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Summary

We discuss recent developments in the Dutch perssiotor and identify current and future
problems that are due to the ageing of the pomulatising an applied general equilibrium
model of the Dutch economy, we assess the efféttgoochanges in pension institutions that
aim to make them more robust to macroeconomic shddke first is to base pensions on
average wages rather than final wages as is cysraatice, and introduce conditional
indexation. The second is to replace the currefimel-benefit system with a defined-
contribution system. We stress the role that pensistitutions play in the intergenerational
redistribution that is due to macroeconomic shocks.
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Introduction

Like many industrialized countries, Dutch societll see a dramatic change in its demographic
structure over the coming decades. Indeed, the@kedadependency ratio, the number of
pensioners per worker, is expected to grow fron2 2000 to 0.43 in 2040. Efforts to assess
the impact of this change on all aspects of thaewty are plentiful. Both international
analyses and work specific to the Dutch econonsyldegen carried out. Mostly, the focus has
been on the sustainability of current arrangemeatis:the government afford to maintain the
system of pay-as-you-go pensions (PAYG) at cueargls without exploding the public debt?
Do pension funds have enough assets to coveritizegasing liabilities? The answer to the
second question is especially important for theniands, where supplementary pension
funds form a large part of the average retiremenaingement. These funds had accumulated
assets in excess of € 560 billion in 2001 (Vatvde and Van Ewijk 2002), or approximately
130% of GDP.

This paper stresses the impact ageing has upaoliistness of pension institutions.
The higher number of retirees relative to workeygravates the impact of any macroeconomic
shock that forces pension funds to raise theirrdmrtion rates. This has efficiency effects since
pension premiums are linked to labour income ardefiore may be considered implicit labour
income taxes. It also has intergenerational distigmal effects since only part of the
generations pay pension premiums. Since risk shaniay raise social welfare (Gordon and
Varian (1988)), it is an important criterion to b®ed in evaluating different pension
institutions. Because of that, it is useful to @xplalternative institutions that mitigate the
impact of shocks upon pension contribution rates.a¥aluate two of them, pensions based on
average wages and pensions based on defined aditnbln a sense, our analysis is partial,
i.e. we evaluate alternative pension institutions amtheir risk-sharing effects, whereas a
more complete analysis would require to analyserotffects as well, like for example labour
supply effects (Lindbeck and Persson (2003)).

Our tool in these assessments is an applied desgardibrium model of the Dutch
economy called Gamma. The model captures mosiedhstitutional arrangements that are
specific to the situation in the Netherlands, gegéneral enough to allow us to simulate
different policies. Importantly, the model includegerlapping generations and therefore allows
us to explore the effects upon different groupgeaferations (working, retired and yet unborn).

We discuss the model briefly in Section 2. Intleat section, we discuss the effects
that a change in the pension arrangement has aiopens, current and future members. We
compare the outcome for different generations b¥ilg at the change in their net profit from
participating in the pension fund. This measuréaiss the effects that flow through the
supplementary pension system; other effects maxperienced through altered government
taxes or transfers. It turns out that the outcofrtb@institutional change varies significantly



over different generations. Section 4 assessa®bustness of different arrangements. To this
end, we simulate four different, unexpected, shaokbe economy. These shocks include a fall
in interest rates, lower productivity growth, acktanarket crash and an increase in life
expectancy. The effects of the shocks are feltitfgrént generations, depending on the
institutional arrangements. We conclude in Sedsion

The Gamma model

GAMMA attaches the following features to the Duettonomy. First, it considers the Dutch
economy to be small relative to the outside wdridoarticular, Dutch supply and demand for
capital are unable to affect the interest ratectviie determined on world capital markets.
Second, the goods produced at home are perfediltigitable with those produced abroad.
Third, the model is deterministic. Lifetime uncénts is recognised, but also perfect capital
markets are assumed which allow households toéregainst this type of risk. As the model
abstracts from other types of risks, it featuresm@ equity premium. In particular, both equity
and bonds earn a return each year that equalsdhe interest rate.

The GAMMA model is forward looking and featuresfpet foresight(i.e. economic
agents in GAMMA let their current decisions dependhe expectations of future variables,
and these expectations coincide with realisatidhsithermore, agents are completely rational
(i.e.they maximize their utility functions given the abraints they face).

Pension Funds

In the Netherlands, a variety of pension funds wifferent rules exists. We model one pension
fund, which may be considered representative ofwthele of Dutch pension funds. This
representative pension fund has some importanactaistics. Firstly, pensions have the
character of a defined-benefit final-wage systehis Tmplies intergenerational redistribution in
case of a shock. These redistribution effects wbel@bsent in case of defined contribution
system. Secondly, participation in the pension fisnabligatory. Thirdly, pensions are fully
indexed to wages. Fourthly, pension funds behavteflected in the premium rule. This
premium rule reflects the rules of the pension stipery authority in the Netherlands. This
authority rules how fast underfunding has to diggwpPension premiums have impact upon
labour supply as pension premiums are implicit $akéoreover, the pension premium rule
determines which generations will be affected tgtopension fund policies and how much
they will be affected. Fifthly, pension funds gealr use only the premium rate instrument.
The instrument of reduced indexation is seldombdydt is used only in case of a very severe
shock.

In the final wage system, workers accumufaasion yearsan indication of the number of
years that they have paid premiums into the fureheffits are a function of the amount of



pension years, as well as the final wage. Theyralexed to real wage- and price increases. In
formulae:
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Here, a persoriis pension years at timeYiE , are a accumulation of his past labour supply
multiplied by a fractiongr that is 0.019 in our model. When labour supplm&asured in
fte's, the value oniE at the time of retirement indicates the heighthefpension as a
percentage of final wage (minus the franctijse
Pension benefitﬂﬁ are related to the accumulated pension yearsjrthkviage minus the
franchise, and are indexed to inflatioand real wage increasés.

We will discuss the shift to an average-wage DBsgansystem. In an average wage system,
pension benefits are tied to the average careee vilmgexed by real wage and price increases.
However, these indexations are conditional on ithentcial position of the pension fund. This
changes the formulas to
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Here, an average wage for persat timet is computed as’iﬁv ; hotice that it is indexed with
inflation and real wages, but that the latter irat@®n is provisional: the variabl¥, , which is
normally equal to one, can take values betweenaedmne if the financial position of the
pension fund is too weak.
If we set the fractionp,y, at a value that is slightly higher thgg and precisely corrects the
profile that makes indexed average wage smaller fihal wage, and if there are no financial
calamities, the two pension funds are exactly #mes With the latter system, however, the
fund has an extra instrument which may be usegrgasl risks across pensioners and workers.

Finally, we will also discuss the shift to a defineontribution system. In a defined contribution
system, assets are accumulated for which the waeans full financial responsibility. When
the worker retires, yearly annuities are paid ooinfhis assets that keep pace with wage- and

price increases.



Ap = @Q+r)A g +0; LT Hwi - F)-REC
REC = A /(L+ciy)
Xit

C; =
it 1+r1

(@472 )+ We )L+ Cj t41)

Here, asseta for persori at timet grow with the interest rate and with a fractioyof each
year's labour income. When that person has redchment age, each year an anmﬁﬁC is
paid out, which takes into account the growth of@sand prices, added interest and the

probability of dying during periot J;

The pension fund adjusts the premium so that tthe odassets to obligations (coverage rate
d; ) returns to its desired value in 8 years. Thidose using the following formula
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Here, p,; is the extra premium that has to be levied overabaVe the actuarially fair
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premium py to repair a shortage in the coverage ratiq / R, while G, stays for the
premium base. The coverage ratio measures asselative to acquired righ®®. The desirable
value of this ratio is 1b; which is larger than one because of the buffer requireniemss.
speed of adjustment is sethywhich is ¥4 in our simulations. This fixes of mostleé shortage
in eight years. It can be shown that the above formula folfowms the partial adjustment
schemedd = A (d - dt_l), whered is the coverage rati&y_; / R; .

Households

The life cycle model provides the basic theoretical framewarknfdelling household
behaviour. According to the life cycle theory, householdsmatly choose levels of current and
future consumption. Labour supply is, although age-depénidden to be exogenous at all
ages.

Every household is represented by a finitely-lived adifietime uncertainty is
assumed to be diversified by letting each household receive aityanmn a life insurance
company in return for bequeathing it its remaining asgeds its decease (Yaari, 1965). These
assumptions result in budget equations that describe, als tgudevelopment of financial
wealth of households by the difference of net income and conisuimBblowever, income
doesn’t only consist of labour, transfer income and incooma fvealth, but also of intra-
generational transfers received from life insurance companies.

From this life cycle model it follows that consumptidges with age if the real interest
rate exceeds the subjective discount rate or if the consumptioatéacteclines over time.



Firms

The model uses a neo-classical model of the firtnis implies that the firm maximizes its
value, which equals the discounted value of itarudividend flows. The dividend payments
equal revenue minus the wage bill, corporate taxelsinvestments. The tax base for corporate
taxes consists of revenues minus the wage bilfigodl depreciation allowance. Fiscal
depreciation is based on the historical cost prfdavestment, and is geometric. The firm can
sell its product at the given market price. Promurctakes place with labour and capital
according to a CES production technology. Capiédorates at a constant rate.

The productivity of labour is assumed to depenthath age and calendar time. In
particular, different age cohorts have differerddurctivity levels. Apart from their
productivity, labour supplied by households of elifint ages is homogeneous.

These assumptions lead to factor demand relafiiwreapital and labour and to a
definition for the user costs of capital. The faqidce frontier relates the real wage rate to the
real user costs of capital.

Note, employees pay pension premiums, not empgoyer

Government
The model contains a government sector, includivg®-based first-pillar pensions.

Net profit as a rating device

To assess the impact of changes on different gemesawe compute each generatiomét

profit from participating in the pension fund. This imddy discounting all premium payments
and pension payouts to the basis year, using thefaeturn that pension funds get on their
assets. That is, net profit is

1
NR = Pens; — Pay
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wherePens; is the pension payout for a perddn yeart andPay, ; are the premiums paid by
the same person in that year. The time indexs from the base yearQ) over all applicable
years. For a pension system that has exactly enagggis to cover its obligations, and which
does not run into unexpected shocks, net profiafstarting member should be zero.

In our analysis, we only look ahangesn net profit. This means that it does not matter
whether we include payment histoty@) in the computation, as these values are fixeterQf

data on historical premium payments is hard toinbta



We judge the impact of changes in the pensioresy$br a generation by their effect
on net profit for a typical member of that genematiThis measure indicates whether inter-
generational transfers play an important role é¢hange. Shocks to the system are evaluated
in a similar way. For shocks in which wealth vaeishsuch as an unexpected stock market
crash, the change in net profit can be negativalfanembers. Otherwise, changes in net profit
may cancel, indicating that wealth is transferretieen generations.

Looking at net profit excludes the effects thatkvthrough other channels than the
pension fund. For instance, the fiscal deductibdit pension premiums may cause the
government balance to shift after a reform hasrtgiface. It is important to recognize that
these effects are not reflected in our net proéasure.

Effects of two reforms

Our base case is a final-wage based defined-b€bP#&)t pension system. That is, the level of
pension benefits is determined by the final wage nfember, as well as by the number of years
spent in the labour force. This system automatiagiidates old rights to new price and real
wage levels. Pensions are indexed yearly by thea&se in nominal contract wages. In case of a
shock that jeopardizes the financial position ef pension fund, the pension-fund raises current
and future pension contribution rates to restoheesy.

We will discuss the shift to an average-wage DBsgn system. As the hame implies,
in this system pensions are tied to the average wagr the entire career. To keep rights
comparable to current level wages, the rights dirdmiilt up are indexed each year to the
change in this variable. This system thereforexedeot only the rights of the retired
generations, but also explicitly, rather than irigly, the rights of the active generation. This
creates an extra instrument for pension fundsi@sd¢an now choose to delay indexation of the
current workers’ rights if they are hit by a negatshock. The implication is that this mitigates
the necessary rise in the pension contribution Ndee that, apart from variable indexing, this
is the only difference between our final-wage amerage-wage system. That is, we model the
average-wage scheme such that in the absence shanl and apart from variable indexing, it
makes pensions as generous as in the originahfiage schenfe

The second alternative system is a full definaatrdfoution (DC) system. In this case,
the assets of the pension fund are divided amomges®and pensioners according to their
accumulated rights. Members then manage their @sets, and are liable for any shocks that

2 The final-wage scheme and average-wage scheme are different in case different households have different career profiles.
Pensions of those with relatively steep career profiles are higher under a final-wage scheme than under an average-wage
scheme. Moreover, final-wage schemes may imply stronger incentives for human capital formation. Our model neglects
these considerations



3.1

may occur. Pension contributions are not linkelbmur income. This means that, unlike under
a DB scheme, under a DC scheme a shock that requiise in pension contribution rates does
not have adverse labour market effects. Also, t@esipstem completely precludes all
intergenerational transfers after it has been adbpt

An average-wage DB system

Transfer of existing rights

Assume the introduction of an average-wage DB gystéh full indexation to prices and
variable indexing to the real wage rate. Variahtieking means that pensions and pension
rights real-wage indexation occurs conditional lua¢overage rate, the rate of fund assets to
obligations. Partial indexation to the real wage takes place when the coverage rate becomes
below 128%, which is the ratio mandated by Dutahsjmn authorities. No real wage
indexation is given at all with a coverage rateobel00%. In the latter case only price indexing
takes place. Thus, a welfare-linked pension isongér guaranteed: with to low a coverage rate
pensions are lower. Current workers participatiéncosts: their rights are also indexed to the
average contract wage increase conditional ondtierage rate. However, they also experience
the positive side of this policy: the use of thddration instrument leads to less premium
fluctuations than in a DB system without varialiddéxation. When the burden is borne by
pensioners as well as current workers, pensionsfbedome more shock proof, especially
when the dependency ratio increases.

Effects of the new system

Assume a transfer of the final wage system righthé average wage system. The aspiration
level remains the same, which implies that theesysdoes not economize. However, pensions
decrease immediately relatively to the base sinmatue to a coverage rate below 128% in
2005 on the base path. Pensioners experiencettbduntion of this system as a change for the
worse. Figure 3.1 shows the change in net prdfible 3.1 gives some macro economic
indicators.
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Figure 3.1 Change in net profits due to a transfer ~ in 2005 to an average wage DB system with variable

indexation. Year of birth on the horizontal axis, ¢~ hanges in net profits (1000 €) on the vertical
axes.

The indexation of pensions and pension rights igllg equal to the nominal contract wage
increase: 100% indexation means welfare linkedipaesHowever, we mentioned that the
introduction of the new system takes place wherctiverage rate stays below its desired level.
This leads to a reduction of the indexation of p@msand pension rights of current workers.
The premium rate can be set lower than in an agenage DB system without variable
indexing. However, the diminished indexation caussses to pensioners and current workers
for several years. After the desired coverageisaattained, full indexation (100%) again takes
place. As a result pensioners lose in net prafinge(Figure 3.1). Their pensions decrease, and
they do not gain by the lower premiums. Currentkes take advantage of the transitional
arrangement. They have disadvantages from pantiaking in the transfer period but gain
from the lower premiums during their working life.



Table 3.1 Introduction of an average wage DB system  with variable indexation in 2005

2005 2010 2015 2025 2050 2100
Pension premiums (% wages) -2,6 0,1 1,3 -1,8 -0,3 0,1
Pension payments -1,8 -5,8 -49 -1,5 -0,9 0,1
Coverage rate 1,2 -04 -0,2 0,6 0,0 0,0
Indexation to real wages 5% 74% 98% 100% 100% 100%
Tax payments 0,4 -0,1 -0,3 0,3 0,0 0,0
Government debt (% GDP) 0 -2 -1 0 -2 -3
GDP (market prices) 0,0 0,0 0,0 0,0 0,0 0,0
Consumption -0,1 -0,1 0,0 0,1 0,0 0,0

3.2

A defined contribution system

The final- and average-wage pension systems wiltinflexation are purdefined benefit
systems because welfare-linked pensions are geaarPension funds carry the risks due to
shocks on the system. These financial risks ardidithy shifted on to current workers. In this
paragraph we discuss the transfer tteined contributiorsystem. As a main characteristic the
pension rights of a participant are directly redati® his accumulated capital. This system does
not cause intergenerational transfers by definition

Transfer of existing rights

Assume a transfer of the ‘final-wage defined barmsfstem’ rights to the defined contribution
system. The existing pension funds are liquidateteatransfer year 2005 and wealth is divided
among the participants, the current workers andipaers. Division occurs proportional to the
rights built up under the old system. Pensiondrtsigqual the expected value of benefits over
the remaining pension years. In the final-wageesysturrent worker rights are proportional to
actual wages and the pension years already budhdpare negatively related to future working
years. After the transfer every participant mandge®wn pension wealth and runs the
complete risk due to shocks. Pension wealth idla bit larger than the pension rights, because
the coverage rate in the year of transfer is lattgem 100%.

After fixing everybody’s wealth a cohort-specifi€@ystem is introduced. The aspiration level
is a pension equal to 57% of last earned wagep€hsion premium results from the aspiration
level and initial wealth. This pension premiumiietl at the transfer date and is not changed
later on. The premium rate for new participantsiteen determined every year given the same
aspiration level, which aims for a pension equahtone obtained under the old system. The
premium rate of new participants does not changgwedirds, too. The premiums paid remain
tax deductible, while pension payments are taxée. &ffects of the transfer to the DC system

10



are presented in Figure 3.2 and Table 3.2 Thedighows the change in net profits; the

table gives some macro economic indicators.

Effects of the new system

We consider again the transfer effects on fouedsfit groups. Pensioners gain from the
transfer because they obtain the expected valtleofpensions plus a part of the buffer.
Participants with only a few future working yeatdhee transfer date (birth year 1940-1950)
lose. Their rights increase automatically in thafiwage DB system; this automatism stops
after the transfer. To pay the indexation by orféselt possible due to limited participation of
the 55-65 year-olds. These cohorts obtain a lowasion than in the base run (final-wage DB
system). This can be explained by the PAYG elenmettite final-wage DB system: relative to
the obtained rights participants pay much premiatteir first working years while rights are
built up relatively cheap in their later workingays. The older working generations, who lose
from the DC system, have experienced the expensiaes of the final-wage system but do not

get to experience the cheap years.
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Figure 3.2

Change in net profits due to a transfer  in 2005 to defined contribution (DC) system with va  riable
indexation. Year of birth on the horizontal axis, ¢~ hanges in net profits (1000 €) on the vertical
axes.
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The third group, year of birth 1950-1985, gain frdma transfer to the DC system. These
generations suffered relatively hard from restothegycoverage rate for the final-wage DB
pension system in the base run and did not gain fhe ‘cheap years’ in that system. They are
released from their buffer liability and from thrarisfers to close-on pensioners and obtain a
part of the available buffer stock. On the otharchtheir welfare-linked pension disappears,
increasing their risk exposure; this isn’t illuseéd by the presented figures, because we don't
simulate with uncertainty.

The last distinguished group isn’t active at tHmlar market at the transfer date (year of birth
1985 and later). In the base run, these generaiaris from the buffer stock, built up by the
older cohorts. The transfer is a change for thesevtw them, because the buffer stock is divided
between the other cohorts.

At the macro economic level we see a consumptiorease through the lower pension
premiums and an increase in tax payments. Shdtdythe transfer date pensions increase too,
because pensioners obtain the buffer stock. Tlee foi this period of increase in activity has
to be paid by those that have to build up theirspers by their own.

Table 3.2 Transfer to a defined contribution system in 2005
2005 2010 2015 2025 2050 2100
Pension premiums (% wages) -15,4 -15,6 -1,2 -3,8 6,7 8,7
Pension payments 3,4 15 -2,1 -1,9 -1,2 -11
Coverage rate - - - - - -
Tax payments 1,1 1,4 0,4 0,6 -0,6 -1,1
Government debt (% GDP) 2% - 8% -12% - 20% -31% 5%
GDP (market prices) 0,1 0,1 0,1 0,1 -0,1 -0,4
Consumption 0,8 0,8 0,7 0,5 -0,7 -2,5
The transfer to the DC system finishes the intezgaiional transfers for once and for all. The
change in net profits is positive for those who tadhake those transfers, negative for those
who expected to get them. However, we have absttdodm the consequences of uncertainty
in our simulations. Those consequences are thecudlj next paragraph.
4 Robustness of the different schemes

We will study the robustness of the three pensiutresies (DB final-wage, DB average-wage
and DC) in the face of four different shocks. Besidistributional issues we will look at the
variability of taxes and premiums, as well as pemsi to assess the overall macroeconomic
distortions that each system entails.

Because of the perfect-foresight nature of ourehddcorporating risks is not an easy
task. We simulate each of the shocks as an unegecturrence, which takes place five years
after the system reform (if applicable). Howevealuncertainty is never introduced, and after
the shock has taken place perfect foresight isfateagain. That is, we do not model the

12



41.1

reaction to uncertainty that agents exhibit in téal Nonetheless, these simulations are
interesting because they present a clear baseicasgkich agents act optimally.

An interest rate decrease

Until now, we assumed a constant risk free inteast of 6%. The risk premium is constant too
at a level of 3%. The assumption of a constantastaate is common for a small, open
economy due to the minimal influence of local sgwmd investment behaviour on the world
interest rate.

In this paragraph we study the influence of anrégerate decrease for different pension
systems. An interest rate decrease at the worlithtaparket can be the result of aging in the
western countries. Aging leads to an increase pitalssupply, because the population share of
the age cohorts with positive wealth rises. Inipalar, these are pensioners who are chiefly
dependent on their savings for their future inco@empital demand declines in the western
countries too because the complementary factoutatheclines. The interest rate is subjected to
downward pressure as a result. The resulting moneafahe interest rate depends on the
absorption capacity of non-aging countries. Frditeeature survey Knaagt al.(2003)

conclude that a decrease of the interest rateanlithlf percentage point is possible.

Assume an unexpected permanent decrease of thesintate in 2010. We look at the
consequences for the three pension systems. A lotezest rate leads to larger liabilities and
less income for pension funds, which is bad netige lower interest rate leads to increasing
investments. These investments bring about anasera capital, a production factor that is
complementary with labour. Employees become mavdymrtive and wages rise. In a defined
benefit system pensions are linked to wage, leadira increase in benefits and of net profits
for pensioners. As said, the lower interest ratea$ news for pension funds: not only do actual
pensions increase but also the discounted valtleeoffuture liabilities, leading to a
deterioration of the coverage rate. This implidsgher premium for the current workers.

Figure 4.1 shows the change of net profits fortkinee pension systems. The final wage defined
benefit system gives positive changes for pens®aed a deterioration for current workers. In
the final wage system net profit is largest forsiavho are in their last working year just before
the shock.

13
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Figure 4.1 Change in net profits in three pension systems after an unexpected permanent interestrat e

decrease of one percent point in 2010. Year of bir  th on the horizontal axis, changes in net profits
(1000 €) on the vertical axes.

The shock is spread over pensioners and currelkangin an average wage system with
variable indexing. Net profits are lightly negatiee pensioners, who are cut back in their
indexation. Current workers, who are also cut badkeir rights, gain from a smaller pension
premium increase than in a DB-system without véeiafdexation.

In the DC system the change in net profits for@otrworkers and pensioners is zero. They
obtain less interest over their saved pension Wwdmit simultaneously lower their discount rate
which is used in calculating net profits. The figultustrates that net-profit is a relative
measure: while the situation deteriorates duedddtver rate of return, investment in the DC
pension fund is not worse than the possibilitieg #xist outside the fund. Membership of the
DC system is no extra burden, as the rate of retediines in the whole economy.
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Table 4.1 Cumulated effects of a permanent reductio

Final wage

Pension premium (% wage)
Pension payments
Coverage rate

Tax payments

Average wage

Pension premium (% wage)
Pension payments
Coverage rate

Indexation

Tax payments

Defined Contribution
Pension premium (% wage)
Pension payments
Coverage rate

Tax payments

n interest rate in 2010

2010 2015 2025 2050 2100
5,9 12,7 4,4 33 3,3
5,2 53 55 5,6 5,6

-184 -138 -0,2 0,0 0,0
14 =22 1,8 -26 -36

2010 2015 2025 2050 2100
58 7,0 41 38 3,3
-0,4 -34 -3,0 2,6 5,6

-173 -54 -0,2 0,0 0,0

- 61% - 18% 0% 0% 0%
1,2 -14 -1,7 -238 -3,6

2010 2015 2025 2050 2100
0,0 01 0,6 2,6 2,8
-6,9 -89 -139 =227 4.4
2,2 0,0 -0,9 -3,2 -34

41.2

Table 4.1 presents the cumulated effects on pepseEmiums, pension payments, tax payments
and the coverage rate, relative to the base casgcbfpension system. The interest shock leads
to a considerable decline of the coverage ratkdrfihal wage and average wage systems,
which has to be compensated by a premium increabbya smaller growth in benefits, in the
case of variable indexation. The pension premiuicuofent workers remains unchanged in the
defined contribution system, but pension paymesdsice. This reduction is largest for cohorts
that start saving in 2010; they have no possibititghange their premium rate. Cohorts that
become active after 2010 take the lower interdstireo account when determining their
premiums. This leads to a considerable pensionngeghtil 2050. When the cohorts that
started to work after the interest shock becomsipaers, the pension level re-establishes.

The tax payments increase in 2010 through a onlyehorestment tax increase. Income taxes
rise over the whole period through increasing wabesless than proportional because of the
the rise in tax deductible pension premiums .

A decline of the wage growth rate

Real wages increase every year with 1.75% in tBe peojection. This results from
technological progress which goes ultimately tokeos. Assume a permanent decrease of the
growth rate of labour-augmenting technological pesg of 0.25%, starting in 2010. This shock
leads to lower wage increases and to a declind># Growth. The liabilities decrease in the
final and average wage system because pensionsaneage linked. This results in lower

pension premiums.
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Figure 4.2

Change in net profits in three pension systems after an unexpected permanent productivity
growth decrease of one percent point in 2010. Year  of birth on the horizontal axis, changes in net
profits (1000 €) on the vertical axes.

Figure 4.2 presents the change in net profits duketrease in the productivity growth rate.
Though a smaller growth rate is a negative shocthereconomy as a whole, net profits from
pension funds increase for some groups. This hapipehe final- and average-wage system
and is caused by a decrease in the future liasltf pension funds through in these wage-
linked systems. The coverage rate increases unexihgin 2010, leading to lower premium
rates. This decrease benefits those who are niedéh that year. However, for pensioners it is
a change for the worse, their income decreasesghrthe shock leading to lower net profits.
Net profits donot change at all in the defined dbmtion system. Savings and pension
payments change through the alteration in the plasighe discounted value of the change is
zero.Some macro economic indicators of the shoelpsrsented in Table 4.2. Note: all
variables are presented relative to the base rtimeafrespective systems.

In the system with variable indexing, negative #iscare shared by the pensioners, but positive
shocks accrue only to the active premium-payingufadjon. This is largely the case in the
current simulation. However, note that the baseofithe average-wage system with variable
indexing is characterized by limited indexation floe year 2010, due to initial shortages of the
pension fund. This explains why pensioners also gdittle from the productivity shock in that
year; we see a small increase of the pension pagnidost of the gains go to the active
members, however.
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The lower pension premiums are favourable for tihweeghment because of their deductability;
the tax payments increase. The other effects dflibek are favourable for the government too,
because many of her expenditures are wage linked.

Table 4.2 The cumulated effects of a permanent decr  ease of productivity growth from 2010 onwards

Final wage 2010 2015 2025 2050 2100
Pension premium (% wage) -115 -0,2 -0,8 -0,7 -0,7
Pension payments -0,2 -14 -3,7 -94 -19,9
Coverage rate 4,8 -0,4 0,0 0,0 0,0
Tax payments 1,8 0,1 0,6 1,1 15
Average wage 2010 2015 2025 2050 2100
Pension premium (% wage) -10,6 -0,4 -0,7 -0,7 -0,7
Pension payments 0,1 -1,1 -3,6 -9,8 -20,1
Coverage rate 4,6 -0,4 0,0 0,0 0,0
Indexation 16% -1% 0% 0% 0%
Tax payments 1,6 0,2 0,6 1,1 15
Defined Contribution 2010 2015 2025 2050 2100
Pension premium (% wage) 0,0 0,0 -0,1 -0,5 -0,6
Pension payments 1,6 0,9 0,1 -25 -19,8
Coverage rate - - - - -
Tax payments -0,2 0,0 0,4 1,3 15
41.3 A stock market crash

We consider now the effects of an unanticipatededese in the value of stocks owned by the
pension funds and households. The crash occu®lid &nd leads to a decrease in the value of
stocks with 20%.

The crash leads to a decline in financial wealtpafsion funds and to a lower coverage rate.
This leads in the final- and average- wage systeraspension premium increase. In the
defined contribution system the premium remaindtared, but the diminishing wealth does
lead to declining pensions. The shock is most sefegrthose with largest pension wealth, the
current workers who are just about to retire. Teegoners do not escape from a decline of
their pensions after the crash either. In the ayeeveage system, the shock is shared by the
pensioners and the current workers. The indexatidioth groups is reduced. This brings about
less liabilities, leading to a smaller premium ragease than in the final-wage system.

Figure 4.3 shows the change in net profits forttinee pension systems after the shock. Table
4.3 presents some macro economic indicators. Toees show that the financial risks are
borne by those who have saved financial wealthdafaned contribution system. In a final-
wage system current workers bear the risk. In eeamye-wage system with variable indexing
the risks are shared by both groups. The table slatso that pensioners bear the risk in the DC
system. The final-wage system leads to large prenmereases which leads to labour market
distortions and to less tax payments.
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Figure 4.3 Change in net profits in three pension systems after a crash in the stock market of 20% in 2010.

Year of birth on the horizontal axis, changes in ne t profits (1000 €) on the vertical axes.

Table 4.3 Cumulated effects of a crash at the share  markets in 2010

Final wage 2010 2015 2025 2050 2100
Pension premium (% wage) 0,0 3,8 -0,1 -0,1 0,0
Pension payments 0,0 0,0 0,0 0,0 0,0
Coverage rate 0,0 -3,2 -0,1 0,0 0,0
Tax payments -0,5 -1,8 -0,7 0,0 0,0
Average wage 2010 2015 2025 2050 2100
Pension premium (% wage) 0,0 2,6 0,0 0,1 0,0
Pension payments 0,0 -2,0 -2,1 -0,8 0,0
Coverage rate 0,0 -3,3 0,1 0,1 0,0
Indexation 0% -12% 0% 0% 0%
Tax payments -0,5 -1,6 -0,8 -0,1 0,0
Defined Contribution 2010 2015 2025 2050 2100
Pension premium (% wage) 0,0 0,0 0,0 0,0 0,0
Pension payments -8,2 -79 -6,6 -2,4 0,1
Coverage rate - - - - -
Tax payments -0,7 -1,2 -0,8 -0,1 0,0
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The tax receipts of the government decrease ithtiee systems. This results from the larger
(tax deductible) pension premiums in the final- amdrage-wage system and by a decrease in
the indirect taxes in the DC system.

41.4 An increase in life expectancy
Now we consider the consequences of an incredse expectancy. The base run used the
demographic expectations of Statistics Netherlahbis projection takes into account an
increase in life expectancy due to improvementgeith care, social circumstances and
lifestyle. This paragraph considers the effectarotinanticipated additional increase of life
expectancy in 2010.
This shock leads to an immediate increase of parfsinds liabilities, which are based on the

expected life span of their members. The increadiéei span also results in larger health care
expenditures for the government.
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Figure 4.4 Change in net profits in three pension systems after an increase of life expectancy in 201 0. Year

of birth on the horizontal axis, changes in net pro fits (1000 €) on the vertical axes.

This paragraph considers the consequences of geanehift in the death rate of persons below
the age of 65 years. That means, the death rat&bdfyear-old becomes equal to that of a 50-
years-old Et Cetera This results in an increase of life expectandye fiews of this shock is
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announced in 2010. Figure 4.4 shows the changetiprofits after the shock and Table 4.4

presents some macro economic indicators.

Net profits rise mainly for cohorts that have jgehe into retirement. They get pension benefits
over a longer period, pay no additional premiurthenfinal-wage pension system and get only
slightly less indexation in the average-wage \meidndexing system. The burden of the shock
is carried by the current workers. The participanftset the cost of a longer life on their own in
a defined contribution system: pensioners and ntiwerkers diminish their pensions, while
people that start working after 2010 will fix th@iremium rate at a larger level.

Table 4.4 Cumulated effects of an increase in life  expectancy in 2010

Final wage 2010 2015 2025 2050 2100
Pension premium (% wage) 1,8 0,1 0,1 0,0 0,0
Pension payments 0,0 0,2 0,7 11 0,9
Coverage rate -0,7 0,1 0,0 0,0 0,0
Tax payments -0,3 0,0 0,0 0,1 0,1
Average wage 2010 2015 2025 2050 2100
Pension premium (% wage) 1,6 0,1 0,1 0,0 0,0
Pension payments 0,0 0,2 0,7 1,2 0,9
Coverage rate -0,7 0,0 0,0 0,0 0,0
Indexation - 2% 0% 0% 0% 0%
Tax payments -0,3 0,0 0,0 0,1 0,1
Defined Contribution 2010 2015 2025 2050 2100
Pension premium (% wage) 0,0 0,0 0,0 0,1 0,1
Pension payments 0,0 0,0 0,0 0,1 1,0
Coverage rate - - - - -
Tax payments 0,0 0,0 0,0 0,0 0,1
5 Future work

In future work, we aim to endogenize labour supplyis makes more clear that higher pension
contributions that do not promise higher pensiomeffies work as distortionary labour income
taxes. It also allows us to explore more carefililyimplications of macroeconomic shocks and
government policies upon the government budgeddtition, we want to include precautionary
saving. In both cases studied here, householdsréemicreased uncertainty about the level of
their pensions. Including precautionary savings giag a better picture of the macroeconomic

and budgetary effects of shocks and policies.
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6 Conclusion

We considered the consequences of a transfer tdiffieoent pension systems and looked at
the characteristics of these systems given diffareanticipated shocks to the economy. The
transfers as well as the shocks bring about intenggional redistribution, leading to changes in
the net profits which different cohorts obtain freime pension fund.

One conclusion of the previous analysis is thasygtem change exists with only winners. Net
profits indicate that different cohorts will haviferent preferences concerning the desirable
pension system. The question is whether thergisfarred, tenable system? We evaluate this
in Table 6.1 using three criteria. Using previonalgsis not all criteria can be evaluated for the
three different systems.

Table 6.1 Evaluating the three systems with three ¢ riteria

system Final wage Average defined

wage contribution
criterion
Minimal labour market distortions - + +
Intergenerational solidarity + -
Minimal sponsor risks ++

Minimal labour market distortions are attained laying as few premium fluctuations as
possible. This objective is best attained in thenée contribution system. However, that
system leads to variation in the pension benefitelivmay influence private savings. The
average-wage system also leads to less premiutodiiicns because financial setbacks are
covered by current workers as well as pensioners.

Intergenerational solidarity is totally eliminatidthe defined contribution system. This is
favourable for cohorts that expect to pay for athésr instance the current workers in the base
run, who have to pay for the establishment of dbouh pension fund assets. Risks increase
however, due to the diminished solidarity. In tm&afFwage system current workers show
solidarity with pensioners, but not the other weguaid: pensioners don’t share in the costs in
case of financial setbacks. Positive shocks acerals shared with pensioners.

The final- and average-wage systems are rathesaime with regard to sponsor risks. Sponsor
risk isthe risk that pension funds go bankrupt wbalamities befall the sponsor as well as the
risk that pension funds become unattractive for participants. Both systems aim at a
recovery of the coverage rate in eight years ia Viith the rules of the pension supervisory
authority in the Netherlands. This leaves littlasp for accidental sponsor risks. To prevent
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passing on debt, the defined contribution systesujgrior because intergenerational transfers
are out of the question. Different cohorts in #ystem do not share benefits, but also cause no

nuisance.
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