 35 years. The correspondiﬁg pension is raised by 2 percent per
year. As time goes by, the share of pensions stemming from the pay-as-you-go
system successively decreases due to the fact that newly retired cohorts have
increasingly less years 'of.coﬁtribution to the pay-as-you-go system. It, however,
takes as much as 59 years to fully phase out:the old systern when 15 years of

S,

retirement is assumed. -5

31. The present value of pelriéions due in the years 0 1o 59 is calculated us'ing a
discount rate of 4 percent.-The present value of all pension claims from the
pay-as-you-go system is DM 6,880 billion. The present value of pensions is de-
creasing over time, the present value of the annual burden shrinks from
DM 314 billion to DM 86 billion in 30 years (Table ). Using a credit to be re-
deemed within 45 years to finance the present value of this pension obligations,
according to these back-of-the-envelope calcwations, yields a gross burden of
14.5 percent of wages and salaries. The gross gain of the newly established
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funded pension system increases over time. In-the transition period, therefore,
the economy is confronted with an additionaj burden that is decreasing over
time.

32, It has to be borne in mind, however, that in a funded system a given leve! of
pension benefits can be financad with lower contributions. Assuming a level of
benefits of 60 percent of wages and a ratio of three contributors per pensioner,
the pay-as-you-go system produces a rate of contsibution of 2Q percant of wags
income.19 Due to the higher rate of retum in the funded system, a lower rate of
contribition yields the same level of benefits. As time goes by, the funded sys-
tem will increasingly displace and eventually diive out the pay-as-the-go sys-
tern. Consequently, the average rate of contribution to the funded system suc-
cessively decreases {Table 7). Eventually, the contribution rate in percent of
gross wages is reduced from 20 percent of gross wages to 11 percent, implying
a gain of 9 percentage poirits.

Table 6 — Pension Claims from the Pay-As-You-Go System During Transition

t=_, | Pension claim of } Pension claim of | Pension outlays | Present value of
; newly retired average retired in time t pansion outlays
. =1 =1 Biil. DM gill. D
2 D 1.00 - 1.00 314.30 31430
1o [ 0.78 . D92 351.91 237.74
20 .56 0.71 33z 151.57
30 0.33 0.49 278.33 85.81
40 0.1 0.27 185.06 38.55
45 - 000 0.1§ 119.18 20.41
50 0.00 0.07 56.40 7.94
55 .00 0.1 13.84 1.60
59 0.00 .00 : Q.00 0.00

Assumplions: Pension growth of 2 percent per year; discount rate: 4 percent
per year. ' ' o

19 |n order to simplify the analysis we do not dislinguish between gross and net
wages.
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Table 7 — Contribution Rates in Percent of Gross Wages

t= Contribution rate in the | Conbribution tate in the Reduction in
pay-as-you-go system ! capital funded system contribution rate

o 0200 0.139 0.061

10 0.200 0.128 0.074

20 |’ 0.200° ' 0117 0.083

30 7 0.200 0.112 G.088 .

40 0.200 0109 G.001

45 0.20¢ 0.109 $.091

50 0.200 0.109 0.091

33. When the cost of transition to a funded ‘system is calculated, the tax burden
of 14.5 percent of wagés and salaries in the transition period of 45 years has to
be taken into account. The net benefit from transition is'the diffar'eﬁce of gross
henefit, i.e. the dﬂfere’.’n;:e in the rates of contribution to the altermative systems;:
and the tax burden. Nét kienefits are negaiivé at first” and increase sSucces- -
sively. Aftar 45 years, the net benefit for every following pericd :amounts to

some 9 percenl of wages and salaries (Figure 7)-

Figure 7 — Gross Benefit and Net Benefit per Period in' Percent of Gross:: :

Wage Income during Transition Using 45-years. Bonds
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When the govemment bonds issued to compensate for pension claims against
the pay-as-you-go system are redeemed over a longer period of 90 years, the
tax burden would be reduced to 10.2 percent of wages and salaries during
transition (Figure 8). In the extreme case of infinite maturity, the corresponding
tax burden would be 8.4 percent. Accepting the pension claims only at a dis-
count in order to let older generations bear some of the burden of the transition,
could zlso reduce the tax rate needed to finance redemption in the transition
periad. -

34. The underlying assumption of an annual rise in pensions of 2 percent per
yedr over the next 30 years is not particularly realistic. In Germany, the real
standard pension increased by only 0.9 percent from 1980 to 1995, and by a
mere 0.1 percent from 1990 to 1995. The revision of the pension law in 1992
further slows down pension growth (Glismann -and Hom 1985). Contributing to
the low rate of ratum in the pay-as-you-go system is the decrease in population
(by an average 0.4 percent per year). Calculating the transition with an implicit
real rate of return in the pay-as-you-go system of zero, reduces the present

Figure 8 — Gross Benefit and Net Benefit per Period in Percant of Gross
Wage Income during Transition Using Bonds with Longer Maturity

0,1

008 | - T Gross Benefit e

0‘06 .............................................
0‘04 e R ] R

0,02

0,02

-0,04

‘OiOB 1 ' 1 T L T 1 1 1



29—

value of pension claims.to DM 5,300 billion. As a result, the long run gains of a
iransition increase to 14.5 percent.

35. Tuming to the effect on savings, the transition o a funded system results in
increased savings. This follows from the fact that the contribulions to the
funded system lead o additional savings. The generation of the transition pe-
riod has to build up the pension funds to finance their consumption after retire-
ment and, at the same time, kear the tax burden to finance existing pension-
claims. R . S e
For simplicity, it is assumed that transition is completed within one period and
that the burden is not carried over to fuiure generations. via issuing of long-term
bonds. Under these assumptions, the tax corresponds to the contributions in
the pay-as-you-go system bw (distance IP in figure 2). Because no pension
claims are acquired (R=0), the budget restriction is shifted inwards once again
for the period of transition. The point of optimal consumplionAis cn. IT'he individ-

ual has to increase savings by LM to secure income after retirement.

When the transition is completad, the budget restriction IH applies, with optimal
consumption in C. Sawngs increase once agam because the present value of
income increases by IP. Note that reduced expected pension mcome mduces
individuals to increase sawngs as well as higher qasposabla mf_:_p_rne in _actwe

years.

38. Durlng the tran.sm:m lowards a funded system, 1he economy dlsplays 2.
higher savings ratio. Higher savtngs tend to prornote growth In addmon em-
ployment is rising due to enhanced efficiency in the labor market. The addi-
tional tax revenue assomated wnth higher gro\nrlh and employment helps financ-
ing the transftion. Such kind of generat equilibrium repercussmns have not been

taken into account in the above calculations.
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37. Often it is argued against a funded pension system that the capital stock
necessary to fund the prevailing level of benefits is unrealistically high. The
capital stock necessary to cover the presemt value of exisling pension claims
amounts to DM 6,900 billion at a discount rate of 4 parcent and average real
annual pension growth of 2 percent (DM 5,300 billion at constant real pen-
sions}. The replacable gross stock of fixed assets in the economy amounts to a
much higher DM 14,400 billion in Westem Germany (in prices of 1991). Fur-
thermore, it has to be considered that total savings and the real capital stock in
relation to GDP can be expected to rise with the introduction of a funded sys-
tem.

38. The problemn to be decided upon by economic policy can clearly be seen
from Figures 6, 7 and 8. From lime 1, significant gains trom the reduced cost of
old;a{Qe'insur'ance can be realized in every following perfiod. During a transition
period a substantial additional burden has to be shouldered. The transition to a
funded system can thus be seen as an investment that requires fergoing con-
sumption today to yield profits in the future. it seems evident that such an in-
vestment of a society needs a long-term policy orientfation.

Dévelbpments of society are path dependent. The introduction of a funded
sy'f'stém is complicated by the fact that a pay-as-you-go system is already estab-
Iis.ﬁerd. Socigties should, however, be able to transtorm their institutional ar-
rangements in order to improve efficiency in the long-term even when a limitet
number of generations is required to give up some consumption and when the
utility of a limited number of generations is reduced.

V. Some Practical Aspects of Introducing a Funded System

39. it is evident that the level of pensions in the public old-age pension s‘.'ystém
{in Germany: 70 percent of net wages in the standard case) will have o be low-
ered in the future. A lower expected level of benefits can be expected to induce
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the active generation to incresse individual provisions. for retirement. Conse-:
quenily, individual acccunts for the purpose of providing income after retirement
will play an increasingly important role in financing consumption of retired gen-
erations in the future. This is in the self-imerest of young generations:even if the
relative burden in active years increases compared to that experienced by older .
generations. T

40. Economic. policy would be wise to accept this tendency towards.a funded:
system. Having in mind the superior efficizncy .of-a funded system, sconomic
policy should support this kind of process by adjusting the institutional frame-
work. What is required: most is a clear long-term ‘perspective for. old-age pen-
sion systems that reduces uncertainty and helps individuals planning their con-
sumption pattern over the life-cycle. Within this framework, an option for a
funded pension system should be explicitly be introduced, or at least be leit
open. Since a transition to a funded. system :involves two generatiops (of 30
years each), a feng-term cormnmitment. of policy is required..One instrument. of
policy 1o commit itself to stick to. & tfransformation of the:system-could be a
constitutional amendment fixing certain principies of the pension systern that
could only be changed by a broad majority in pariament..In the following, some
practical aspects of a transformation of the pension system shall be considered.

41. When evaluating the state of the prevalent pay-as-you-go system, it is not
sufficienit that the budget restriction is satisfied at a given point in. time.. Instead,
the accrual future obligations have to be taken inte account. The present value
of future obligations-has to equal the present vaiue of future contributions. This
requirement cannot be aftained through adjustment of the pension benefit for-
mula alone. It is importani to explain the intefemporal budget constraint 1o the.
public. Fuiure obligations should be made clear.

One option of a public pension_ system facing financial disequilibrium in the fu-
ture is to build a capital stock in due course in order 1o finance éxcess expendi-
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tures in later periods. In such a way, a funded system could be introduced over
soveral generations. i

42. Individual pension claims should be. published regwarly. {e.d. on a yearly
basis} in order to reduce uncertainty and, al the same time, open the possibility
of certification of claims.

43. While a funded pension system, in principle, can be part of a public old-age
insurance, the transformation of the system usually is associated with privatiza-
tion. Individuals should be free 1o choose among suppliers of old-age insur-
ance; private companies could compete with public agencies. An important
additional aspect is that with a private sector system the danger of politicians
abusing the funds is reduced.

The additional savings associated with a funded system must not be used to
fund: additional public expenditures {Sachverstandigenrat 1988, number 373;.
Therefore, fimits to public deficits should be respected.

44, To exciude problems of adverse selection, private insurers must not be al-
lowed to discriminate when contracting. For the individual, the change of insur-
ers shouid be possible at low cost. The risks associated with individually difter-
ent longevity are borne by the insurer when the contract provides for paying
monthly pension benefits.

45. The institutional framework should contain an cbligation to insure for old-
age at a minimurn levei, i.e. to contribute to a pension scheme: in order to re-

duce moral hazard.

The proposal of a tax financed basic pension that provides an — unconditional
— minimum income after retirement does not solve this problem. The-probiem
with this proposal is that the principle of equivalence of benefits and contribu-
tions is totally abandeoned in the sphere of the basic pension, Such a system



—-33-

would have detrimental incentives and cannot be recommended on similar
grounds as various negative income tax proposais {Siebert 1995).

486. Introducinga minimal old-age’ insurance that is obligatory and financed with:
contributions could help to avold thesé kitd of adverse incentives. Contributions -
for pensions that exceed the minimum pension level would be on a voluntary
basis. To prevent old-age poverty, retirement income wouw!d be provided by so-
cial assistance: fo persons whose income in active years did not allow to con-
tribute to the minirmum pension scheme. In order to give incentives to contrib-
ute, the minimum pension must exceed the level of social assistance sutfi-
ciently. This is a specific problem in Europe where social welfare provides a
iower income floor. ' '

-t o A
H S vonE e

47. The share of voliintary’ savings in providing retirement income woutd also
be increased when the maximum income subject to contribution to the public
pension systém would be frozen at its current level for @ substantial period of
time, say two generations, or when the maximum income would be lified by less
than the rate of growth of net wages and salaries. In such an approach, the
equivalence of contributions and pension claims could prevail. Proceeding in
such a way, would ieave more and more incomne (in relation to nationa! income)
cutside the public pension scheme effectively altering the overall pension sys-
tem through the back door. At the same time, however, the public pension sys-
tem would increasingly get into financia! disequilibrium; in the transition phase,
pension outlays would more and more have to be financed through external
sources, or pension levels would have to be cut.

48. A hasic principle for the reform of old-age insurance should be that contri-
butions are to be separated from employment contracts. The fact that employ-
ers pay part of the contributions does not mean that they actually bear the as-
sociated burden, Effectively, workers have to pay for old-age insurance in tull:
in the long run, to keep the real gross compensation of employees within the
limits given by productivity, wages have to adjust, or, otherwise, unemployment
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will ingrease. To make the system more transparent, the full share of cortribu-
tions should be paid from workers' income. -

49, Orie precondition for such a reform would be to create equivalence of pen-
sion‘claims and contributions by eliminating interpersonal distribution from the
old-age insurance scheme. Retirement incomes of contributors whose resuiting
pension ckaims would be below the (social) ‘'subsisience level due to low in-
comes in active years would have to be supplemented by sociat assistance.

50."Sepdrating the obligation to contribute to the public pension systern and the
fact of being employed, eliminales incentives to manipulate ihe tabor status in
order to disqualify from membership of the system. Decisions on-being em-
ployed or self- employed how long hours to work, or the kind of occupation,
would not be infiuanced by rules in the public pension system. T

51. To sum up, strengthening of funded slements can contribute to overcome
the problems the public pension system is currently facing. A major goal of re-
form should, from an economic perspective, always be to increase individual's -

freedom to choose.
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Table 1 — Demographic Devslopment and.Old.-egje Deeendeney Ratios for

Germany, 1995~2040, Using Various Assumptions on Fertility@

1995 | 2000 | 2010 | 2020 | 2030 | 2040

Population 81539 82182 81036 78445 74347 68800

Aged 20 - 59b 47 113 45967 45629 42709 36011 33118

Constant { 60 yearsand aver? |16 874 18758 20447 22695 26376 25308
Fertility Cid-age dependency

ratio® 358 408 448 531 732 764

Aged 20 - 650 51445 51493 49966 48414 42512 37406

65 years and over® {12542 13232 16110 16990 19875 21 020

Old age dependency '

ratiod 244 257 322 351 468 562

Population 81535 82034 80 117 76667 71885 65043

Aged 20 - 58P 47 113 45967 45629 42562 35098 31255

Deciining | 60 years and over® | 16874 18758 20447 22695 26376 25 308
Fertility Old-age dependency

ratio® 358 408 448 533 75A 81.0

Aged 20 = 65 51 445 51493 49567 482866 4t 600 35642

65 years and over® | 12542 13232 16110 16990 19.875 21020

Qld age dependency s . .

ratiod 358 257 322 352 478 590

Popuiation 81539 82399 82378 81049 78347 74523

Aged 20 - 59b 47113 45967 45629 42924 37345 35702

Increasing | 60 years and aver? 16874 18758 20447 22695 26376 25 3{)8
Fertility Old-age dependency

- | ratio®  ” %8 408 448 529 06 70.9

Aged 20 - 85b 51445 51433 49967 48620 43847 39 989

65 years and over® [12542 13222 16110 16990 19875 21 020
Ot age dependency

ratiod 358 257 322 349 453 5256

dFpr net migration, a wedium scenario (A} has been assumed, — bThousand

persons. — *Number of persons aged 60 and over in percent of persons aged 20—
59. — INumber of persons aged 65 and over in percent of persons aged 20-64.

Source: Bundesministerium des Innem (1996); own calculations.
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Table 2 — On the Rates of Return of Pension Systems

Real interest rate
Return on securitiesd
deflated by Growth rate
Year | Returnon | Domestic Consumer | of real gross | Growth rate of
real assets? | producer price | price index of | COMPENSANON | real “standard”
index all households | of employees®|  pansiona
West Garmany
1970 59 33 4.7 14.0 29
1971 55 3.5 2.6 4.8 09
1972 52 52 2.4 3.9 10.2
1973 4.8 25 2.2 5.0 a9
1974 4.0 -2.5 3.4 1.6 4.3
1975 3.8 4.1 29 -2.7 42
1976 4.7 4.5 4.0 3.3 57
1977 4.7 39 3.0 28 8.2
1978 5.1 52 3.6 3.4 20
1879 - 4.9 29 as 3.4 0.9
1380 -3.8 0.9 3.0 3.0 -1.3
1981 2.9 23 a7 - =20 -1.9
1982 2.8 a.0 35 ~22 0.2
1983 3.9 66 4.7 -1.5 20
1984 42 49 56 16 09
1985 4.4 4.6 49 1.4 0.9
1986 5.0 9.2 6.6 52 27
1987 - '4.9 2.0 6.0 3.5 4.0
1988 - 55 53 5.2 2.8 2.0
1989 56 37 4.9 19 0.0
1990 59 70 6.0 5.4 0.2
1991 5.6 59 47 4.9 1.0
1992 5.1 8.5 38 2.6 -1.2
1993 4.5 65 2.9 -2.9 0.5
1994 5.0 6.4 4.2 -0.8 G.3
1995 - 5.2 541 0.7 -1.7
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Real interest rate

Return on securities?

"+ deflated by " [ Growth rate

Year Return on Domestic Consumer. .| of real gross | Growth rate of
real assetsd | producer price | price index of | SOMpensalion | req) “standard*
index - | all households | of employees®]  pensiond
. Germany .

1991 5.1 - - - 1.0
1992 4.6 6.5 27 29 -1.2
1993 | 4.1 6.4 2.0 -2.6 05
1994 4.6 6.4 4.2 T2 T 03
1995 52 5.1 51 R O T
1996 - 6% 4% 1

aFar details of the definitions see Sachverstandigenrat 1996, Tabie 53.

04

Source: Sachvgrs\andigenr_at _1_99_6_!9?_’_, Table §3; calculations of Sachverstén-

digenrét.
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