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Abstract

Intergenerational risk sharing is often seen asadrtbe strengths of the Dutch pension system.
The ability to absorb financial and actuarial shdkrough the funding ratio allows for
smoothing of returns over generations. Nevertheldss implicitly means that generations
subsidize each other, which has its disadvantagggcially in the light of incomplete contracts.
In this paper we highlight the advantages of irdaggational risk sharing and investigate if and
how much of this can be replicated in the markBisusing a stylized model based on different
pension plans such as hard DB, conditional DB, &dllective DC and individual investing, this
study concretely identifies the effects of demograp (life expectancy, fertility rate),
macroeconomic (inflation, interest rate) and finahdno-mean reverting returns) shocks.
Furthermore, we investigate whether it is possibleonstruct a financial instrument that could
be used to smooth returns over a certain perioth Fdper makes a step towards creating better
DC products in countries that don’'t have CDC pemsschemes; and to help improving the
design of today’'s CDC pension schemes. Finallysehesults could be seen as an input into the
policy and recommendation discussion investigapotential improvements to second pillar
pension schemes in Europe.
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Diamond (1977), Gordon and Varian (1988) and Batl &ankiw (2001) among others,
theoretically showed that the inability of the @mt generations to share their risk with those
who are not yet born makes markets inefficient.réfeee, the absence of any intergenerational
sharing of individual risks implies that workerscéahigh uncertainty on their future pension
income. The inability of the markets to efficientlilocate risk across generations has been used
to argue in favor of more public interventions sashintroducing sophisticated pension schemes
and an appropriate use of financial instruments, @& Jong and Ponds (2009) showed that in
the collective pension contract, exist welfare ewlrag features related to the intergenerational
risk sharing not only in the government PAYG bwioaih the in funded plans. The fairness in the
pension plan is an important issue. Lindbeck anddea (2003) define it as the marginal return
on contributions equal to the market interest wtde Borsch-Supan (1992) determine it as a
zero net benefit independent of the age a perstanstne retirement stage.

The European Retirement System is best descrilwedy dhe three-pillar structure used
by both the OECD and the European Union. $heial security considered as the first pillar
involves publicly state-run pension schemes witfingel benefits and PAYG financing, based
on payroll tax. These schemes are organized omnatbasis and are in general unfunded
PAYG schemes, preponderant in the Bismarck counsieh as Germany, France, Italy and
Belgium. The second Pillar, “occupationaénsiony consists on privately managed pension
schemes. These plans are typically three-partyracinthat involves the employer, the fund and
the employees (active and retired members). Thar Pilis dominating in those pension systems
where the first pillar only provides the basic sopgor everyone considered as usual assistance
to provide the standard of leaving at or just abthe poverty level. Countries in which the
second pillar is predominant and main complemeniarthe pension calculations are called
Beveridge countries including its birthplace GrBatain, Spain, most of Scandinavia and New
Zealand. The annuity schemes and the individuahgavare part of the third pillar denoted the
“individual saving schemeéslts role is to encourage individuals to savetliey wish to
complement/increase their pension income. Savinglmadone through insurance companies, it
may be fully individual or it may involve any kindf asset. Based on individual saving,
employers have no role and the participation ofgéesion funds is not involved. A long-term
trend is that the historical distinction betweenasel and third pillar solutions is disappearing.
For instance, it is now common in many countried tork place pension schemes in the second
pillar are individual saving schemes or insuredisohs.

Using the three pillar categorization helps exptainthe pension solutions in the
different European countries. One of the extremeéSweden (similar for the other Scandinavian
countries, such as Denmark) where the first plansion has been extended and includes an
income related part for all wage-earners and salagmployees. This extended first pillar is a
social redistribution scheme known as Notional B€ a result, the second pillar solutions have
a relatively small share of the expected pensiommeats in Sweden. The contribution to the
second pillar solutions are determined by natiodengollective agreements on pension schemes
and other retirement provisions. This covers alnatistmployees (90%-95%) in the private and
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public sectors. The total pension premium to tfe &ind second pillar in Sweden is 23% on top®f th
salary for a mid-income earner. An interesting olag®n is that there are hardly any traditional
pension funds in Sweden. The employee chooses adiftergnt pension providers where the typical
default choice is mutual insurance companies offdooth a collective product and individual saving
schemes.

On the other extreme is the pension system of Ukergvthe state provides basic pension
provision intended to prevent poverty in old agestdtically, UK had a strong second pillar with DB
schemes giving employees a pension at replacelgmtaround 60% of the final wage. Due to the
demographic development, this system was not sablai and over the last 15 years almost all DB
schemes have been closed to new members. New eeployly have access to third pillar type of
solutions with relatively low contribution rateshd minimum regulated contributions in UK are 2%
increasing to 8% by 2017. In 2008/2009, the fullibatate pension for a single person was equivalen
to nearly 14% of his average earnings. This tramsiton means that the replacement rate going
forward will be much less than in the past. Regentle Department of Work and Pension has
introduced the auto-enrolment reform which demdrad €ach company has to offer a workplace
pension scheme.

The total pension premium include the premiums fmaidsurers, pension funds and banks for
pension savings, but also the contributions madenlyyioyers and employees to the social security
system. In some countries the contribution wasnestid on the basis of the benefits paid out to
retired persons. This allows estimating the redatiize of each of the three pillars in terms oirthe
contribution to pension schemes. The following brédjustrates the proportion of the three pillars
measured as percentage of total premium.
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As we can see, there is no split available betwreed and & pillars for France and UK but
it has been estimated. For UK, the second pilleesponds approximately to 140% of the first pillar
premium income. The third pillar is calculated las difference. For France, the repartition between
the second and the third pillar has been estimiat8d%-50%.
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This graph shows the share of insurers in the skeand third pillars premium income. One
could conclude that the market share of insurexument the premium income of the second and
third pillars is above 50% at almost every marketept in Switzerland, Italy, the Netherlands and
Poland. The lower share of insurers in the premngome of the second and third pillar for instance
in the Netherlands is explained by the predominahpeivate pension funds in the second pillar.

The benefits paid by insurers, social security @hér types of pension institution include all
the payments made during the year following a ¢lainermination of a contract. The first pillareth
the pay-as-you-go system, remains the largest ggpwf pension revenue in every country. The
second pillar is the main alternative in count{@8, NL, CH) where the first pillar has a lower
market share. Only three countries, Spain, PoraugdiSweden, reveal a market share which is higher
in the third pillar than in the second pillar. Tiedlowing graph gives the shares if each of theghr
pillars in the benefits paid by all players.
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It is of interest to study the Dutch model sincead of closing the DB schemes they transformed
from hard promises into targeting an ambition. Hpproach is callecctllective defined contribution
(CDC)” which, at a first glance, looks like a traditiodafined benefit pension plan but both the
investment risk and the longevity risk are shiteglan members (employees and retirees). The
Dutch system is based on uniform accrual rate weengloyees build up for each year of service
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around 2% of their pensionable wage as new pemgbts. Therefore, a career of 40 years gives
a pension income of 80% of the average wage oeetdheer. What is interesting with the Dutch
system is the intergenerational risk sharing thie$ place in the second pillar through the
employer-based supplementary pension schemes. Wordoe risk sharing mechanism allows
that the risk is not borne by the employer buti@ydollective, implicitly by the employees.

The original DB schemes completed the market feramployees by offering life-long
stable real cash flows in retirement. The Dutchesyss particularly interesting to study since it
does no longer provide a hard guarantee DB anyanmteherefore it does not provide a solution
to the market incompleteness. In fact, it has becanDC system that uses a DB accounting
framework. This is particularly interesting sinceosh of the other countries have opted for
having the redistribution in the first pillar antkar ownership rights as well ag-antefair risk
sharing in the second pillar. More precisely, thetdd system consists of a residence based
universal first pillar, quasi-mandatory funded set@illar (mandatory except for some specific
industries) and the voluntary third pillar. Thissm has not managed to avoid sustainability
problems. The recent years’ challenge is towardatbempts of improving the sustainability of
the pension plans in the second pillar. Pensiod asother financial instruments faces the risk
of un-sustainability, the mismatch between assedsliabilities. The classical ALM shows that
the more risk you take, the higher the expectagmas more volatile the funding ratio.

Academic studies point out the enlarging welfaréeptial of the Dutch pension funds.
The welfare improvements are attributed to thergaeerational risk sharing which allows
pension funds to take more risk in asset allocasind provide smooth consumption by stable
contributions and pension payouts. The ability isaab financial and actuarial shocks through
the funding ratio allows for smoothing of assetires over generations.

The funding ratio of the Dutch pension fund reacltsdpeak at the end of the ‘90s
followed by a sharp drop in pension funding rightridg the “dotcom” crisis. The Dutch
government imposed supplementary funding requirésnen2002 in order to reduce the risk
absorption. The funding ratio slowly recovered frtra low levels in 2003 but felt dramatically
during the financial crisis (2008) attending thevdst level for a high number of pension funds.
The level of trust in these CDC pension plans heahsed and the societal support for the
intergenerational risk sharing is not as strongtased to be. In the case of under-funding, a
pension fund can cut the benefits and pensionympat to restore its solvency level. It is worth to
note that the participation in a specific pensiandfis still mandatory for the employee. Currently,
there is a debate in the Netherlands on a newgredsal. This deal is even more DC like since the
pension age will be linked to the systemic longesitd there will be roof on the contribution level.
This research paper should be viewed with in thispeetive of the proposed changes to the Dutch
pension system.

Focusing on studying the employer-based supplemesthemes (Pillar II) one can ask
oneself what would happen to the support of inteegational risk sharing model when some of
the actuarial shocks are not random walk, but havérend? There have been several



demographic changes over the last 80 years. In,1882 average life expectancy in the
Netherlands was 64. The life expectancy today isyd&s on average after 65. Fertility has
decreased and not only do the average women gitretbifewer children but she gives birth to
her first child later in life. More young peopledty focus on getting a higher education which
leads to a reduced number of years in working Mereover, there is a long-term trend to
earlier retirement in many countries while evidesbews that this does not induce a parallel
decline in unemployment rates. Given these biocedtrand societal developments, one can
postulate that what we are facing is not just ramdwalk shocks but there exist societal and
demographical trends. Therefore, one may think @n will all these developments affect the
fairness of current design with respect to integgational risk sharing respectively transfers?

Given that the hard promise is no longer part efDlutch second pillar, it is important to
investigateHow much of the remaining intergenerational riskshg in the CDC can be solved
by the markets™ other wordswhat is the unique value of the CDC that can’t bhiaved via
the markets?2Ne are interested to study what exactly happertkenCDC pension schemes in
terms of remaining intergenerational risk sharidigw much is this risk sharing unique and how
much can it be replicated by the markets? How cenrmake the pension deal fair for the young
generations and still retain some intergeneratiomsk sharing? If nowadays, the
intergenerational risk sharing is no more conside®the strength of the Dutch pension system,
what are the incentives of the new generationsattigipate in? What would happen if the
mandatory participation in a specific pension fusdnore flexible allowing for individuals to
choose their own fund?

The current Collective DC pension funds could bscdbed as a “black box” in which
redistribution takes place, but it is not reallgarl what really happens in this “black box”. Which
are the risks that are actually shared and to wkint they can be replicated by the markets?
Therefore, providing answers to these questiondaMead us to better understand the real value
of the proposed pension contracts. We will inveggéghe common arguments in the literature
and the Dutch debate regarding the intergenerdtr@kasharing by analyzing a stylized pension
contract in the Netherlands. We will explicitly itéy the different types of risks that are shared
among generations in the CDC setting.

Moreover, we investigate how each of the intergati@nal risk transfers are affected by
demographics trends, such as fertility and longevihancial shock such as no-mean reverting
returns and macroeconomic shocks such as inflamahinterest rate. Finally, the outcome of
this study is used to provide insights that willphereating better DC products in countries that
don’t have CDC pension schemes; and to help impgpthe design of today’s CDC pension
schemes. Therefore, one could see the resultsiofptiper as an input into the policy and
recommendation discussion where it could be usethuestigate potential improvements to
second pillar pension schemes in Europe.

We build a stylized pension contract considerinjedent pension plan such as the hard DB
plan, the conditional DB plan, the pure DC plan @inel CDC plan. Three types of CDC are
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calculated such as the conditional indexation afspmn benefits based on a standard ladder
policy, based on the ladder policy where cuts ami@d and based on the ladder policy where
cuts and surplus distribution is applied. The papah is based on real Dutch population data,
while simulated scenarios for the term structurasigek one-factor model), stock returns (Black
and Scholes model), bank account interest ratsk {ree returns), price inflation and wage
inflation are used for the calculating the pengtans.

We compare the pension plan results to the indalidovesting, using a value based
method for calculating the generation account mgrodt and in total. Moreover, we use the
Gompertz law to model the population. The poputatghock in terms of increase in life
expectancy (modal age at birth) and population gro@wn terms of fertility growth) is
characterized. Finally, we measure the utilityteé tetired agent at each time for each contract.
It is modeled such as a contract giving a net \ela¢ting lower than the fair value induces a
higher reduction in the agents utility than a cohfgving the same contract surplus. One of the
main issues is defining what a fair contract is arn@ntecalculating it.

In this study we want to measure the differencevbeh participating in a pension
contractvs. individually investing the amount supposed to betgbuted in the pension fund.
The pension fund characteristics such as the ndramd real funding ratio, the probability of
underfunding, and the replacement ratio are caledla he classical asset liability model and the
value based approach (cohort and non-cohort speaifée used for each pension plan to measure
the effects of the applied shocks.
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