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Abstract

Any contribution to a pay-as-you-go pension system may be considered mandatory savingsto the
extent that it gives a claim to a future benefit. Contributors to the economic literature have argued that
an increase in this savings component will lower implicit marginal tax rates, thereby reducing
digtortionsin the labour market. However, the efficiency gain created by increasing the actuarial
component of pensions may come at the cost of increased inequality in pension benefits. While the
notions of efficiency and equity are simple in theory, they are not easy to quantify in actual public
pension schemes whose benefit functions intrinsically exhibit non-linear characteristics. This paper
develops a framework to quantify the efficiency and equity dimensionsin afully specified pension
system using micro-simulation modelling. The methodology is then applied to five different pension
schemes within a dynamic microsimulation model of the Norwegian economy. As expected, we find a
negative correlation between efficiency and equality. Surprisingly, we cannot identify any pension

scheme that improves the trade-off between these two concerns.
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1. Introduction®

Are labour taxes levied to finance pay-as-you-go pension benefits different from other taxes?
Specifically, are contributions to the actuarial dimension of the pension system only mandatory
savings that do not distort labour supply? Disney (2004) argues that contributions to public pension
programmes may differ from other taxes levied on households because these contributions also
involve a claim to future benefits. A part of the contribution rate isthus equal to asavingsrate. To the
extent that a policy change can increase the savings part of pension contributions, distortionsin the
labour market can be reduced — a view outlined in the economic literature by among others Lindbeck
and Persson (2003), Disney (2004) and Lindbeck (2006).

Recent pension reforms in Norway, Sweden, Finland, Italy, Lativa, and Poland, aiming to lower
implicit tax rates on labour income, have tightened the link between earnings and pension
entitlements,. Aslong as the average contribution rate to the pension system remains unchanged, this
offers a partial positive substitution effect on labour supply without any counteracting income effect.
However, asiswell know from the economic literature, efficiency improvements may come at the cost

of increased inequality.

While the nations of efficiency and equity are simplein theory, they are not easy to quantify in actua
public pension schemes. Most pension systems involve complex rules and introduce non-linear
features in the accumulation of entitlements. For instance, many countries cal culate benefits on the
basis of the n last years or myears with highest labour income. While such aruleis clearly non-
actuarial, itsredistributive effect is far from obvious. If such arule were to be replaced by a more
linear accumulation of entitlements, does it necessarily imply aless egalitarian distribution? Isit also
possible that the change can represent a shift in the equity-efficiency trade-off rather than a movement
aong this curve, thereby enabling the realisation of Pareto improvement as suggested by the
literature? Answers to such gquestions obviously depend on the specific features of the pension scheme

in place.

This paper develops a framework to quantify the efficiency and equity dimensionsin afully specified
pension system using micro-simulation modelling. This methodology allows us to combine necessary
population heterogeneity with an exact replication of the detailed pension system rules. We apply the
framework to quantify the equity and efficiency dimensions of five different pension schemes applied
in a Norwegian context. Norway is a particularly interesting case since it recently approved apension

reform that aims to improve efficiency and maintain an egalitarian distribution of pension benefits

! We thank P&l Knudsen for excellent technical assistance with the microsimulation model.
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while ensuring fiscal sustainability in the face of an ageing population. The analysis thereby allows us
to shed some empirical light on the questions raised by the theoretical literature. Furthermore, we can
identify whether a particular move towards a more actuarial pension system simply improves
efficiency at the expense of equality, or actually allows Pareto improvements through change in the
trade-off.

The paper is organised as follows. Section 2 looks more in detail at the theoretical aspects by using a
simple model of overlapping generations. Section 3 briefly presents the microsimul ation model
employed, while section 4 presents the pension schemes under scrutiny. Section 5 and 6 present

simulation results for efficiency and equity respectively. Section 7 concludes.

2. Theoretical background

Lindbeck and Persson (2003) classify pension systems along two separate dimensions: the degree of
funding, and the degree of actuarial fairness. In this article, we discuss the implications changes in the
actuarial properties of the pension system. While the starting point of our discussion is a pay-as-you
go pension system, the analysis and results are equally relevant to any system with funded elements.
Changesin the actuaria properties will have implications for both the efficiency and equity aspects of

the pension system.

Efficiency
The efficiency dimension of a pay-as-you-go pension system can be analysed by simple a two-period
overlapping generations model, such asin Lindbeck and Persson (2003), where the first period can be

thought of asworking age and the second period retirement. The representative individual of

generation t supplies labour |, at wage rate W, to obtain income Y, in period 1. A contribution rate

7, levied on labour income is paid to the government, and the individual receives a benefit by in period

2. For simplicity we assume that labour is not supplied in period 2 and that the representative

individual holds no initial wealth. The return on pension contributions paid to government is then:

(1) I+return= g
Tt\Nflt

% The discussion of effici ency isinspired by Lindbeck and Persson (2003) with equations *1, *2 and 3* drawing directly on
this source.
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A continuously balanced budget would require nby = n,_ W, ,l,,,7,,; where n, is the number of

individualsin generation t. Inserting the balance requirement into (1) gives us:

T w,_,| T
(2) 1+ return = kit Weal e = t_+1(1+ Gt+1)
Ttntvvtlt Tt
where G, represents the growth rate of the aggregate wage sum. If 7 is constant across generations, it

a so denotes the return on the pay-as-you go assets. For now, we will drop subscriptson 7 and G and
assume they are constant over time. The consumption possibilities of the representative individual

given by the intertemporal budget constraint:
@ ¢ =y, 1-7)-cf1+ R)+h

where Ristherea interest rate. Subscripts denote generation whereas superscipts denote period, so
that ¢, and Cf denote consumption of generation t in periods 1 and 2 respectively. The pension benefit
b paid to each individual will depend on the specific characteristics of the pension system in place.

Most systems will in practice contain both aredistributive first-tier benefit and an earnings-based

insurance benefit. In the general case, the benefit can be described as afunction () of earnings (Y, ),

the contribution rate (7 ), return (G) and the actuaria characteristics of the system (& ):
@ b =yl(y,.G 1)

y can for now be given the very simple functional form, where ¢ = O denotes a non-actuarial system

anda = l1afully quasi-actuarial system:
) ¥(y,,G,@)=1-a)b +ar(1+G)y,

b represents a flat benefit set exogenously to keep the total benefit level at a constant fraction of the
total economy. By substituting (4) and (5) into (3) we attain:

1+G =
(6) ¢ = {yt (1— Thar R] —~ ctl}(1+ R)+(1-a)o
From this expression we clearly see how the marginal tax on labour income depends on the actuarial
properties of the pension system. In the case where & = 0, the tax wedge in the labour market is
simply 7. When a =1 the marginal tax rateis 7(R— G)/1+ R. In afully quasi-actuaria system, a
4
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tax isimposed only by forcing the individual to save at a different (and normally lower) rate of return
than the market interest rate. A more actuarial system clearly reduces the tax wedge and distortionsin
the labour market. Although the marginal tax rate depends the actuarial properties of the system, it is
worth noting that the average tax rateis 7(R—G)/(1+ R)for al « . A more actuarial system will
therefore improve work incentives through the substitution effect without any counteracting income
effect, unambiguously increasing labour supply. Finally, we note that the general case where (4) does
not have a defined functional form, the marginal tax rate is expressed by:

@ - Y0

1+ R

Equity

Reaping efficiency gains by making the system more actuarial may come at an equity cost since
tightening the link between earnings and benefits limits the scope for intra-generational redistribution.
Thistrade-off can relatively simply beillustrated by introducing some heterogeneity in a population
faced with a pension system as specified by equation (5). We assume that the population is equally
between two types. In this much stylised case, only the type one individuals have labour income in
period 1. The consumption of the type two individuals only comes through the flat pension benefit b,
financed by the contribution of the type one individualsin generation t+1. Startingat =0 and
incrementing its value by 0.1 until ¢ =1, combined with plausible parameter values®, gives an equity-
efficiency trade-off asillustrated by figure 1. The horizontal axis contains the implicit reduction in the
marginal contribution rate represented by the expression az(1+G)/ (1+ R) . Thisisequivalent to the
second term of equation (7). Note that the does not completely outweigh the contribution rate even
when o =1 sincewe assume R > G. The vertica axisillustrates the GINI coefficient of inequality

for pension benefits. For a population with only two types of individuals, its maximum value is 0.5.

% | assume 7 = 0.25and anet interest rate of 1+R)/1+G)-1=15%
5
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A stylised equity-efficiency tradeoff
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Figure 1: A stylised equity-efficiency tradeoff.

It isworth noting that areduction in & does not automatically imply more equity. Many OECD
pension systems contain non-actuarial elements that turn out to be regressive. For instance, the present
Norwegian system cal culates benefits on the basis of the 20 best income years of each individual. One
intention of this rule wasto increase benefits for women with low labour supply in periods with
childcare responsibilities. In practice, however, the rule works even more to the advantage of career-
oriented men with steep age-earning profiles. Accordingly, pension reform is not limited to
movements along the EE-curve. The curve itself may shift, depending on the specific benefit function

in place (i.e. the functional form of equation 4).

Unredistically, in this framework labour supply is not affected in the trade-off illustrated by figure 1.
If 1abour supply were made endogenous, the curve is not likely to maintain its linear shape. Asrule of
thumb, the distortion is proportional to the square of the tax rate. Exogenous labour supply is,
however, an intended shortcoming of this analytical framework. The purpose with this paper isonly to
describe the incentives created by pension system design. An evaluation of responses should be
undertaken as a study in optimal taxation, sinceit also would be necessary to consider the level of

other taxes in the economy.

3. Methodology

Despite the straightforward underlying theory, actually estimating the equity-efficiency trade-off in a
real-world pension schemeis an intimidating task. A fully specified pension systemistypicaly
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involves detailed and complicated benefit rules. The main challenge therefore liesin specifying the

pension function . The following three examplesillustrate characteristic non-linear elements:

1. Public pension schemes that combine redistributive and insurance benefits usually apply
means-testing to target benefits. Even a simple means-test would make the specification in
equation (7) discontinuous. In fully specified systems, the interplay between earnings-

dependent benefits and guaranteed benefits is quite complex.

2. Thesimple overlapping generations model above treats all period 1 labour income equaly. In
practice, the timing of income during the life cycleisimportant because benefits are typically
calculated on the basis of annual income. Rules that place a cap on accumulation years,
calculations based on best or most recent income years, and annual ceilings for pension-

eligible income introduce non-linearites in the function.

3. Public pension schemes may also impute pension entitlements for military service, childcare
responsibility, disability periods, employment benefits etc. Such non-income based

entitlements further complicate the benefit structure.

These non-linearities inhibit a specification of y as a continuous and differentiable function. For a

fully specified pension system, our analysis of the equity-efficiency trade-off istherefore limited to
numerical point estimates. Specifically, to approximate the implicit reduction in the tax rate given by

the second term of equation (7), we investigate the impact on b, of amarginal increasein y, Such

estimates require a detailed modelling of the pension system rules. In addition, the estimation
framework must capture population heterogeneity as different parts of the population may face
different rules, and there may be substantial problems of aggregation in calculating the total effect on
government budgets of changesin tax or pension systems. To overcome these problems
microsimulation models, as advocated among others by Orcutt et al. (1986), have become increasingly
used in the last few decades for analysing the effects of different social and financial policies. The
basic ideain microsimulation modelling is to represent a socio-economic system by a sample of
decision units (e.g. persons), and then model the behaviour of these primary units. Contrary to what is
possible in a macroeconomic approach, the detailed and complicated tax and benefit rules may be

exactly reproduced.

In our analysis of the National Insurance System in Norway, we employ the dynamic microsimulation
model MOSART. It is especially designed to analyse the direct effects on individua pension
entitlements, benefits and government pension expenditures of changesin the pension system. By

direct effects we mean effectsignoring behavioural responses and general equilibrium effects. The
7
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model simulates the life courses of a representative cross-section of the Norwegian population,
emphasizing what is relevant for individuals' accumulation of public pension entitlements. It captures
the following events. migration, deaths, births, marriages, divorces, educational activities, retirement
and labour force participation. Transitions between states over the life course depend on individual
characteristics, and the transition probabilities have been estimated from observationsin a recent
period.* The model includes an accurate description of the pension rules and captures al relevant
details of the population dynamics, aswell asthe heterogeneity of individual age-earnings profiles and

individual public pension entitlements. For a detailed model documentation, see Fredriksen (1998).

/Demography \ 4 Education A
+ Migration + Graduation (dropout) from upper secondary education
* Mortality »| *Entry to university or college education
+ Adoption * Graduation (dropout) from university or college
+ Children leaving home + From labour market to university
+ Cohabitation / marriage * From labour market to adult education
+ Separation / divorce + From adult education to university )
* Fertility
\. Instituttional clients / l ~N
Social security status Labour market R
T * Disability * Employment
. . * Rehabilitation * Income generation
Model population at time t « Early retirement > (eamings)
4 + Old age retirement
* Surviving spouse
Nextyear: t=t+1 « None
5 - N I J
Model population
attimet+1 é . N O N
Wealth and housing Transfers
T * Financial wealth + Old age pension
Taxes ) * Real wealth + Disability pension
« Income tax . Capitgl income . Rehabili;ation pension
+ Capital income tax < * Inheritance ! Early retirement pension
« Wealth tax . (S:ij]lrl\gw“g spouse benefits
: + Child allowance
* Inheritance tax ) \_ Y.

Figure 2: Sructure of the dynamic microsimulation model MOSART

“The analyses in this paper are based on a representative sample from 1993 that is mainly calibrated to the situation in 2001.
The demographic assumptions are based on Statistics Norway' s demographic projections from December 2005. A total
fertility rate of 1.8 and anet immigration of 16,000 persons each year imply that the size of the different cohorts stabilizes
towards 2050. The aggregate population may however increase as a result of afurther increase in life expectancy at birth of
about 7-8 years in the same period, and then a further increase towards 2100. Assumptions about participation in the labour
force and working hours are based on 2001-obervations, while the necessary information about distribution of incomes
between individuals over the life cycleis based on observations from alonger period. Our exogenous assumptions are fully
in line with those described in detail by Stensnes, Stalen, and Texmon (2007).

8
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4. The pension schemesto be evaluated

We choose to estimate the equity-efficiency trade-off in five different pension schemes applied in the
Norwegian context. In line with Scandinavian welfare state traditions, Norway has a pay-as-you-go
public pension system with relatively generous replacement rates. However, ageing combined the
increase in average benefits that come with a maturing pension scheme, will put severe pressure on
public financed in the decades to come. The Norwegian parliament therefore approved in April 2007 a
pension reform that aims to correct the projected fiscal imbalance, improve efficiency while
maintaining an egalitarian distribution of pension benefits. This makes Norway a case of particular
interest. If the reform succeeds with these three intentions, it would seem that policy makers have
actually been able to accomplish a pareto improvement by shifting the EE-curve of figure 1 outwards.
In addition to evaluating the present and reformed system, we analyse three rejected proposal s that
were heavily debated in the pension reform process. The proposals differ in their emphasis on the
redistributive versus insurance-based pension components, universal as opposed to means-tested

benefits, and the specific accrual scheme for entitlementsin place.

The present scheme

Old age pension benefitsin NIS are based on entitlements each person earns through his or her
working career. NIS has it own measuring unit called the Basic Pension Unit (BPU).° The BPU is
used to calculate pension entitlements and adjust pension benefits according to inflation and general
economic growth. Pension benefits (PB) are composed of a Basic Pension (BP) and the maximum of a
Soecial Supplement (SS) and a Earnings-based Pension (EP).

(8 PB=BP+Max(SS, EP)

The sum of BP and SSis the Minimum Pension Benefit all pensioners are guaranteed.” The Earnings-
based Pension is based on previous labour market earnings. Each year when the personisin the
interval 17 to 69 years old, the labour market earnings are trandated into Pension Points (PP) by using

the BPU of the year income (Y)) was earned:

® The proposals are also different with respect to retirement incentives. The present system provides heavy subsidies to early
retirement. In contrast, the reform proposals all aimed to align the social and private costs of retirement through an actuarial
mechanism that keeps the present value of expected pension benefits independent of retirement age. | leave these feature
asidein this paper since | only aim to analyse the implicit tax rates on the intensive margin.

®n 2006, 1 BPU equals NOK 62 161, or approximately 7500 euros, as ayearly average.

A pensioner married to another pensioner receives a Basic Pension of 85 per cent of BPU, while single pensioners receive 1
BPU. The Special Supplement for single pensionersis 79.33 per cent of BPU in 2006.
9
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0 If 1Y <BPU

© PP = (Y -BPU)/BPU If :BPU <Y <6 BPU
5+(Y-6BPU)/3BPU If :6BPU <Y <12 BPU
7 If 1Y >12 BPU

The Final Pension Point (FPP) is calculated as the average of the 20 largest positive PPs, while
Pension Point Years (PPY) isthe number of years with labour market earnings above BPU. The
Earnings-based Pension is cal culated when using the BPU at the time pension benefit is received:

(100 EP=SPRx x BPU x FPP

min(PPY,40)
—
SPR represents amarginal benefit-wage ratio, and its present value is 42 per cent. The Specia
Supplement, aweight of 1/3 for earnings between 6 and 12 BPU and no pension entitlements from
earnings above 12 BPU, weaken the connection between earnings and accumul ation of pension
entitlements. In addition the maximum possible number of years with accumulation of pension points
limited to 40, and the calculation of the Final Pension Point as the average of the 20 largest Pension

Points, make the marginal effect on pension entitlements from an extra unit of labour income unclear.

Given the palitical intention of wage indexation of both pension entitlements and individual benefits,
the NIS benefitsimply a pre-tax replacement ratio equal to about 50 per cent for a person with 40
years of labour market earnings and a steady and normal income level. Special tax rules for pensioners
raises the average after-tax replacement ratio of NIS benefitsto about 65 per cent. The formal

retirement age in the NIS is 67 years.

Principles for pension reform

The pension reform approved in the Norwegian parliament is based on the following main principles

for old age pensionsin NIS:

¢ Theminimum pension benefit is keep at the present level, but entirely transformed into a
means-tested guarantee. More emphasis is to be put on the earnings-dependent pension
benefit.

e Thereisto beatighter link between earnings and pension benefits, thus improving work
incentives. Lifelong accumulation of entitlement replaces the present cap on accrual years and
the principle of calculating benefits on the basis on the best 20 years.

e At the sametime, the old age pension system should have a social profile, and contribute to

smoothing differences in incomes.
10
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e To prevent pension expenditures from increasing if life expectancy improves, an actuarial
mechanism is introduced to reduce annual benefits as the expected length of retirement spells
increases. It is possible for each individual to counteract lower benefits by postponing
retirement.

o Entitlements are indexed by wage growth, asin the present system, but by the average of wage
and price growth in payment.

e Mandatory occupational pensions (second pillar) are to be introduced.

The accumulation of entitlements for the earnings-dependent part of the pension benefit is according

to the principles above is given by:

A-1
1) B,=p4->1,-@+i)*" uptoamaximum I of 7.1 BPU.

t=0

Here
Ba = Calculated yearly pension entitlement at retirement age A,
B = Accrua coefficient reflecting the earnings of yearly basic pension entitlements as a share of

the relevant income, set to 1.35 percent,

[ = Nominal rate of wage growth.

The accrua scheme in the new system thus means that annual 1abour incomes below a threshold of 7.1
BPU is accumulated asfictitious capital up to retirement age A. The entitlements are to be indexed by
average wage growth and converted into an annuity at retirement. The calibration of B to 1.35 percent
is chosen to give about equal average benefits as with the present system (before adjusting for growth

in life expectancy and indexation of benefits after retirement).

From the accumulated entitlements the pension benefits will be calculated by adjustments for
increasing life expectancy and by indexing of benefits after retirement as an average of wage and price
growth. The nomina yearly pension benefits at age x for a person from cohort K retiring at age A
(NBxk ax), may then be calculated by:

(12)  NB o =Ba-@+wW—u)"/6 . .

where w is the nominal rate of wage growth and u the deviation from wage indexation in percentage

points.

11
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Ok a isadivisor for aperson from cohort K who retires at age A. For agiven level of entitlements, the
present value of total pension benefits is then independent of retirement age.® Thisis one
implementation of what Lindbeck (2006) identifies as an “automatic rule mimicking the functioning of
actuarialy fair private income insurance systems’. The divisor is further outlined and discussed in
another paper by Stensnes and Stalen (2007) presenting an overview of the Norwegian pension
reform. The new system is calibrated such that those from the 1943-cohort, who retire at the present
statutory retirement age of 67 in 2010, will receive the same pension benefit in 2010 asin the existing
system. However, lower indexation in payment and the life expectancy adjustment imply that over

time retirees receive lower annual benefits than in the present system, unless retirement is postponed.

Alternative accrual schemes for pension reform

All the dternative proposals seek to preserve both the social security and income replacement
dimensions of the present system, building on the modifying principles described in the previous
section. The accrual schemes all include a contribution-based pension component described by
eguation (12), whereby annual labour income below athreshold is accumulated as fictitious capital,
wage indexed and converted into an annuity at retirement. Common for the schemesisalso a
minimum pension at 1.79 BPU®, continued from the present system. However, the different
aternatives are based on a different mix of universal benefits, means testing and the income pension

that follows from accumulated entitlements. Table 1 summarises the model proposals.

The Pension Commission proposal suggests that the minimum pension should be given as atargeted
guarantee, and reduced against the income-based pension. For pension benefits above 1 BPU, the
Commission recommended that the reduction rate be softened to 60 percent to ensure that also
individuals with low income receive pensions in excess of the guaranteed level. The approved reform
adapts the principles of atargeted guarantee and a uniform accrual rate from the Pension Commission
proposal, but narrows the benefit range in both ends. At the lower end of the scale, tapering of the
guaranteed benefit starts already at the first unit of income-earned pensions. Only individuals with no
accumulated entitlements will therefore become minimum pensioners. At the other end of the scale,
the annual income ceiling is lowered to 7.1 BPU, allowing for an increase in the accrual coefficient at

the expense of high-income earners. Compared to the Pension Commission and Government

8 However, special rulesimply deviations from an exact actuarial adjustment. For instance, the annual benefits and pension
premium are independent of gender and other observable characteristics correlated with life expectancy.
o In 2006, the amount is equivalent to NOK 111 473.
12
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proposals, the basic pension scheme introduces more equity by way of a universal, minimum pension
benefit of 1.79 BPU. There is no means-testing and accumulated income-based pension benefits will
aways supplement the minimum pension. The breakpoint model is another approach to a more
egalitarian distribution of pension incomes. A breakpoint isintroduced in the accrual coefficient for
income pensions, so that the accumulation of entitlementsis more weighted towards the lower end of
the income scale. The targeted, guaranteed minimum pension with soft means-testing is adopted from

the Pension Commission.

Approved Pension Basic pension  Breakpoint
reform commission scheme model
proposal
Accrual coefficient for 1.35% 1.25% 0.85 % For annual
income pension income in BPU-
interval:
0-3: 1.7 %
3-8: 0.8 %
Floor 0 BPU 0 BPU 1,79 BPU 0 BPU
Ceiling 7.1 BPU 8 BPU 8 BPU 38 BPU
Basic pension - - 1.79 BPU -
Guaranteed pension } 101.79 BPU 1.79 BPU - 1,79 BPU
Minimum pension 1.79 BPU 1.79 BPU 1.79 BPU 1,79 BPU
Reduction of guaranteed 80 % reduction {100 % reduction |- 100 % reduction
pension against income- starting at O BPU |until 1 BPU. until 1 BPU.
based pension 60 % reduction 60 % reduction
above BPU. above 1 BPU.

Table 1. Alternative models for accruing pension entitlements.

5. Efficiency

Estimating the implicit reduction in the marginal tax rate was simple in the two-period model outlined
in section 2. Asindicated by equation (7), it was merely a matter of differentiating the benefit function
with respect to earnings and then discounting by the real interest rate. Fully specified pension

schemes, including the ones analysed here, contain non-linear el ements that make the benefit function

non-differentiable and discontinuous. We therefore employ microsimulation to compute numerical

19 The benefits are differentiated accordi ng to martia status, asin the present system. The rates indicated in the table and
discussed in the text apply to singles. They will be somewhat lower for married and cohabiting couples. Furthermore,
Parliament has agreed to adjust the minimum pension level for changes in life expectancy through the divisor described in
the previous section. Greater longevity will thus reduce rates.

13
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solutions. Specifically, we expose a cross-section of the model population to asmall and transitory
income shock in one specific period (when t=j).** This shock is marginal in the sensethat is
implemented as an addition of one unit to already existing labour income. Once implemented, we run
the model to let theindividual life coursestake place keeping all individual characteristics asif the
income shock had not taken place. This special model feature thereby permits a ceteris paribus

evaluation of the income shock’ s effect on future benefits. Each year of retirement, for every
individual in the model population, we calculate public pension benefits b, and bt' in paralel. These

respectively represent the retirement benefit in absence and presence of the transitory income shock
that the individual s were exposed to during working age. The marginal tax rate given by equation (7)

is then approximated as follows:

13 r——ZZ(lliVFO( b, ~b,)

=1t=j+1

N is the number of individualsin the model population who participate in the labour force at timej.*
W here indicates the growth rate of wages. The discount factor (1+W )/(1+ R) is set by choosing the
net interest rate equal to 1.5 per cent. Choosing a higher discount factor would partially increase the
marginal tax rate. Using the microsimulation model, we have then provided estimates for the second
term of equation (13) for each of the five pension schemes under scrutiny. The implicit reductionsin

the marginal tax rates are given by table 2.

Approved reform 124 %
Present system 10.0 %
Basic pension scheme 6.2 %
Breakpoint model 10.6 %
Pension Commission proposal 12.4 %

Table 2: Implicit reduction in marginal tax rates.

Y eor convenience, we choose to give the margina income shock by setting j=2050. Choosing a date so far into the future
ensures that our results are not affected by the pension reform transition rules. Simulations are then carried out to 2150.
The income shock is set as large as NOK 10 000 to avoid errors in rounding numbers.

12| abour force participation is negatively defined as not being a recipient of any benefit from the National Insurance
Scheme. Such benefits are provided for disability, rehabilitation, work-qualifying training and old age. When the model is
run on a sample of 1% of the Norwegian population, N is approximately equal to 40 000.

14
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We observe that the approved reform and the Pension Commission proposal give the largest reduction
in the marginal tax rate. The Breakpoint model and the Pension Commission proposal follow suit,
whereas the Basic pension model provide the least reductions. To alarge extent, the rates follow the
magnitude of the accrual coefficient for income pensions that the average income earner faces. Figure
2 gives anillustration of the incentives faced at different income intervals for the very stylised
individual with a constant BPU-income for 43 years. A unit increase in annua incomein all 43 years,
will for different income intervals give an annua increase in pension as indicated by the vertical axis.
For instance, a marginal income increase each of the 43 yearswill, starting 5 BPU under the Approved

Reform, give an increase of the annua pension benefit with 0.58 per income unit.

Labour incentives at different income intervals
with 43 accumulation years

—— Approved reform —— Present system*

Pension Commission prop.

Basic pension scheme Breakpoint model

70

60

50

40

30 |

10

Marginal income replacement rate
(percent)

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Labour income in BPU- assumed constant in period

Figure 2: Labour incentives at different income intervals.

6. Distributional consequences

Our evaluation of distributional consequencesis based on three important qualifications. First, we
consider only pension benefits and not taxes and pension premiums, although the possible tax rate may
be designed to have distributional consequences. With Norwegian old age pensions being fully
integrated into the general state budget, it is not possible to identify specific contributionsto the
system. Second, we analyse only the direct effects of pension reform for a given labour supply, both at
the intensive and extensive margins. Neglecting indirect income effects caused by behavioural

changes can be justified when focusing on changes in utility level; according to the envel ope theorem,
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the utility of marginal income increases from increased labour supply is neutralized by the utility loss
of reduced leisure, aslong as the individual is free to choose hours worked. Third, we report the
digtributional effects measured as annual benefitsin a cross-section of pensioners without accounting
for indexation and the actuaria adjustment through the flexible pension scheme. This scheme
effectively replaces a fixed retirement age with an individual retirement choice above 62 years, and the
retirement decision will influence both retirement age and length. If we included the actuarial
implications of this choice, annual benefits would be a poor approximation for pension wealth because
they would indicate both (relevant) changes in pension wealth and (for our purpose irrelevant) changes

in retirement spells.

Distributional indicators for pension benefits in 2050
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Figure 3: Distributional indicators.

Figure 3 gives afirst impression of how different accrual schemes distribute income between
individuals at system maturity in 2050. The horizontal axis measures the GINI-coefficient of
inequality and the vertical axis showswomen’s pensions as a share of men’s, on average. Along the
two dimensions, the upper left quadrant would therefore indicate more equality and lower right more
inequality. We observe that there is greater inequality in labour incomes than pension benefitsin the
schemes we consider. The public old age pension scheme is redistributive, due to components such as
aminimum benefit and the annua income ceiling on accumulating pension entitlements. Income

replacement ratios are therefore higher at the lower end of the income scale.
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Pension benefit in 2050 by percentile
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Figure 4: Pension benefitsin 2050 for different accrual schemes by pension benefit percentile. Real
2006-wages in Norwegian kroner serve as a numeraire for the wage-indexed benefits.

We will now look more in detail at the distributional consequences of the different accrual scheme
aternatives. Figure 4 shows the income profiles of the proposed accrual schemes. For the lowest 25
per centiles, pension benefits will be decided in a complex interplay of minimum benefits and means-
testing, combined with the accrual coefficient that links lifetime earnings to the income pension
benefit. Since the different elementsin this mix counteract, the curves can be somewhat intractable.
For the middle per centiles, thisinterplay of different elementswill influence the curves' intersection
with the vertical axis whereas the further devel opments should be more transparent. On the whole, the
slopeis proportionately determined by the accrua coefficient. In the breakpoint model, the curve
reaches an inflection point around the 37" percentile as higher incomes are exposed to a reduced

accrual coefficient.

The annual income ceiling for pension entitlements will, in combination with the accrual coefficient,
determine pension benefits for the highest 25 per centiles. The basic pension scheme and the
breakpoint model have the smallest accrual coefficient, and accordingly the lowest pension benefits
for this group. The Pension Commission proposa and the Approved reform are the most generous,
with the former coming out on top. Because the Government has alower annual income ceiling for the
accumulation of entitlements than the Pension Commission proposal, the curves cross at the 87"
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percentile. For all schemes the curves are convex for the uppermost deciles, because they exhibit an

increasing gap between the average incomes.

Pension benefits in 2050 - gender dimension
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Figure 5: Gender differencesin pension benefitsin 2050.

Figure 5 illustrates the gender equality dimension in the different accrua schemes, by dividing
average femal e benefits in each income decile on the corresponding male benefit. For all models,
gender differences are the smallest for individual s receiving the minimum benefit and greatest
between the 3 and 7" deciles. The basic pension scheme and the breakpoint model have clearly a

better gender equality profile than the other two models under consideration.
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7. Conclusions

We have used a microsimulation framework to quantify the efficiency and equity dimensions of five
fully specified pension schemes, applied in a Norwegian context. While all combine a redistributive
first-tier benefit with and an earnings-based insurance benefit, the schemes place different emphasis on
these components and differ with respect to the specific accrual scheme in place. Keeping the
contribution rate constant, a move towards a quasi-actuarial pension system will permit areduction in
the implicit marginal tax rate because contributions involve a claim to future benefits. Efficiency is
evaluated by estimating the average size of this claim for amarginal increase in labour income,
discounted to present value. Equity is represented by the GINI-coefficient calculated on the basis of
pension benefits. Figure 6 summarises the results.

A
0.14 .
]

= 0.12 P 0 O Present system
€ 010 & Approved reform
% @ Basic pension scheme
3 008 W Breakpoint model
E 0.06 A Pension Commission proposal
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Imlicit reduction in the marginal tax rate (percentage points)

Figure 6: The equity-efficiency (EE) trade-off in five pension schemes

The estimates verify the expected correlation between inequality and inefficiency: A more towards a
more actuarial pension scheme limits the scope for intra-generational redistribution. The literature also
argues that such reforms can create Pareto improvements in the sense that the EE-curve can shift
outwards. Surprisingly, we are unable to find support for this claim in our estimates. Even though
extreme caution should be exercised in extrapolating any curve from our point estimates, it would
seem that most schemes represent movements along the implicit EE-curve. The Basic pension scheme

is nevertheless an exception to this general rule.
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Even though we have identified the marginal tax rate reductionsin different pension schemes, the
consequences for labour market distortions remain contingent on a number of factors. First, labour
supply will depend on the other taxes in the economy and need to be addressed in an optimal taxation
framework. To some extent, this analysis needs to address relevant heterogeneity in marginal tax rates
and labour supply elasticities. Second, actuarial pension contributions represent a claim on afuture
asset subject to individual survival and political risk. Uncertainty may therefore be an important
element in future analyses. Third, one fundamental justification for public pensionsin old ageisto
provide income support to individual s whose myopic behaviour would cause too little savingsin
absence of a pension system. Accordingly, it may seem inconsistent to evaluate efficiency with
traditional discount ratesin arational agent environment. More scientific work is needed before the

theoretical labour supply effects can be quantified with confidence.
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