
IN RECENT YEARS, MANY COUNTRIES HAVE TAKEN STEPS to increase the age at which individ-
uals receive benefits from their retirement programs. This is supposed to shift the incen-
tives in the right direction: that is, to keep workers in the workforce longer than they have
been in recent decades. Notional defined contribution (NDC) pension plans have been
considered one of the best means to increase the effective retirement age because they take
into account the individuals’ whole career, from the first day to the last. From this point of
view, they are closer to actuarial fairness than traditional pay-as-you-go (PAYG) defined
benefits (DB) pension plans.1 This is probably one reason why NDC has received increas-
ing attention during the last years, even if the ability to increase the labor force participa-
tion rates for older workers has probably been oversold.

Other reasons why NDC has received attention recently are qualities such as trans-
parency, flexibility, adequacy of provided pensions, and robustness: that is, the ability to
resist various economic and demographic shocks.

This study focuses on the feature of robustness and assesses it by analyzing the Swedish
system (as a benchmark) and comparing it with the German and French schemes that
often have been claimed to be NDC variants.2

To this end, the chapter is organized as follows. The next section briefly describes the
French and the German pension schemes. It then considers key points of NDC and actuar-
ial fairness: how pure NDC guarantees actuarial fairness both at the margin and on aver-
age, and how this is reflected in the role of the life expectancy in the parameters of NDC
pension schemes. In the third section, the study focuses on the conceptual equivalence
among the French, German, and Swedish systems and highlights the differences in their
design and in their evolution policies. This leads to a discussion of how the reactions of
these systems differ when there is an external shock (demographic, economic, or other).
The chapter concludes with a discussion about the possibility (and opportunity) of mov-
ing from a point scheme toward an NDC scheme (whether pure, with a minimum pension
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scheme, or some combination). The conclusion considers the redistributive impacts of
such a transition between generations and inside a generation.

A Quick Description of French and German Pension Schemes

French and German pension schemes have a component that uses points: that is, part of
these schemes provides a pension that depends on the individuals’ whole career.

France
This section focuses on the main French pension scheme: the compulsory pension scheme
that provides pensions to employees in private enterprises, including white-collar work-
ers, about 61 percent of the working population. There are plenty of other schemes. Some
run like the basic French pension scheme, the régime général discussed below. Some run
like the private sector pension scheme. Previous schemes include both a scheme that is
close to the régime général and a scheme with points. 

For the private sector, French pensions rely on two pillars. The basic general scheme
(régime général, or CNAV) offers benefits corresponding to the share of the wages below the
social security ceiling (TRanche A, or TRA) equal to €2,516 per month, for the year 2005).
The complementary schemes include AGIRC (the Association Générale des Institutions de
Retraite des Cadres) for executives, for the fraction of their wages over TRA; and ARRCO
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Table 10.1. Schemes and Contributions in the Main French Pension Scheme

Considered wage share Below TRA Up to three times TRA Up to eight times TRA

Population

Nonexecutives CNAV
Workers: 6.55%a

Firms: 8.2% a

Total: 14.75% a

CNAV: + Firms: 1.6% 
ARRCO ARRCO
Workers: 2.4% Workers: 6.4%
Firms: 3.6% Firms: 9.6%
Calling rate: 125%b Calling rate: 125%b

Effective rate: 7.5% a Effective rate: 20% a

Executives CNAV
Id. nonexecutives
ARRCO AGIRC AGIRC
Id. nonexecutives Workers: 6% Workers: 6%

Firms: 10% Firms: 10%
Calling rate: 125%b Calling rate: 125%b

Effective rate: 20% a Effective rate: 20%

Source: Author’s compilations.

a. Contribution rates are applicable to the gross wage in the defined interval (below the TRA).
b. The calling rate is a multiplicative factor that is applied to the contractual contribution rate to increase the
schemes’ resources (below the TRA, workers are supposed to contribute up to 2.4 percent of their gross wage—
contractual rate—but pay in reality 125 percent of 2.4 percent—that is, 3 percent—while they accumulate their
rights proportionally to the contractual rate).
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(the Association des Régimes de Retraite Complémentaires), for the other workers, based
on their total wage, and for executives, for wages below TRA. These plans are summarized
in table 10.1.

At the beginning of 2003, the CNAV pension, Pcnav, was computed as follows

Pcnav = w * α * Min[1, (T/37.5)],

where w is the yearly gross reference wage average of the 25 best wages for the generation
born after 1948.3 The rate of pension, α, is

α = 0.50 * [1 – 0.10 * Min[40 – T; 65 – A)],

where T is the number of contributing years and A is the retirement age. 
The last reform (approved on August 21, 2003) will progressively affect the formula as

follows. The full rate contributing period (40 years, currently) will increase according to
the gain in life expectancy (one quarter a year between 2009 and 2012, to increase to 42
years in 2012). The discount rate, which is currently 0.10, will decrease step by step to
reach 0.05 in 2013. The T/37.5 term’s denominator (currently 37.5, corresponding to the
full rate contributing period before the previous reform in 1993) will increase by two quar-
ters a year to reach T/40 in 2008 ; at this period it will be equal to the full rate contributing
period (40 years). After 2008, it will increase by one quarter a year and reach 42 years in
2012. If the corresponding full rate is denoted by T', the contributing period in the above
formula becomes

Pcnav = w * α * Min[1, (T/T')], and

α = 0.50 * [1 – 0.05 * Min[T' – T; 65 – A)].

Note the existence of a minimum pension provided by CNAV. It reaches €6,935 per year
for a single person and €12,440 for a cohabiting or married couple.

The complementary pension schemes are fully contributory schemes. The first pensions
after retirement, Pcomp, are computed according to a system of points, which are the pen-
sion basic units. These are “sold” when people retire at the age of A (after a career of length
T) at the price that prevails during the year C + A (C being the cohort generation, that is,
the birth year). Thus the value of the point, VP, a virtual price at which individuals trans-
form their virtual capital—corresponding to the sum of the points that are accumulated
during the working period—into a yearly pension, is expressed as VPC+A.4

During any year t, during the working period, the flow of accrued points can be com-
puted as follows for nonexecutives

pointst = pointsARRCO,t

points = [τARRCO,TRA * w ≤ TRA + τARRCO,TRB * TRA < w ≤ TRB]/PPARRCO,

for executives

points = [τARRCO,TRA * w ≤ TRA]/PPARRCO + [τAGIRC * TRA < w ≤ TRC]/PPAGIRC,

P VPcomp C A
T

C A, *+ += ⎡
⎣⎢

⎤
⎦⎥

∑points
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where τARRCO,TRA, τARRCO,TRB, and τAGIRC are the “contractual contribution rates” or “facial
contribution rates” of the regimes (respectively, 6 and 16 percent in 2005); TRB and TRC
are equal to three and eight times TRA (€7,548 and €19,456 per month, respectively, in
2005). PPARRCO and PPAGIRC are the “purchasing” price of a point. 

Note that during the retirement period, while basic pensions (CNAV) are revalued at
the inflation rate, complementary pensions are revalued at the point’s value, VPt. 

One of the ways to handle the resources of the schemes is a coefficient, the “calling
rate,” that applied to the facial contribution rate, increases the schemes’ resources. For
example, the flow of income of ARRCO is given by

ResourceARRCO = [τARRCO,TRA * coeff] * w ≤ TRA + [τARRCO * coeff] * TRA < w ≤ TRB.

With the current coeff equal to 125 percent, that leads to the effective contribution rates
of 7.5 and 20 percent. This coefficient (the calling rate) is an important means to manage
the scheme, like the price and the value of the point. This rate was lower than one during
the first decades of existence of the system and now increases more or less regularly.

Simplifying matters,5 the French complementary pensions by points are computed
according to the following formula for an individual i who retires at age A after a contri-
bution period lasting from t0 to A – 1:

. (10.1)

This is the pension that the pensioner gets when aged of A + C, while the resources of the
scheme in t are

.

Note that although pensions are indexed on prices after A, PP and VP are changed reg-
ularly by the boards of the schemes according to the forecasts about the pension schemes.
Also note that AGIRC and ARRCO are private associations linking together sectoral pen-
sion schemes. This is because when the schemes were created, each economic sector had
its own pension scheme. French complementary pension schemes are fully contributive
and proportional schemes (according to their Bismarckian origin), compared with the
basic scheme that only partially relies on the career and that includes a flat part. They are
managed by trade unionists with the help of retirement specialists, including actuaries
and financial investors. They were created in 1945, and were designed by insurers. They
became compulsory in 1972. The accounts are held by individuals.

The management of the executives’ pension scheme, AGIRC, serves as an example of
the piloting of such schemes. Since the first oil shock in 1974, a decrease in the pensions’
yield has been scheduled. The analysis of AGIRC data shows the prevailing, discrete, and
progressive mechanism based on the price of the point (PP). This is because as soon as PP
increases more quickly than the contributors’ average wage, the number of points earned
decreases. In 1970, a share contribution of 13.9 percent of the taxable wage provided 1,000
points, while the same contribution rate would have provided only 850 points at the end
of the 1990s.6 The trade-off between the price increase, the value decrease, and the calling
rate management is a result of the burden-sharing between retirees and contributors.
Until 1976, the AGIRC point value was the result of an automatic adjustment by compar-
ing for the next 10 years the expected contributions’ flows to the expected pensions’ flows

R w coefft t
i

t
i

t= ∑τ * *

P
w

PP
VPC A

i t t
i

tt t

A

C A+
− −

−= +
+= ∑ τ 1 1

110

*
*

206 PENSION REFORM: ISSUES AND PROSPECTS FOR NDC SCHEMES

Pension_ch10.qxd  11/18/05  4:26 PM  Page 206



(and taking into account the buffer fund balance). 7 In 1976, the point value was forecast
to drop sharply and the pensions’ schemes’ board chose to favor the retirees and to
employ the calling rate.

Germany
The German pension scheme (described, for example, in Queisser 1996 and Vernière 2001)
seems simpler since it relies on only a single point scheme that covers not only the employ-
ees of the private enterprises but also certain self-employed and some other specific parts
of the population, some 85 percent of the active population.

In fact, as it includes an early retirement pension scheme, the qualifying conditions are
quite complex. Note that this is not the case in France, where, by law, early retirement does
not exist. “Old workers”—that is, workers just below the retirement age—are exempted
from searching for a job that they would not find anyway and do draw pensions that are
generally funded either by unemployment schemes or by disability insurance. This “tool”
has been used greatly by firms to decrease their wage bill when necessary. 

Compared with the French pension schemes, the contributory ceiling in the German
system is rather low. As noted, in France, workers must contribute until their wage reaches
eight times the social security ceiling (€20,128): that is, 8.5 times the average wage. In Ger-
many, the contributory ceiling is 1.8 times the average wage. This has implications that
will be discussed in the next section of this chapter.

There is no minimum contributory wage in Germany, but very low pensions are scaled
up if people have contributed for at least 35 years. In this case, the personal points can be
multiplied by 1.5, up to a maximum of 75 percent of the value of contribution for average
earnings of all insured persons. Since the 2001 reform8 there has been a minimum pension,
which helps very low income pensioners. On the other hand, there are noncontributory
additional rights for part-time working women and for children’s care.

Like the French pension point schemes, each working period provides pension rights
according to the wage earned by the contributor. The gross pension is given by the follow-
ing formula 

. (10.2)

The notations are the same as for France in equation 10.4:⎯wt is the gross average wage in t,
α is the entry factor corresponding grosso modo to the French rate of pension, and wi

t is the
part of the wage under the ceiling.

α = 1 – [0.003(780 – A(12)], where A(12) means age A in months.

This means that there is a discount equal to 0.003 per month in case the pension is drawn
before age 65. 

Most of the adjustments rely on the value of the point VP. 
The 2001 reform deeply changed the parameters in the indexation formula,

. (10.3)

The indexation coefficient, x, was supposed to change. Between 2001 and 2010, x = 1,
meaning a full indexation on net wages. After 2010, x = 0.9, meaning partial indexing.
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The variable µ is the contribution rate to the voluntary additional private pension
scheme sponsored by the fiscal chapter of the reform. What is called here net wage is in fact
the wage net of all contributions dedicated to pension schemes (but containing the per-
sonal income tax).

In the forecasting exercises, the value of µ was supposed to increase between 2001 and
2008, from 0.5 to 4 percent, and remain stable after 2008. It corresponds to the value that
binds the fiscal constraint.

This reform has quickly been judged as inefficient.9 The so-called Rürup report led in
October 2003 to another indexing formula, which will hold until 2010

. (10.4)

SF is the sustainability factor, defined as

where st–2 * Nt–3/Nt–2 is the sociodemographic dependency ratio: that is, the ratio of the
retirees (in t – 2, those who were active in t – 3 and living in t – 2) to those active in t – 2.

That means that—in the long run, with a constant demographic structure—the pen-
sions will increase like the gross wages. In the transition period (the demographic shock),
the pensions will increase like net wages minus the 25 percent of the demographic drift
(that is, 25 percent of the demographic drift will be “paid” by retirees).

As in the French scheme, life expectancy does not appear explicitly in the pensions’ for-
mula. It is implicitly introduced by two means: by the scheme equilibrium that links the
contribution rate to the dependency ratio; and by means of the dependency ratio, which
strongly depends on the retirees life expectancy. 

If it is assumed that the fiscal resources of the pension scheme (ecotax, the German
energy tax program dedicated to limit the industrial consumption of polluting energy, 32
percent of the scheme resources) remain constant, and/or that, in the long run, this tax is a
share of the wage bill, which is a constant share of the national income, resources can be
derived as

.

NDC and Actuarial Fairness

In both countries, many individuals used to quit their job five years before the legal pen-
sionable age. To provide incentives to delay this retirement, actuarial fairness at the mar-
gin is a concept that must be explored. The following section shows that even if one
ignores the value of leisure, actuarial fairness at the margin is very difficult to implement
and can lead myopic individuals to poverty. It is why actuarial fairness on average is a
preferable concept. It provides every generation a pension strictly equivalent to its contri-
butions; it spontaneously leads to NDC. Unfortunately, the second part of this section
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shows that this collective concept can be unfair overall for individuals with low life
expectancies. 

Actuarial Fairness at the Margin: An Individual Concept
Actuarial fairness at the margin works along those lines: early retirement is swapped
against a proportional reduction of the pensions’ benefits during the whole retirement
period. If the agent decides to postpone retirement (after a legal minimum retirement age,
for example) and does not retire at date t – 1 and age A, but waits until date t and age A + 1,
he or she will pay contributions for the longer time and will benefit from a higher pension.
On the other hand, if the worker retires early, benefits will be reduced by a fraction d dur-
ing the entire retirement (this reduction is called “decrual”). By retiring early, the agent
will save contributions and benefit from a longer period of leisure.

That actuarially fair decrual in pension is measured in such a way that the choice of the
agent does not threaten the budgetary equilibrium of the system. If the decrual rate is set
at a higher value, early retirement will improve the financial situation of the system; if it is
less, the opposite applies. Whatever the case, the decrual will have an impact on agents’
behavior. In the first case, if the decrual is high, it is costly for an agent to leave early and
few workers are likely to make that choice. In the second, if the decrual is low, early retire-
ment benefits the pensioners and the attractiveness of that formula will help degrade the
budgetary balance of the system. 

It should be noted that the decrual/accrual rate depends on individual career’s profile:
if two agents are considered, each having earned the same rights to pension benefits, but
with different wages for the last year of activity, the value of the decrual must be higher for
the one having the largest wage. Intuitively, that agent must be rewarded by a higher pre-
mium if he or she delays the retirement decision. 

With the same logic, it can be inferred that if pensions are indexed on gross wages, the
accrual/decrual has to be higher than if they are indexed on prices. (For a formal demon-
stration, see the annex.)

From a very simple model (see the annex), where ρ is the individual discount rate, r, the
interest rate, and �A

t–1, the income equivalent of the leisure associated with leaving activity
one year early,10 the following results can be derived:

• If ρ = r and wA
t–1 = �A

t–1, then the worker is indifferent between ceasing work early or
delaying retirement.

• If ρ = r but wA
t–1 < �A

t–1, then the worker draws a high satisfaction from leisure, and he
or she will opt for an early retirement, with the actuarially fair decrual in benefits.

• If wA
t–1 < �A

t–1 and ρ < r, then because his or her discount rate is high, the individual
prefers to retire early, as he or she does not give much weight to the loss in income
induced by an early retirement.

• If wA
t–1 > �A

t–1 and ρ < r, then the individual opts for a postponed retirement, but if
wA

t–1 > �A
t–1 and ρ > r, then the individual’s preference for the present is so high that the

financial gain induced by actuarial fairness at the margin does not mean much to him
or her, and the agent retires early.

So the efficiency of the system’s parameterization strongly depends on individual pref-
erences: most importantly on the taste for leisure and on the preference for the present.
On a general note, it can be assumed that there is a high probability that high taste for
leisure and preference for the present are true for aging workers. Many reasons can be
given for that point: residual life expectancy is lower; the number of healthy years left is
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reduced; the higher uncertainty prevailing about life expectancy increases preference for
the present.

The value of the actuarially fair decrual rate changes with the indexing rule. (This holds
as well for an indexing on the net wages.) It rises with the interest rate and the contribu-
tion rate, and decreases in line with life expectancy, the inflation rate, technical progress,
and the replacement rate. It is worth noting that with realistic data and even without giv-
ing any value to the leisure, the decrual will have high values: 6.6 percent with indexed
pensions on prices and 7.1 percent in the case of indexed pensions on gross wages. As can
be seen, for a standard Bismarckian, PAYG pension system, actuarial fairness at the margin
implies a high value of the decrual, far from the values given by a linear calculus. (A
replacement rate of 60 percent after 40 years of work gives an accrual rate of 1.5 percent.)
Thus it is necessary to have a bend in the accrual curve of benefits. In other words, the con-
cept of actuarial fairness at the margin can apply only to a part of the age distribution. In
concrete terms, because of the indexing rule on the net wages (even in case of partial
adjustment), Germany should have a more steeply sloping curve than France. This implies
also that because productivity gains change every year, the benefits accrual curve has to
change as well.

Now consider the case of a system displaying both Beveridgian and Bismarckian ele-
ments. Every pensioner earns a pension compounded of two parts. One is proportional to
his career (as previously) and one is a lump sum fixed independently of his career profile,
not subject to the decrual. Such a system cannot be actuarially fair to every member simul-
taneously, as the benefits decrual rate is now a function of the wage and so depends on the
wage profile of the individual. Because such minima exist in both the German and the
French systems, actuarial fairness for the whole system is only a desideratum and cannot
be reached. 

The existence of a contributory ceiling is another point that moves the schemes away
from actuarial fairness at the margin. This is particularly the case in Germany, assuming
that a worker has a nonnegligible probability of attaining this wage level by the end of his
working life and that postponing retirement has a very weak return. That means that
when this is the case—that is, when the contributory ceiling is rather weak—the accrual is
nearly zero.

Another consideration is the cost of actuarial fairness at the margin. If leisure is valued
highly, the value of the decrual (or the accrual) should be higher than the values given pre-
viously. That means that there is an infinite number of decruals/accruals, which provides
actuarial fairness. A financial level with a null value of leisure insures the financial equilib-
rium of the scheme. An individual level, with a bigger value of leisure, insures personal
optimality. This is because, first, it is generally assumed that there is a decreasing relation-
ship between life expectancy and value of leisure;11 second, there are non-Bismarckian ele-
ments in the pension scheme that imply a decreasing relationship between the individual
wage and decrual. For these reasons, the optimal decrual for low incomes will be higher
than the optimal decrual for high incomes. Thus if the government’s wish is to retain high
and low incomes on the labor market (which pools the longevity risks, as can be seen in
table 10.2), the decrual should be quite high but very costly.

Actuarial fairness at the margin is costly and rather difficult to implement as soon as the
life expectancy has to be taken into account, as correlated with the value of leisure. 

To combine individual freedom, incentives, and financial equilibrium for all the ages,
actuarial fairness on average seems to be a better concept than actuarial fairness at the
margin. In this case, the acquisition of rights is a continuous unbroken straight line, which
is the condition for uniqueness of the PAYG yield. This relationship is supposed to lead to
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pure actuarial fairness. It has certain advantages but its labor incentive character is less
distinct than in the case of actuarial fairness at the margin.

NDC: Actuarial Fairness on Average
In an actuarially fair system on average, the discounted sum of contributions for every
individual must be equal to the discounted sum of benefits. In addition, the discount rate
is the same for every member of a cohort. As can be seen, the presence of Beveridgian ele-
ments in a pension system prevents the existence of such characteristics. In the same way,
the existence of specific contributory advantages or of a ceiling on benefits is outside that
logic. Those systems are left aside in the following analysis. As soon as the pension sys-
tem allows for full freedom in retirement age, the respect of actuarial fairness on average
necessarily implies the respect of actuarial fairness at the margin. In the steady state, with
invariant demographic and economic structures, if all workers earn back what they con-
tributed, the financial balance of the system is ensured. But the respect of actuarial fair-
ness on average does not imply budgetary balance in case of a demographic or economic
shock. 

Two kinds of pension systems can aim to attain that notion of actuarial fairness on aver-
age: the fully funded schemes and the notional accounts or the system by points. The lat-
ter differ from pure fully funded schemes by their financing (the vast majority of such
systems are PAYG systems), but also by the virtual nature of the acquired benefits. Every
contributor has a personal account that records all of his or her pension contributions over
his or her active lifetime. The hoarding of those contributions constitutes virtual capital,
increased according to a specific rule of indexing. On the date of retirement, that virtual
capital stock is converted into annuities according to a transformation coefficient that
depends on the liquidation age and retirement life expectancy. In sharp contrast to the
notion of actuarial fairness at the margin, fairness on average takes into account the whole
career profile of the agent, without focusing on the last years of activity.

Of course that concept must be considered at the collective level, given the uncertainty
prevailing on individual life expectancy. The most important defining parameter of such a
system must be the rate of discount (or rate of return) used to compare past paid contribu-
tions and future earned benefits. 

With the same notation as above, and taking into account the average life expectancy of
the cohort in question, the internal rate of return of the system ρ can so be defined as

, 1 1 1+ = + +ρ
τt

i
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Table 10.2. Life Expectancy at Age 60, by Socioprofessional Categories, in Years (the
case of France)

Category Men Women

Executives, self-employed 22.5 26.0
Intermediate profession (technicians, etc.) 19.5 25.0
Artisan, shopkeepers, firm managers 19.5 25.0
Employees 19.0 24.0
Workers 17.0 23.0

Source: Mesrine (1999).
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where st+1 is the portion of period t + 1 that is to be lived by the average retired individual

. 

The value of that rate, as well as the contribution rate, are assumed to be the same for all
the agents at the given date.

Of course, for an individual, one is able to compute his or her own personal internal
return rate

.

As soon as the system is of a PAYG nature, the earnings at date t of the system can be writ-
ten as 

(10.5)

and the benefits paid amount to

, (10.6)

with i denoting the individuals (active or pensioners).12 The budgetary balance of such a
system depends on the indexing rule, which sets the internal rate of return and the evolu-
tion of pension benefits. That rule is generally given by the evolution of an economic para-
meter.

Consider the conditions in which an ex ante equilibrium can be reached by the system,
denoting gt the indexing rate of the pensions between t and t + 1 

as in a PAYG pension scheme, Et = Rt,

. (10.7)

As soon as the pension scheme contribution rate does not vary (which is generally the
purpose of the switching from a “usual” PAYG toward an NDC PAYG), the indexing rule
will try to provide an automatic stabilizing device to the pension scheme. At first glance,
there is no NDC or point pension scheme providing this kind of automatic stabilizer, with
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the single exception of Sweden. Italy uses the total wage bill as an indexing device, France
relies on inflation, and Germany on net wages.

There is a huge difference, on the one hand, between a simple comparison of the ability
of different factors to achieve the stability of the scheme and, on the other hand, the expec-
tation about the ability of the system to stabilize ex ante. In other words, even if the stabi-
lizer is adequate, it can be inefficient or even incapable of playing its role.

NDC and Resistance to Various Shocks

As a consequence of the above developments, actuarial fairness on average, which is very
close to pure NDC, can be a source of unfairness. Moreover, it has no automatic stabilizing
device. In other words, if the stabilization of this type of scheme is discretionary (for exam-
ple, decreasing pension benefits to avoid imbalances) the condition of actuarial fairness is
broken. This implies a perfect forecasting—that is, no discretionary adjustments once the
unbalance cannot be avoided but a perfect planning of future variables. 

As shown, there is a need for a “zero pillar” (Holzmann 2006) to provide some redistri-
bution toward the poorest.

A pure NDC—actuarially fair on average—is then far from being ideal. This chapter
considers two actual cases, the French and German systems, to which, as a benchmark, is
added the Swedish system, often presented as an ideal NDC.

Consider first the Swedish system: a PAYG scheme with virtual funding. 
The basis of such a scheme is “virtual” capital, K, which arises through the accumula-

tion of pension rights through contributions. This capital is re-evaluated each period at the
rate r, while A is the age when retiring, and C is the birth date, which identifies the cohort
C. KC

t can be written as follows 

. 

Note that to be closer to the effective scheme, the contributing period can be divided
into subperiods t. The virtual capital, KC

t, comes from the past flows of contributions dur-
ing the entire contributing period. At age A, an individual can draw a pension, which is
supposed to be re-evaluated during the pension period (whose length is the cohort’s life
expectancy at retirement). This—initial—actualized pension, PC

A, is the capital divided by
sC

A, the life expectancy of cohort C when age A, which appears in this type of scheme as a
central management parameter. This yields

after retirement.

In the Swedish pension scheme, r = 1.6 percent. This is a parameter of a “yield in
advance” given to the contributors, representing a benchmark of economic growth. Dur-
ing the pension period, the index g is close to the nominal growth rate of the per capita
GDP, from which this yield in advance is derived. Without any loss, is it later assumed that
r = 0 and g equals the nominal growth rate of the per capita GDP. With the same simple
mathematical manipulation as above, it is rather easy to lead to
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where it is not only the period that is in equilibrium but the cohort as well. Thus the equi-
librium is both in time and in space. The C + 1 factor means that the cohorts have aged by
one unit of time, say, one year. The two-period model provides helpful information—and
also an optical illusion: in fact, a perfect NDC scheme would require a yearly adjustment
to the evolution in the life expectancy, including an adjustment for all pensions that have
already been drawn, and not only for pensions of new pensioners. 

In addition, the fact that the index g is the nominal growth rate of the per capita GDP
implies that there is an “automatic adjustment” only when the share of the wages in the
GDP is constant and if the active population remains constant—which is precisely the
problem in case of fall in the fertility rate. In the former case, a high GDP growth with a
slack wage growth would be a source of financial unbalances, since the PAYG resources
are wages and social income. 

The same type of calculation in the French case provides different insights. Without any
loss in the argument, let us denote the contribution rate as τ (instead of τ * coeff, which
means to replace the contractual rate multiplied by the calling rate by a single rate). In this
case, equations 10.5 and 10.6 still hold. In addition to equation 10.1 and taking into account
the indexing rule to the value of the point, the previous equation becomes 

and then

.

represents the adjustment parameters of the scheme.

Some remarks are in order:

• First, there are three parameters: the contribution rate, the price of the point, and the
value of the point. The transformation of one wage unit into n units of pensions
depends on the relative evolution of the three parameters.

• The parameters can be changed every year, but the burden will not fall on the same
persons. Changing the contribution rate, the price of the point, or both will affect
both the contributors and the pensioners (such as a change in the contribution rate in
a “normal” PAYG pension scheme); however, the “old” contributors will be affected
during a shorter period. Changing the value of the point will affect both the young
retirees (those who just retired during the last years) and the contributors, whose
pension will be changed by this decrease or increase (this can be compared with a
change in the replacement rate).

• These changes are deterministic. There is no explicit rule, but they rely on the long-
run forecasts done by actuaries.

• The fact that the changes in these parameters can be annual and that they are more or
less deterministic means that it is rather easy to adjust them, especially if some fore-
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casting errors were made. The bigger the errors, the greater the changes and the more
difficult the adjustments are to implement. In the past, the adjustments have been
made in the correct time intervals. As a result, the French complementary pension
schemes AGIRC and ARRCO enlarged by €40 billion in provisions.

• The above result shows the need for yearly adjustments. The first term represents
the change in life expectancy between two cohorts and may be rather weak. The
terms 

and

, 

respectively, represent the change in the contribution base between the two cohorts
and the opposite of the change in the pension rights between the two cohorts.

In the German pension scheme, two equations remain

, 

without any change in the reasoning (provided we take into account the fact that the con-
tributions to the additional pension fund are exogenous, that the sensitivity of a fully
funded scheme [FFS]) to the demographic shocks is the same as the sensitivity of a PAYG
to the same shock, or both. This leads to consider τ instead of (τ + µ).

That implies the following

.

In other words, this yields the same NDC scheme as the one described in the second part
of this chapter. It leads to a corroboration 
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with 

.

On the surface, this analysis leads to a notional interest rate, which is the growth rate of the
net average wage. In fact, this formula deserves a rather long comment. First, gt depends
on τt, which depends on the PAYG equilibrium in t, which mainly comes from gt–1, yield-
ing⎯Pt. Intuitively, there is a huge difference between the French and the German pension
schemes. Any change in VP in the French pension scheme is a burden for contributors (as
future pensioners—and not for those who have already retired whose pension has not
been changed). By contrast, a change in VP in the German pension scheme is a burden
shared between pensioners and contributors, since any change in τt will imply a change in
gt. In other words, if the increase in the point value VP between t and t + 1 is too great, the
PAYG is unbalanced and is rebalanced by an increase in τt+1 (a burden for the contribu-
tors), which decreases gt+1 (a burden for both contributors and retirees, that is, for current
and future retirees). This mechanism will later be called the return spring mechanism. It cor-
responds to the left-hand side of the equation.

Second, the Rürup formula13 explicitly introduces the demographic ratio, which
becomes quite easily a ratio depending on life expectancy, s, and labor force growth rate, n.
How does that change if we compare the new formula (Rürup’s) with the Riester formula?
First, it explicitly introduces demography: until now, the burden was shared between con-
tributors and retirees, as described above. Now, the retirees pay 25 percent of the burden.
This will limit the increase in g, and thus in τ. A second point is linked with the way the
retirement pensions schemes are funded in Germany. With the previous formula, it would
have been possible to increase the fiscal part of the funding, leaving constant the contribu-
tion rates with no change in the point growth rate. Now, because exogenous data hold, this
full “fiscalization” of the deficit is not possible. 

The problem now is to explain two matters:

• How does the return spring work? 
• How is the balance in PAYG achieved—specifically, what are the links to financial

stability of the NDC scheme?

How Does the Return Spring Work?
Consider the left-hand side of the equation, yielding (1 + gt). Roughly speaking, the return
spring mechanism is the following

.

In its current formulation, it has two limits:

Limit 1. Manipulating the previous equations, and taking into account the PAYG
equilibrium (with the fiscal resources denoted T):
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τt *⎯wt * Nt + Tt =⎯Pt * st * Nt–1, where⎯Pt is the average pension in t. This implies

.

This shows that the notional interest rate is the rate of increase in the average
wage, a rate of increase that is adjusted in two ways:

• First, it is diminished by a share of the average pension. This share is the ratio
of the probability of surviving when retired to the increase in the labor force, n.
In other words, the “reimbursed” share of the average pension increases when
the life expectancy increases and it decreases when the labor force increases.14

Each time the average pension, or the life expectancy, or both increases (com-
pared with the increase in the labor force), the return spring plays its part and
the indexing is less favorable.

• Second, it is increased by the per capita fiscal part of the pensions scheme
resources. This plays the exact opposite part compared with the average pen-
sion: the taxation allows a “neutral” increase in the indexing rate.

Limit 2. Again, the main problem is hidden in the use of the two-period model.
The life expectancy of the retired persons is given as st. In fact, it is a weighted
average of all the life expectancies of all the cohorts of retirees s. In other words,
this inertia sentences the scheme to deficit and thus to an increase in the contri-
bution rate.

This outcome helps partially answer the second question: 

How Is the Balance in PAYG Achieved: That Is, How Does It Bear 
on the Financial Stability of the NDC Pension Scheme?
As noted, the notional interest rate depends partly on past life expectancies while ensuring
that the financial equilibrium of the NDC would introduce the future life expectancies as
well as the expected increase in the total amount of contributions (that is, the wage bill
multiplied by the contribution rate). That would imply taking into account a change in the
wage bill, which obviously does not appear in the indexing rate formula. With respect to
this remark, assumptions about the automatic stability are in conflict with a change—that
means a change either in the labor force or in the wages. Their realism is therefore ques-
tionable.

Conclusion: Nobody Is Perfect

One can clearly see the potential contradiction between the aims of actuarial fairness
(insurance logic) and redistributive goals, since life expectancy strongly differs between
socioprofessional groups. Taking into account the average life expectancy of one popula-
tion, the NDC obviously favors financial equilibrium over social equilibrium, as life
expectancy is highly correlated with income.

On the other hand, for a social reason, all these schemes have introduced either mini-
mum pensions (as in Sweden and Germany) or are “only” complementary schemes. For
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example, in France, there is a basic scheme offering the possibility of a minimum pension.
In Sweden, there is double protection against poverty in old age for unemployed or
socially subsidized people. In addition to a minimum pension provided by the scheme,
the social income (unemployment, disability subsidies, or other sources) provides contri-
butions to the pension schemes and then provides supplementary rights. In the end, these
arrangements are not pure NDC schemes.

Even though these schemes are supposed to offer a high degree of freedom for individ-
uals to choose their own retirement age, they cannot escape fixing a minimum retirement
age. With absolute freedom, the agents would not be very protected against the bias in
their decision making arising from uncertainties or unrestrained optimism concerning life
expectancy—situations all the more dangerous if pensions are no longer indexed to wages
and/or if the pensions are low according to an early chosen retirement age.

In addition, the application of NDC to a real economy under uncertainty is problematic.
That uncertainty is a major problem in the context of pensions is well known. Various
reports are full of illustrations of such uncertainty. In the German case, for example, fore-
casted contribution rates through 2004 can vary by 15 percent depending on the assump-
tions about active population,15 birth rates,16 and life expectancies.17

Of course, the schemes can be periodically regulated according to changes in the fore-
casts. 

In the French case, this is done yearly. This requires two things: the first are reliable and
frequent forecasts (which are problematic, according to Lassila and Valkonen 2002). The
second is total independence of the boards from retirees and even wage earners’ lobbies.
The German return spring, strengthened by the Rürup sustainability factor, is another
mechanism in which the pension yield is lowered by the current contribution rate, which
is a way to shift the burden on both the active and the retired population. In both cases, the
periodic changes in the parameters of the schemes obviously break the actuarial fairness.

A precautionary strategy would be to use the less favorable assumptions in order to
adapt the parameters of the schemes. With such a strategy, it is probable that the scheme
will get into surplus within some years. In this case, these surpluses would be helpful by
becoming a buffer fund, which has been demonstrated to be a useful tool for bringing
about intergenerational equity.

To sum up, a pure NDC plan would be actuarially fair on average. An ideal NDC plan
would provide redistribution, incentives to work longer, transparency, and automatic sta-
bilizing. The chapter pointed out the lack of distibutive properties of a pure NDC, the lack
of actuarial fairness of the considered schemes, the need for a zero pillar and for a precau-
tionary buffer fund, and the fact that the economic and demographic uncertainties lead to
break the actuarial fairness—that is, any revision in the parameters induce a different indi-
vidual balance. Thus an ideal NDC cannot be a pure NDC.

Then why promote NDC? If pensions schemes are made to promote individual respon-
sibility, the preferred schemes are FFS. If, in addition, the purpose is to promote social
responsibility, a favorite choice is NDC schemes.
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Annex A: Actuarial Fairness at the Margin 

In the following simple model, the contribution rate is τ. If an agent who would be allowed
to retire decides to postpone his retirement decision by one year, he renounces retiring at
date t – 1 and age A, but waits until date t and age A + 1, he will pay his contributions,
τwA

t–1—that is, the contribution rate τ multiplied by his wage w in t – 1, and will benefit
from a full pension, with liquidation rate p. On the other hand, if he retires early, his bene-
fits will be reduced by a fraction d during his entire retirement.

That may be summed-up by the following equation

, (10A.1)

where d denotes the actuarially fair decrual in benefits and N is the last age of pension
earnings while j is the time index.

To keep things simple, omit the uncertainty prevailing over life expectancy. Taking it
into account would lead to multiplying both sides of the equation by survival probabili-
ties. That operation would not modify the accounting reasoning. However, risk-averse
agents factor life expectancy uncertainty into their choices and behavior: whatever the
decrual/accrual rate in pensions benefits associated with early/late retirement, an
increase of this uncertainty has the effect of moving forward the retirement date.

The left-hand side of equation 10A.1 is the sum of discounted pensions benefits at rate r
received from date t by an agent if he retires at age A + 1. The right-hand side is the sum of
discounted pension benefits received from date t – 1 by the agent if he retires at age A,
reduced by a fraction d. 

The choices made by the workers depend on their individual preferences. Let R(1) and
R(2) stand for income equivalents of the welfare of agents in situation 1 (delayed retire-
ment) or 2 (early retirement)

, (10A.2)

with ρ the discount rate of the individual considered, 

, (10A.3)

with �A
t–1 the income equivalent of the leisure associated with retiring one year earlier.

Let π stand for the inflation rate, and θ, the productivity gains of the economy—gains
supposed to pass on to real wages. Nominal wages then increase at the rate ρ + θ. As done
in Artus (2000), pensions benefits are assumed to be indexed at the rate π + xθ, a rate that
covers all potential indexing rules. If x = 0, pensions are indexed on inflation; if x = 1, they
are indexed on gross wages. This upgrading rate is generally also the rate applied to activ-
ity wages for calculating pension benefits.

The replacement rate of gross wage, noted β, has the following value
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Equations 10A.2 and 10A.3 become

/10A.2'/

. /10A.3’/

In addition, the actuarial fairness condition /1/ can be rewritten

. /1'/

Along with equations 10A.2’ and 10A.3’, it leads to the following, under the following
assumptions:

• If ρ = r and wA
t–1 = �A

t–1, then R(1) = R(2) and the worker perceives no difference between
the early or delayed retirement. Either option, under the assumption of an actuarially
fair scale at the margin, provides the same satisfaction.

• If ρ = r but wA
t–1 < �A

t–1, then R(1) < R(2). In that case, the worker draws a high satisfac-
tion from leisure and will opt for an early retirement, with the actuarially fair decrual
in benefits.

• If wA
t–1 < �A

t–1, what are the determinants of the retirement decision? Equations 10A.2'
and 10A.3' yield equation 10A.4 

(10A.4)

As soon as τ < β, the contribution rate is less than the replacement rate, which is
always the case, and then R(1) > R(2). In other words, when individuals have a high
time discount rate, they prefer to retire early, as they do not give much weight to the
loss in income induced by an early retirement. 

• If wA
t–1 � �A

t–1, actuarial fairness at the margin gives

.

If wA
t–1 > �A

t–1 and ρ < r, then R(1) > R(2). But if wA
t–1 > �

A
t–1 and ρ < r, then is R(1) < R(2) as the

second part of the right-hand side is always negative and lower in absolute value
than wA

t–1. In other words, the individual’s preference for the present is such that the
financial gain induced by actuarial fairness at the margin does not mean much to him
or her, and the agent retires early.
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Notes

1. “Notional defined contribution” and “non-financial defined contribution” should be
understood to have the same definition.

2. See Valdés-Prieto (2000) and World Economic Forum (2004). 
3. The 1993 reform changed this point: previously the reference wage was computed as

the average of the 10 best indexed wages. The number of years increased by one a year
since 1993. The reform will fully hold for the 1948 cohort.

4. The first of July, 2005, the value of the point is 1.1104 euros for an ARRCO point and
0.3940 for an AGIRC point. The purchasing prices are, respectively, €12.6600 (ARRCO) and
€4.4163 (AGIRC).

5. These simplications include ignoring the “comp” index and considering a weighed
average for the contribution rate as for the price and value of the point.

6. See Hamayon (1995).
7. Both schemes have permanent buffer funds. In 2004, these amounted to 30 billion

euros for ARRCO (to cover a 28 billion euro annual payment of pensions) and 10 billion
euros for AGIRC (to cover a 14 billion euro annual payment of pensions).

8. See Veil (2003).
9. For example, in the long run—with constant contribution rates for both PAYG and

funded schemes—the formula leads to a gross wages indexing rule. 
10. See Guérin and Legros (2003),
11. There is obviously a link between ρ (the internal rate of return of the system) and the

life expectancy; it is included in the relationship between ρ and the value of leisure.
12. This analysis follows Valdés-Prieto (2000), but adds the consideration of life expectancy. 
13. The mechanism of “return spring” is thus a sort of a balancing mechanism, reacting

to potential disequilibria by feedback.
14. The Rurup report (summarized in Börsch-Supan 2003) also suggests an increase in

the pensionable age; here we discuss only the point mechanism.
15. For example, the French Council for Retirement Schemes’ forecasts for 2040 are

based on an assumption in which the active population was to increase by 10 million,
while the forecasts of the Centre d’Etudes Prospectives et d’Informations Internationales
(CEPII) rely on an increase of only 1 million.

16. That will affect the entire active population. In this area, divergences in statistical
estimations worldwide are enormous.

17. See Konrad and Wagner (2000).
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Discussion of “NDCs: 
A Comparison of the French 
and German Point Systems”

Marek Góra*

THE CHAPTER BY FLORENCE LEGROS presents a very interesting overview and comparison
of the French and the German pension systems. Legros focuses on vital elements of the
systems and mechanisms behind them. The chapter provides the reader with arguments
to confirm that the two crucial features of both systems analyzed are the complexity of reg-
ulations ruling participation in the system and the system itself, and exposure to discre-
tional adjustments.

These features are not exclusive to the French and the German systems. They are found
in the majority of systems, especially in continental European pension systems (I call them
traditional systems). These features did not appear by chance. These are the most crucial
features of traditional pension systems. Without detailed regulations and without discre-
tional decisions, traditional pension systems—including point systems—will crash. 

The growing popularity of notional defined contribution (NDC) is leading to an
overuse of its name. In many cases, including Legros’s chapter, NDC is understood in a
very broad sense: namely, as any pension arrangement that assumes some linkage
between contributions and benefits. In her chapter, Legros discusses practical cases of
NDC arrangements that have been implemented. The discussion leads her to the conclu-
sion that “a pure NDC does not exist.” The conclusion is probably correct, but the same
type of conclusion can be reached regarding other types of pension arrangements. How-
ever, this type of approach locks us into a very conservative conceptual framework. In
phenomena like pension systems, the aim is not to seek purity. I would rather suggest
seeking concepts that can help us understand the nature of the systems. NDC combines
features of different pension arrangements, which opens the door for possibly fruitful
research that can contribute strongly to the development of pension economics.

NDC has features that are opposite to the ones highlighted in the case of the French and
the German point systems. NDC is very easy to describe and understand, and is transpar-
ent. The shortest possible description of participation in NDC is the following:

At the moment of retirement, participants receive from the system (in the form
of an annuity) the present value of contributions they have paid throughout the
working period. The discount factor is the GDP growth rate, or is close to it.

The above is an ex ante arrangement that cannot only be understood but also internalized
by the participants.

NDC has built-in automatic stabilizers. The system adjusts revenues and expenditure
without discretional intervention from outside (that is, it is an endogenous arrangement,
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or ENDO). In practical application, this can be less than 100 percent effective; however, it
is close to 100 percent. This does not ensure complete resistance to politicians’ attempts to
manipulate the system. Such an arrangement cannot exist in reality. This point also applies
to financial defined contribution (FDC) plans. Nonetheless, NDC is much less exposed to
political manipulation than any system that cannot function without intervention from
outside. Both the French and German pension systems require interventions (or exoge-
nous arrangement, EXO).

Is automatic adjustment a desirable feature of a pension system? Interventions from
outside can at best reach the solution that individual accounts (ENDO) lead to automati-
cally. The challenge is counteracting the ever-growing burden put on each successive gen-
eration of workers, who are increasingly discouraged in their labor supply and
productivity growth. A good pension system should lead to a stable division of GDP
between generations. The shares are subject to public choice. Once chosen, they should be
kept stable. Individual accounts of both types—NDC and FDC—are endogenous arrange-
ments, which lead to intergenerational equilibrium. Being in equilibrium, a pension sys-
tem is economically neutral. This means remuneration of production factors is not affected
by declining proportions of the retired and working generations, which leads cetreris
paribus to the strongest possible growth of welfare of each generation being first a work-
ing one and then a retired one. Traditional EXO arrangements would not lead to this out-
come unless proper decisions are taken. However, they are notoriously postponed. The
growth in pension systems’ debts, which slow down economic growth, clearly prove that.

In Legros’s chapter, as is common in pension literature, NDC is reduced to a tricky way
to balance defined benefit (DB) pay-as-you-go (PAYG) schemes. We are hostages of termi-
nology inherited from social policy and finance. From the economic viewpoint, NDC is
neither DB nor PAYG. Instead, in a very broad sense NDC is similar to a universal FDC
scheme that spends the entire sum of contributions paid into it in buying government
bonds and keeps them until maturity, and receiving a rate of return equal to economic
growth rate. Discussing this issue in detail goes beyond the scope of this short discussion.

Being so similar, NDC and FDC fit each other very well. Latvia, Poland, and Sweden
not only implemented NDC in their pension systems but also terminated EXO arrange-
ments entirely. They have systems entirely based on individual retirement accounts: NDC
and FDC. This is the revolution in European pensions, even if some technical elements that
are not “pure” remain.
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