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Abstract 

Compared with a conventional tax–transfer system, individual welfare 
accounts can redistribute lifetime incomes at a lower efficiency cost. These 
welfare accounts employ mandatory contributions rather than taxes to 
finance social transfers to people of working age. We describe a design for 
welfare accounts that guarantees a Pareto improvement if behavioural 
responses to the accounts improve the public budget. We also develop a 
formula for quantifying the impact of welfare accounts on the government 
budget and economic efficiency. Applying the formula to Danish data, we 
find that the proposed welfare accounts would generate a Pareto 
improvement, thus improving the trade-off between equity and efficiency. 
We discuss how the gains from welfare accounts can be distributed in an 
equitable manner. 
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I. The problem: can lifetime incomes be redistributed at a lower 
efficiency cost? 

The western European welfare states collect substantial tax revenues to 
finance social transfers intended to redistribute income towards various 
needy groups. Yet, despite the huge sums involved, these tax–transfer 
programmes achieve only a limited redistribution of income from the 
lifetime rich to the lifetime poor. For example, in Denmark, which is 
considered to be one of the world’s most ambitious welfare states, about 
three-quarters of the taxes collected to finance the various social transfers is 
estimated to be paid back to the individual taxpayer via various benefits 
received at different points in the life cycle. Hence, only about a quarter of 
the taxes collected to finance the Danish social insurance programmes serves 
to redistribute resources from those with high to those with low lifetime 
incomes, as we have shown in Bovenberg, Hansen and Sørensen (2008). In 
that paper, we also reviewed several studies indicating a limited degree of 
lifetime income redistribution in other OECD countries. For instance, for the 
UK, Falkingham and Harding (1996) found that only between 29 and 38 per 
cent of the taxes levied to finance social transfers represent so-called 
interpersonal redistribution, i.e. redistribution of lifetime income. 

Though a large part of an individual’s tax payments and social security 
contributions is recycled to that individual via social transfers received over 
the life course, these taxes and benefits nevertheless distort behaviour. The 
reason is that a direct actuarial link between taxes paid and benefits received 
is typically lacking. This paper proposes a tax and benefit reform eliminating 
a major part of the tax distortions and moral hazard effects caused by taxes 
and benefits that redistribute income mainly over the taxpayer’s own life 
cycle rather than between citizens with different lifetime incomes. The 
reform involves the introduction of welfare accounts. These are mandatory 
individual savings accounts financing social transfers that are returned to the 
taxpayer at some other stage in the life cycle. The welfare accounts create an 
actuarial link between contributions paid and benefits received, thereby 
preventing distortions arising from purely intrapersonal redistribution (i.e. 
redistribution over the life cycle). The fraction of social benefits representing 
interpersonal redistribution of lifetime income remains tax financed and thus 
continues to generate distortions, reflecting the inescapable efficiency cost of 
redistribution from the lifetime rich to the lifetime poor.  

Our reform proposal should allow policymakers to achieve the desired 
degree of lifetime income redistribution in a more efficient manner. It may 
be seen as a complement to the recent Mirrlees Review (Mirrlees et al., 
2011), which proposes several changes to the personal tax system to 
facilitate the smoothing of taxable income so that the progressivity of the 
income tax becomes better targeted at individuals with high lifetime incomes 



 Efficient redistribution of lifetime income through welfare accounts 3 
 
 
 

 
© 2012 The Authors 

Fiscal Studies © 2012 Institute for Fiscal Studies 

rather than at those with temporarily high annual incomes. Also, Mirrlees et 
al. (2011, ch. 5) discuss the possibilities for an integration of social transfers 
with the personal tax system to achieve a more coherent system of social 
insurance and redistribution. Our account system is an example of how such 
an integration could be achieved.  

Compared with the previous literature on mandatory individual savings 
accounts for social insurance, this paper makes two main contributions. First, 
we describe a new design for welfare accounts guaranteeing a Pareto 
improvement provided the account system generates behavioural responses 
that result in an improvement in the public budget. Second, we derive a 
formula for estimating whether a system of welfare accounts will in fact 
yield a positive net impact on the public budget, once the behavioural 
responses are accounted for. We apply our formula to data for Denmark and 
show that even with conservative assumptions regarding the relevant labour 
supply elasticities, our blueprint for welfare accounts is highly likely to 
generate a Pareto improvement.  

A large literature exists on the costs and benefits of using individual 
savings accounts to finance social security for the (retired) elderly. Much of 
this literature has debated whether pensions should be fully pre-funded or 
financed on a pay-as-you-go basis, and whether they should be based on 
defined contributions or on defined benefits. Feldstein (2005) and Barr and 
Diamond (2008) represent differing viewpoints on these matters. The present 
paper does not discuss the issue of old-age social security. Instead, we focus 
on social transfers to people of working age. Furthermore, although our 
welfare accounts could be designed as a funded system, we assume here that 
they are implemented as purely notional accounts, i.e. as bookkeeping 
devices without accumulation of funds for investment. As we shall explain, 
these accounts can be introduced without involving any redistribution across 
generations.  

The literature on the potential role of individual accounts in providing 
social insurance for the working population is relatively sparse. Fölster 
(1997 and 1999), Orszag and Snower (1997 and 2002), Feldstein and Altman 
(1998), Fölster et al. (2002), Stiglitz and Yun (2002), Brown, Orszag and 
Snower (2006) and Bovenberg, Hansen and Sørensen (2008) analyse the 
merits of various types of individual savings accounts. Some of these studies 
investigate how individual accounts for the financing of unemployment 
benefits could improve labour market incentives, compared with a tax-
financed system of unemployment insurance. Fölster (1999) estimates how 
individual accounts financing a broader set of social insurance programmes 
would affect the distribution of lifetime incomes in Sweden, assuming that 
the contributions to the accounts are set so as to leave the government budget 
balance unaffected (before behavioural responses are allowed for). All of 
these studies help to illuminate how the use of mandatory savings accounts 
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for social insurance might improve the equity–efficiency trade-off. However, 
unlike the present paper, these studies do not analyse the conditions for a 
system of welfare accounts to be Pareto improving. The articles by Sørensen 
(2003) and Bovenberg and Sørensen (2004) do contain such an analysis. 
This study extends the analysis in those papers to a more realistic setting and 
presents a detailed empirical case study of how a system of welfare accounts 
might work in practice.  

Our paper is related to the literature on optimal unemployment insurance, 
to which Hopenhayn and Nicolini (1997) made an important contribution. 
They found that when the government cannot observe individual job-search 
efforts, the optimal tax–benefit scheme to insure against unemployment 
requires that workers who find a job should pay a wage tax that increases 
with the length of their previous unemployment spell. Although they are 
designed very differently from the tax–benefit scheme advocated by 
Hopenhayn and Nicolini, our welfare accounts also have the property that 
net taxes paid over the lifetime depend on the taxpayer’s history of earnings 
and benefit receipts. However, Shimer and Werning (2008) show that if 
workers are allowed to save and freely borrow in a risk-free asset, a  
constant tax rate during employment and a constant benefit rate during 
unemployment is the optimal policy. The savings accounts included in 
Shimer’s and Werning’s optimal insurance programme are reminiscent of 
the unemployment insurance savings accounts proposed by Feldstein and 
Altman (2008) and the unemployment accounts considered in this paper. 
Still, our account system differs from the scheme proposed by Shimer and 
Werning by placing restrictions on the amounts that account holders can 
borrow from their accounts. As we shall see, such constraints are a necessary 
consequence of the lifetime income insurance built into our account system.  

Laroque (2010) recently proposed a system of notional welfare accounts 
(‘social accounts’ in his terminology) to keep track of each taxpayer’s net 
receipts from the public sector. The balance on Laroque’s social accounts 
would provide information that would enable the government to condition 
the size of an individual’s tax bill and transfer receipts on his/her earnings 
history and his/her accumulated receipts from the public sector. However, 
Laroque refrains from spelling out exactly how the tax and benefit rules 
should depend on the balance on the social account. Our specific proposal 
for a system of (notional) welfare accounts is in the spirit of Laroque and has 
the same objective, i.e. to improve the terms of the government’s trade-off 
between equity and efficiency.  

The rest of the paper proceeds as follows. Section II describes the key 
features of our proposed system of welfare accounts and explains its 
similarities to and differences from some well-known alternative blueprints 
for social insurance. Section III presents a formula that can be used to 
evaluate empirically whether the proposed welfare accounts could generate a 
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Pareto improvement. Section IV applies this formula to a specific proposal 
for a system of welfare accounts in Denmark. We estimate how this reform 
would affect the distribution of lifetime incomes, the labour market, the 
public budget and economic efficiency. Section V discusses how the 
efficiency gains from the welfare accounts could be distributed in an 
equitable manner, and the concluding Section VI points to some social 
trends that will tend to increase the gains from welfare accounts over time. 

II. A design for welfare accounts 

This section explains the principles underlying our proposed system of 
welfare accounts. To motivate our proposal, we start by documenting the 
extent to which different social transfer programmes succeed in 
redistributing lifetime incomes, using the Danish welfare state as a case 
study. This analysis will help to identify the transfer programmes that are 
most suitable for inclusion in the welfare account system.1 

1. The redistributive impact of social transfer programmes 

The degree of redistribution achieved through a transfer programme may be 
measured by the redistribution index invented by Shorrocks (1982). The 
method used to calculate the redistribution index is illustrated in Figure 1. 
Along the horizontal axis of the diagram, citizens are ordered in different 
percentile groups according to their disposable income. As we move from 
left to right along the horizontal axis, disposable income increases. The 
vertical axis measures the fraction of total transfers received by the various 
income groups from some transfer programme. The so-called concentration 
curve drawn in the diagram indicates the fraction of total benefits received 
by the poorest X per cent of the population. For example, point A on the 
concentration curve shows that the poorest 20 per cent receive 40 per cent of 
the benefits paid out under the hypothetical transfer programme considered. 
If all individuals were to receive exactly the same amount of benefit under 
some hypothetical transfer programme, the concentration curve for that 
programme would coincide with the 45-degree line, since the poorest X per 
cent would then always receive exactly X per cent of total benefits. If the 
concentration curve for a transfer programme lies above the diagonal, the 
benefits from that programme tend to be concentrated among the lower 
income groups. Such a programme will help to reduce the inequality in the 
distribution of disposable incomes, compared with a programme that simply 
pays out the same lump-sum benefit to everyone. Hence, we may use the 
area between the concentration curve and the 45-degree line as a measure of 
the redistributive power of a transfer programme. 
 

1Part of this section borrows from Bovenberg and Sørensen (2008). 
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FIGURE 1 
Concentration curve for a hypothetical transfer programme 

 
 
The redistribution indices shown in Table 1 have been calculated in this 

way.2 For each of the Danish transfer programmes considered, the 
concentration curve and the corresponding redistribution index were 
estimated using the distribution of annual disposable incomes as well as the 
distribution of lifetime disposable incomes. The estimates of lifetime 
incomes were taken from a report from the Danish Economic Council (2005, 
ch. VI). They are based on a comprehensive micro panel data set covering 
the period 1994–2002 and comprising a sample of 10 per cent of the Danish 
population over the age of 18.3 Obviously, the higher the value of the 
 

2To be quite precise, these redistribution indices are calculated as the area between the concentration 
curve and the diagonal divided by the area below the diagonal (which is ½), so the value of the indices is 
actually twice the area between the concentration curve and the diagonal. 

3The estimates were produced for the Danish Economic Council by Martin Ino Hansen working under 
the supervision of Anne Kristine Høj and Peter Birch Sørensen. A detailed description of the method used 
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redistribution index, the greater is the redistribution achieved by the relevant 
transfer programme (in the Danish context considered here, all transfers are 
financed out of general government revenues; to evaluate the relative 
degrees of redistribution achieved by the various programmes, we thus do 
not have to consider how they are financed). 

From an annual perspective, we see that social assistance benefits and 
education benefits are the most redistributive transfers. Housing benefits and 
supplementary retirement benefits (which are means tested) also exert a 
substantial redistributive impact on an annual basis. From a lifetime 
perspective, most transfer programmes yield a smaller effect on income 
distribution. The exception here is disability benefits, which are more 
redistributive in a lifetime context because (in Denmark) relatively generous 
benefits are involved; so, in terms of annual income, the disabled are not 
among the poorest income groups. However, since disability typically 
involves a permanent loss of earnings capacity, the disabled tend to end up 
with relatively low lifetime incomes. From a lifetime perspective, therefore, 
disability benefits are more redistributive. A considerable part of housing  
 

TABLE 1 
Redistribution index for Danish transfer programmes, 2002a 

Transfer programme Redistribution index Percentage share of total 
spending on social 
transfers (2004)b 

Annual 
income 

Lifetime 
income 

Social assistance 0.70 0.47 6.2 
Housing benefits 0.35 0.39 4.4 
Disability benefits 0.14 0.39 13.8 
Supplementary retirement benefits 0.37 0.19 n.a. 
Sickness benefits 0.19 0.18 8.3 
Unemployment insurance benefits 0.09 0.11 9.7 
Child benefits 0.13 0.10 8.0 
Grants to students in higher education 0.68 0.04 5.3 
Early retirement benefits 0.00 0.04 10.8 
Parental leave benefits 0.22 0.02 0.1 
Basic retirement benefit 0.22 0.00 28.1c

aThe redistribution index measures the additional degree to which a transfer programme redistributes 
income compared with an identical lump-sum transfer to all individuals. In terms of Figure 1, the 
redistribution index is calculated as the area between the concentration curve and the diagonal divided by 
the area below the diagonal. 
bThe table excludes a number of minor programmes accounting for 5.3 per cent of total spending on 
social transfers. Total spending on social transfers amounted to 18.5 per cent of GDP in 2004. 
cSum of basic and supplementary retirement benefits. 
Sources: Danish Economic Council (2005, table II.5) and Statistics Denmark. 

 
 
and an evaluation of the quality of the estimates are provided in a technical appendix available at 
http://www.econ.ku.dk/pbs/Dokumentfiler/Working%20papers/Supplementary%20Appendix%20on%20l
ifetime%20incomes.pdf. 
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benefits is granted to recipients of disability benefits. This helps to explain 
why housing benefits are slightly more redistributive in a lifetime context 
than in an annual context. Unemployment insurance benefits are also a bit 
more redistributive from a lifetime perspective, because the incidence of 
long-term unemployment tends to be concentrated on unskilled groups, 
whose lifetime incomes are relatively low.  

In general, the ranking of the various transfers according to their 
redistributive impact changes significantly if the focus shifts from an annual 
to a lifetime measure of income. Social assistance remains the most 
redistributive programme, but its redistributive effect is significantly smaller 
in a life-cycle context. Transfers such as parental leave benefits and the basic 
retirement benefit (which is a flat benefit granted to all Danish residents 
above the age of 65) have a significant impact on the distribution of annual 
incomes, but exert (almost) the same effect on the distribution of lifetime 
incomes as an identical lump-sum transfer to all individuals. The reason is 
that these benefits are granted in a phase of the life cycle when people earn 
low annual incomes, thereby helping to reduce inequality in annual incomes. 
However, the individuals who collect these benefits enjoy higher incomes in 
other phases of their life course, so these benefits do not contribute  
much towards narrowing differences in lifetime incomes. The same type of 
argument holds even more strikingly for grants to students in higher 
education. While such grants are highly redistributive in an annual context, 
they yield only small effects on the distribution of lifetime incomes.  

The fact that many important transfer programmes result in very little 
redistribution from the lifetime rich to the lifetime poor suggests that the 
financing and design of these programmes should be reconsidered. 
Moreover, the fact that many programmes generate very different 
redistributive impacts in an annual and in a lifetime context indicates the 
importance of adopting a life-cycle perspective on the tax–transfer system. 
The blueprint for reform presented below is guided by these insights. 

2. A system of welfare accounts 

The reform of the tax–transfer system to be analysed in the rest of this paper 
has the following key features: 

(1) For each citizen in the age group from, say, 18 years until the official 
retirement age, a notional individual welfare account (WA) is 
established.  

(2) Each period, a mandatory social security contribution is credited to the 
WA. The contribution is proportional to the account holder’s labour 
income (or active business income of the self-employed).  
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(3) The basic tax rate on labour income is lowered so that the sum of the 
labour income tax bill and the new social security contribution is the 
same as the labour income tax bill payable before the reform.  

(4) The account holder’s receipts of the social transfers included in the 
account system (unemployment benefits, early retirement benefits etc.) 
are debited to the WA.  

(5) The social transfers included in the WA system can only be paid out 
subject to the current eligibility rules (i.e. account holders cannot 
‘borrow’ freely from their accounts). 

(6) For married couples, contributions to the accounts are credited in equal 
amounts to the WA of each spouse, and any benefit paid to one of the 
spouses is debited by half the amount on the WA of each spouse. For 
unmarried parents, any child-related benefits are likewise debited by 
half the amount on the WA of each parent.  

(7) Each period, an interest rate equal to the average after-tax interest rate 
on government bonds is added to positive WA balances and subtracted 
from negative account balances.  

(8) When an account holder reaches the official retirement age, his/her 
account is settled. Any surplus on the WA at the date of retirement is 
either converted into an annuity that is added to the ordinary public 
pension, or paid out as a lump sum. If the account balance is negative at 
the time of retirement, it is set equal to zero and the account holder still 
receives the full public pension stipulated by current rules.4  

Several important properties of this account system are worth noting. 
First, the WA system offers the same amount of liquidity insurance as the 

present tax–transfer system. If account holders are exposed to a temporary 
income loss or a temporary increase in their spending needs, they are eligible 
for receipt of social benefits under exactly the same rules and criteria as at 
present.5  

Second, the WA system provides the same amount of lifetime income 
insurance as the current fiscal system. Throughout his/her labour market 
career, each account holder is eligible for the same social transfers as under 
the present system and, when retired, his/her public pension cannot fall 
below the level guaranteed by current rules.  

Third, no individual is forced to contribute a larger amount to the public 
sector, since the contribution to the WA is matched by a corresponding cut 
in the labour income tax bill.  

 
4Policymakers could decide that for people choosing to work beyond the official retirement age, the 

WA balance will not be settled until the actual time of retirement. 
5The current benefit rules may well be in need of simplification, as argued by Mirrlees et al. (2011) for 

the case of the UK. But, in that case, the rules should be simplified regardless of whether welfare 
accounts are introduced. 
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Fourth, because the contribution to the WA is mandatory, the account 
system protects myopic individuals who lack the foresight or the self-control 
needed to motivate them to ‘save for a rainy day’.  

Fifth, the account system ‘bails out’ unlucky individuals and/or people 
with low lifetime incomes who end up with a negative WA balance, since 
these people will continue to receive the normal public pension when they 
retire. Because of this ‘bail-out’ clause, account holders cannot be allowed to 
borrow freely (i.e. draw infinite amounts at their own discretion) from their 
accounts. As mentioned, individuals can borrow from their accounts only 
when they meet the current eligibility criteria for the social transfers 
included in the WA system.  

Sixth, for individuals who end up with an account surplus, the WAs 
establish an actuarial link between contributions made and benefits received 
from the accounts. Each pound contributed to the WA is returned to the 
account holder (with interest) either in the form of benefits received during 
working age or in the form of an addition to the public retirement benefit. In 
principle, the WAs thereby eliminate the current distortions arising from the 
part of an individual’s tax bill that serves to finance transfers to him/herself 
over his/her working career.  

Seventh, for people ending up with an account surplus, any benefit drawn 
from the WA implies an equivalent reduction in the present value of the 
payment from the account at (or during) retirement. In this way, account 
holders effectively self-insure against the income shortfalls or extra spending 
needs addressed by the various transfers included in the WA system. This 
self-insurance limits the moral hazard associated with these transfer 
programmes by providing a strong incentive for account holders to avoid 
collecting benefits unless they really need them.  

Eighth, the provision under point (6) above should ensure a reasonably 
equal distribution of WA balances between men and women.  

Ninth, since the notional WAs are merely a system of bookkeeping and 
not a funded (investment-based) system of social insurance, the WA system 
does not require taxpayers to set aside additional funds before they can draw 
benefits from the system. The transition to the WA system can therefore 
proceed smoothly without the need for any generations to finance benefits 
paid to other generations. For example, if all adults of working age become 
subject to the new WA system from day 1 of the reform, people close to 
retirement age at the time of reform would be able to accumulate only small 
WA balances; but with the passing of time, the WA balances paid out at 
retirement would gradually increase as the younger cohorts would have had 
more time to accumulate their balances.6  
 

6An alternative transition scheme would be to apply the WAs only to new young cohorts entering the 
labour market after the time of reform. Again, this would mean that no generations would be forced to 
finance benefits paid to other generations. 
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Tenth, in the WA system considered here, public retirement benefits are 
left unchanged.7 Individuals with a WA surplus will simply receive a 
supplement to their ordinary pension. If some workers who expect to end up 
with a WA surplus feel that their total retirement income will exceed their 
needs, they can choose to reduce their net savings via other channels.  

Note that because of features (3) and (8) above, the WA system described 
here cannot make anyone worse off, but will make people with a WA 
surplus better off. Hence, the system will generate a Pareto improvement 
unless it causes a deterioration of the public budget that needs to be financed 
through higher taxes or spending cuts. If households do not change their 
behaviour in response to the WA system, the public budget must necessarily 
deteriorate since people with a WA surplus receive a supplement to their 
public pension while people with a WA deficit continue to pay the same total 
of tax and social security contributions and collect the same benefits as 
today. The crucial question is whether the behavioural responses to the WA 
system in the form of additional labour supply and reduced take-up of 
benefits will be large enough to outweigh the ‘mechanical’ revenue loss that 
would occur with unchanged behaviour. Our analysis in Section IV suggests 
that this is indeed highly likely in the context of Denmark.  

Before we proceed to this analysis, it may be useful to compare our WA 
system with some alternative blueprints for social insurance. Table 2 
compares a system of mandatory individual accounts with a lifetime income 
guarantee (our ‘bail-out’ clause) and three other ways of providing insurance 
against unexpected income losses: voluntary precautionary saving, a 
‘Bismarckian’ system of social insurance and a ‘Beveridgean’ social  
 

TABLE 2 
Comparison of welfare accounts with alternatives 

Voluntary 
saving 

Bismarckian 
insurance 

Beveridgean 
redistribution 

Welfare 
accounts 

Liquidity insurance     
Lifetime redistribution     
Paternalism protecting 
myopic individuals 

    

Actuarial link between 
contributions and benefits 

   / a 

Self-insurance limiting 
moral hazard 

   / a 

a  for those who end up with a positive account balance;  for those who do not. 

 
7Factors such as demographic trends, globalisation and growing public debt burdens may call for 

reforms of the pension system, but here we leave this issue aside. Bovenberg and Sørensen (2004) explain 
how retirement benefits could be included in a system of welfare accounts in a way that improves the 
equity–efficiency trade-off without sacrificing the lifetime income insurance offered to low-income 
earners. 
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insurance system. In this terminology, a Bismarckian insurance system 
provides a clear actuarial link at the individual level between insurance 
contributions paid and the value of the insurance provided, whereas the 
Beveridgean social insurance system is redistributive, involving flat social 
benefits financed by general tax revenues. Under both the Bismarckian and 
Beveridgean systems, people are insured against the insured event and thus 
do not themselves pay for the benefits they receive.  

Under a system based on voluntary private saving, people are left to self-
insure against social events. Obviously, this limits the moral hazard problem 
discussed earlier, and it also implies a strict actuarial link between benefits 
and contributions, since people finance their ‘benefits’ out of their own 
savings. For these reasons, a system based on voluntary saving avoids the 
disincentives to work and preventive actions that are associated with a 
redistributive public social insurance system. However, a major problem 
with voluntary saving is that it does not provide liquidity insurance for those 
who have not managed to save enough on their own account and cannot 
borrow against their expected future income. Nor does reliance on voluntary 
saving address the problem that some individuals may lack the necessary 
foresight to save enough or the problem that some people may strategically 
undersave in the expectation that the government will bail them out. Finally, 
a system based on voluntary private saving obviously does not provide any 
redistribution of lifetime income from rich to poor.  

Compared with voluntary saving, mandatory individual accounts 
redistribute, offer liquidity insurance and protect individuals lacking 
foresight or self-control (the latter feature is referred to as ‘paternalism’ in 
the third row of Table 2). Just as with voluntary saving, individual accounts 
combat moral hazard and limit the disincentives to work for those who can 
look forward to a surplus on their WAs.  

The welfare accounts share with Bismarckian insurance the benefits of 
liquidity insurance and protection of myopic individuals. They differ from 
Bismarckian insurance in two important respects. First, the accounts 
redistribute between the lifetime poor and the lifetime rich by bailing out 
people who end up with a negative balance at retirement. The price of this 
redistribution is that the accounts do not provide an actuarial link for the 
lifetime poor and therefore harm incentives for this group. The second 
difference from Bismarckian insurance is that the accounts fight moral 
hazard because insurance benefits are taken out of the individual accounts. 
The other side of this coin is that, compared with Bismarckian insurance 
where people receive the full insurance benefit without having to face a cut 
in their pension, the accounts provide less insurance for people who end up 
with a positive account balance. 

Thus, there are pros and cons with regard to all the different insurance 
mechanisms, and an optimal overall system of social insurance is likely to 
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involve some mix of the different mechanisms. The optimal mix will depend 
on country-specific circumstances and on the specific type of risk against 
which protection is needed. The analysis below indicates that mandatory 
individual savings accounts are a good way of providing insurance in cases 
where the moral hazard problem associated with Beveridgean or 
Bismarckian insurance is likely to be important, and where the income risks 
insured tend to be evenly spread across the population rather than being 
concentrated among the lifetime poor. However, no claim is made that the 
WA system represents the ideal system of insurance against all types of 
social risks.  

Proponents of welfare accounts have sometimes argued that such 
accounts can improve economic efficiency by making the link between taxes 
and benefits more transparent and/or by facilitating consumption smoothing 
over time (in so far as account holders can freely borrow from their 
accounts). The WA system described above does not rely on any of these 
mechanisms. As mentioned, the system allows account holders to borrow 
from their accounts only if they fulfil existing criteria for benefit entitlement. 
Our account system may indeed help to improve transparency and heighten 
taxpayers’ awareness of the link between taxes and benefits, but we assume 
– realistically – that the link between existing (social security) taxes and 
social transfers is not fully actuarial. Even if taxpayers fully understand the 
current tax–transfer system, the (social security) taxes they pay to finance 
the transfers will therefore have some distortionary impact on labour supply.  

The economic efficiency gain from our specific design for welfare 
accounts stems from two sources. First, our WA system reduces the 
distortions from taxes levied to finance transfers that only redistribute 
resources over the taxpayer’s own life cycle. Second, the welfare accounts 
reduce the distortions and moral hazard caused by the existing benefit 
system. The next section demonstrates more precisely how these efficiency-
enhancing features of the WA system create a potential for a Pareto 
improvement. 

III. A method for estimating the effects of welfare accounts on 
public revenue and economic efficiency 

The WA system outlined in Section II.2 will generate a Pareto improvement 
if it causes a net improvement of the public budget, once the behavioural 
responses to the system are accounted for. This section presents a method for 
checking whether this condition is met. The method also offers a way of 
estimating the efficiency gains from the WA system. 
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1. A formula for the revenue effects of welfare accounts 

Our method involves developing a formula that can be used to calculate the 
mechanical and behavioural effects of the WA system on the government 
budget if all cohorts born later than some specific year would be subject to 
the new WA system, whereas all earlier cohorts would be subject to the 
current tax–transfer system. The system would thus be phased in gradually 
without any intergenerational redistribution effects. The formula derives the 
impact of the reform on net public revenue from the cohorts that fall under 
the new system. 

The formula rests on the simplifying assumption that the after-tax interest 
rate paid on account balances roughly equals the rate of income growth, so 
that the growth-adjusted interest rate is zero. In Denmark (to which we shall 
subsequently apply our formula), the average after-tax interest rate on long-
term government bonds has in fact been quite close to the trend growth rate 
of GDP in recent decades.8 

When the after-tax real interest rate equals the economy’s real growth 
rate, we may measure all magnitudes in current income levels and add up net 
public revenues in different time periods to arrive at net revenue measured in 
growth-adjusted present-value terms. Since the account system described in 
Section II.2 means that people who end up with a deficit on their WA pay 
the same taxes and receive the same transfers as under the current system, 
we may focus on those individuals who manage to accumulate a surplus on 
their WA at the date of retirement. With a zero growth-adjusted real interest 
rate, and with the total time available up until the official retirement age 
normalised at unity, the balance (A) on the WA at that date will be 

(1) (1 ) 0 , 1e e m m e mA seWh B e B mα α α α= − − − , ≤ ≤ , 

where s is the rate of mandatory contribution to the WA, W is the wage rate 
of the representative wage earner with a WA surplus, and e and h are his 
average labour force participation rate and working hours, respectively (so 
that eWh is his total lifetime labour income); Be is his average after-tax 
public transfer received in periods of non-employment and αe is the fraction 

 
8If the net interest rate were larger (smaller) than the growth rate, the various terms in the formula 

presented as (9) below would be scaled up or down by an additional factor, depending on when the 
various revenue effects identified in the formula occur. This additional factor is the same for all terms in 
the formula if the average duration between contributions to the accounts and the time of retirement 
coincides with the corresponding average duration for withdrawals. This condition is probably not a bad 
approximation for social insurance benefits collected during the working life. If this condition holds, all 
terms in the formula would be scaled up (if the net interest rate exceeds the growth rate) or down (if the 
after-tax interest rate is lower than the growth rate) by the same factor. Hence, the overall revenue effect 
would have the same sign as with a zero growth-adjusted interest rate. The absolute size of the effect, 
however, would be larger or smaller by a percentage equal to the growth-adjusted interest rate times the 
average duration. 
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of out-of-work benefits during working age that is debited to the WA for this 
person. The variable Bm is an after-tax public benefit that is not directly tied 
to non-employment but to another variable m. In the empirical case study in 
the next section, m represents the number of children in the household and 
time spent on higher education, so that Bm represents (universal) child 
benefits and benefits to students in higher education. The parameter αm is the 
fraction of these benefits that is debited to the WAs (again, for those with 
positive balances), and we will allow for the possibility that the variable m 
(for example, education) may affect employment. 

To illustrate how the WA system affects economic incentives, let us 
consider its impact on the budget constraints for people with an account 
surplus. During his working career (period 1), the representative worker 
faces the budget constraint 

(2) ( ) ( )1 1 1 e mC e Wh s T e B mB S= ⎡ − − ⎤ + − + −⎣ ⎦ , 

where C1 is consumption during working life, T is the average labour income 
tax bill of an employed person and S is financial saving, excluding saving 
via the welfare account. After retiring from the labour market (in period 2), 
the representative individual with a WA surplus is subject to the budget 
constraint 

(3) 2C S y A= + + , 

where C2 is consumption during retirement and y is the ordinary after-tax 
retirement benefit granted to people above the official retirement age (note 
that we do not include any interest income on the right-hand side of (3), 
since the growth-adjusted real after-tax interest rate is assumed to be zero). 
Adding (2) and (3) and inserting (1), we obtain the lifetime budget constraint 
for the average person with a WA surplus: 

(4) ( ) ( )( ) ( )1 2 1 1 1e e m mC C e Wh T e B m B yα α+ = − + − − + − + . 

The WA contribution rate s has dropped out of (4), since contributions to the 
WA are effectively remitted to the consumer when the account balance is 
paid out. Hence, the mandatory WA contribution does not distort the labour 
supply of people with a WA surplus.9 Equation (4) shows that, for a 
consumer with a surplus on the WA, the account system reduces the 
 

9This assumes that the mandated savings level in the WA system is smaller than what individuals 
would like to save overall, or that people with a WA surplus are not liquidity-constrained so that they can 
undo any difference between mandated savings and desired savings through borrowing. In that case, the 
WA system does not lead to ‘forced retirement savings’ and hence will not have any negative impact on 
labour supply by inducing people to retire earlier. Nor will the mandatory contribution serve as a tax on 
additional hours worked. 
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effective out-of-work benefit Be by the fraction αe over a lifetime horizon. 
Similarly, the benefit Bm is reduced by the fraction αm. Thus, individuals with 
a WA surplus self-finance a part of their benefits and this will induce them 
to reduce their reliance on the benefit system.  

Consider now the effects of the WA system on the public budget. The 
growth-adjusted present value of the net public revenue (R) collected from 
the representative person with a WA surplus is 

(5) 
( )

( )( ) ( )
1

1 1 1 .
e m

e e m m

R eT seWh e B B m y A

eT e B B m yα α
= + − − − − −

= − − − − − −
 

All variables in (5) are measured after indirect taxes, so the revenue effects 
of indirect consumption taxes are implicitly included (see the specification 
of effective tax rates in Section IV.2). Since real-world tax systems are 
piecewise linear, we assume a linear system of labour income taxation where 
the tax bill of a person participating in the labour market is 

(6) T Wh Iτ= − . 

Here, τ is the marginal tax rate on labour income, including social security 
taxes as well as indirect taxes, and I is ‘virtual’ income, i.e. a parameter that 
may be calibrated to obtain a realistic value of the total average effective tax 
rate on labour income. The introduction of WAs means that part of the 
labour income tax is replaced by a mandatory WA contribution and that part 
of the transfers received is debited to the WA. In formal terms, such a reform 
thus implies a cut in τ combined with a rise in the variables s, αe and αm from 
zero to some positive numbers that depend on the fraction of total social 
transfers included in the WA system. Following the proposal presented in 
Section IV, suppose that the rate of social security contribution, s, is set so as 
to ensure that the aggregate contributions to the WAs are equal to the 
aggregate after-tax payments of transfers from the accounts, given the labour 
income tax base and the expenditure on transfers prevailing before the 
reform. Using asterisks to indicate averages across the entire working 
population (including those who end up with negative WA balances), we 
then have 

(7) ( )1e e m mse W h B e B mα α∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗= − + . 

Suppose further that the labour income tax is cut by an amount equal to the 
new social security contribution. Since s, αe and αm are initially zero, it 
follows that ds = –dτ = s, dαe = αe and dαm = αm. Inserting this into (7), we 
can derive the cut in the labour income tax rate: 
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(8) 1 e m
e e m m e m

B Be md c c c c
e e W h W h

τ α α
∗ ∗∗ ∗

∗ ∗ ∗ ∗ ∗ ∗
∗ ∗ ∗ ∗ ∗ ∗

⎛ ⎞ ⎛ ⎞−− = + , ≡ , =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

. 

We can now calculate the net revenue effect of introducing a system of 
WAs, starting from an initial situation without such a system. Using (5), (6) 
and (8) plus the initial condition A = s = αe = αm = 0, we show in Appendix 
A10 that the revenue effect of introducing WAs amounts to 

(9) 

mechanical budget effect

1 1
e e e e m m m m

dR e e m mc c c c
eWh e e e e

α α α α
∗ ∗

∗ ∗ ∗ ∗
∗ ∗

⎛ ⎞ ⎛ ⎞− −⎛ ⎞ ⎛ ⎞= − + −⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠

64444444444744444444448

 

 
 

behavioural bud

hours-of-work effect participation effect cut in labour income tax rate

1
1 1

h e e
e e m mh e

h e e

t c e mc c
t c e e

φ τ φε η α αφ φ
φ τ φ

∗ ∗
∗ ∗ ∗ ∗

∗ ∗

⎡ ⎤
⎢ ⎥ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ −⎢ ⎥+ + +⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟− − −⎢ ⎥ ⎝ ⎠ ⎝ ⎠⎝ ⎠ ⎝ ⎠ ⎣ ⎦
⎢ ⎥⎣ ⎦
1442443 144424443 1444442444443

get effect from lower tax rate64444444444444744444444444448

 

 

( )

behavioural budget effect from lower effective benefits

co-insuranceco-insurance participation effect moral hazard effect

1
e

e e e m m m
e e

c mt c c
t c e

φ ηα ϕχα χα
φ

⎡ ⎤⎛ ⎞ ⎛ ⎞+ + + +⎢ ⎥⎜ ⎟ ⎜ ⎟− − ⎝ ⎠⎢ ⎥⎝ ⎠⎣ ⎦

644444444447444 8

1424314444444244444443

4444444

, 

where ce ≡ Be/Wh and cm ≡ Bm/Wh are, respectively, replacement rates and 
normalised benefit rates in the transfer programmes included in the WA 
system for those who end up with a WA surplus, t ≡ T/Wh denotes the 
average labour income tax rate, ε is an hours-of-work elasticity indicating 
how hours worked respond to a change in the marginal after-tax wage rate, η 
is a participation elasticity reflecting how labour force participation reacts to 
a change in the difference between net income from employment and net 
income from non-employment, de dm

e mϕ ≡ −  is the (negative) elasticity of 
employment with respect to our variable m (for example, the elasticity of 
employment with respect to education) and ( )

( )
1
1

m m

m m

dBdm
m B

α
αχ −

−≡  is a ‘benefit 

dependency elasticity’ reflecting how the eligibility criterion m (for example, 
time spent on education) responds to a change in the net benefit rate  
Bm(1–αm). The parameters hφ  and eφ  measure the extent to which the 
(marginal) labour income tax, τ, is a ‘genuine’ tax rather than an insurance 
 

10Available online at http://www.ifs.org.uk/docs/fsmar12_bovenbergetal_appendices.pdf. 



18 Fiscal Studies  
 
 
 

 
© 2012 The Authors 
Fiscal Studies © 2012 Institute for Fiscal Studies 

premium that entitles the taxpayer to additional social insurance benefits. 
Under a pure Bismarckian social insurance system with an actuarially fair 
link between social security taxes paid and benefits received, we would have 

hφ  = eφ  = 0. At the opposite end of the spectrum, under a pure Beveridgean 
social insurance system with no link between taxes and benefits at the 
individual taxpayer level, we would have hφ  = eφ  = 1. The parameters hφ  
and eφ  in (9) are defined as ( )hh d dφ τ τφ ≡  and ( ) ,ee d dφ τ τφ ≡  thus 
measuring the degree to which the marginal effective tax rates hφ τ  and eφ τ  
vary with the statutory marginal labour income tax rate τ. These parameters 
may depend on the programmes that are included in the welfare accounts.  

2. Interpreting the formula 
The ‘mechanical’ budget effect indicated in (9) is the sum total of the 
positive WA balances that the government would have to transfer to the 
account holders if they did not change their behaviour. Since these resources 
were previously part of general government revenue, they measure the 
deterioration of the public budget in the hypothetical situation where no 
taxpayer responds to the change in incentives brought about by the WA 
system. In the absence of behavioural changes, the welfare accounts would 
thus not be Pareto improving in an ex-post sense, since individuals without 
positive account balances would lose (as the government would have to raise 
taxes to make up for its revenue loss). Formula (9) reveals that the static 
revenue loss is larger, the more heterogeneous is the population. In 
particular, the larger is the employment rate and the smaller are the average 
replacement rate and the call on non-employment benefits (m) for 
individuals with positive WA balances relative to the population as a whole, 
the larger will be the positive WA balance accruing to an average person 
within the group with positive balances, and so the larger will be the revenue 
loss that occurs in the absence of behavioural responses. Intuitively, with a 
more heterogeneous population, a conventional tax–transfer system tends to 
imply more interpersonal redistribution from the lifetime rich to the lifetime 
poor, so the larger is the static budgetary cost of reducing net revenue 
collection from those individuals who are net taxpayers over the life cycle 
under the current system. One can also interpret the static revenue loss as the 
distributional loss from the introduction of welfare accounts. This 
distributional loss is translated into a revenue loss, as the government 
compensates those who end up losing from the accounts.  

However, the introduction of WAs and the associated cut in the labour 
income tax will affect labour force participation, hours worked and the take-
up of social benefits, and these behavioural responses will generate the 
‘behavioural’ budgetary effects indicated in (9). The second line in (9) 
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reflects the impact of a closer actuarial link between contributions and 
benefits. This produces lower effective marginal and average tax rates, 
resulting in more hours worked and more labour force participation. The ‘co-
insurance participation effect’ in the third line in (9) reflects that, via the WA 
system, consumers partly self-finance the social benefits they receive during 
periods of non-employment. This also induces them to reduce their periods 
of non-employment, thereby strengthening the public finances. How much 
this participation effect improves the budget depends on the initial overall 
tax and benefit wedge on employment, e et cφ +  (the ‘participation tax rate’), 
and the sensitivity of inactivity with respect to a higher value of αe, as 
indicated by the participation elasticity, η, in formula (9).11  

The (partial) self-financing of benefits via the WAs may also reduce the 
extent to which citizens take up certain benefits that are not directly related 
to non-employment. This is captured by the ‘co-insurance moral hazard 
effect’ in the third line of equation (9). When the benefit is not employment-
related (for example, child benefits), the co-insurance effect does not directly 
affect employment. However, co-insurance may combat moral hazard in 
other domains. In the case of child benefits, for example, fertility may 
decline if parents have to pay the child benefits out of their own accounts. 
The resulting net revenue effect depends on the product of a behavioural 
elasticity, χ, and a ‘benefit wedge’, ( ) ,m

me c  indicating the extent to which 
one fewer child saves the government money at the margin. Similarly, if 
people have to pay their education benefits out of their own accounts, they 
may take less education. The direct budgetary implications of less education 
are also captured by the term ( )m

m me c χα  in formula (9).  
In addition, education benefits may generate an indirect budgetary effect 

since people may move earlier to employment when they spend less time on 
education and/or since they may retire earlier when lower education reduces 
their earnings potential. In these cases, we would have 0.de dm

e mϕ ≡ − ≠  To 
the extent that child benefits affect fertility, they may also have an indirect 
effect on employment as parents temporarily withdraw from the labour 
market to rear their children (implying φ > 0). The net revenue implications 

 
11We have included only labour supply effects of lower effective replacement rates in our elasticity η. 

However, a lower effective replacement rate on account of a higher value for αe is also likely to reduce 
wage pressure, thereby boosting labour demand and thus reducing the natural rate of unemployment and 
benefit dependency. The lower effective tax rates produced by a closer actuarial link between 
contributions and benefits may also reduce unemployment and thus stimulate employment through this 
channel. To illustrate, Daveri and Tabellini (2000) find that the rise of 10 percentage points in the rate of 
effective labour tax in continental Europe in the 1970s and 1980s can explain about 3 percentage points of 
the increase in European unemployment during this period. Nickell and Layard (1999) estimate an 
unemployment effect of about 2 percentage points of such a tax increase. 
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of these cross-effects on participation are picked up by the term 
( )m e et cϕχα φ +  included in the ‘co-insurance participation effect’ in (9).  

The decomposition of the budgetary impact in formula (9) into a 
mechanical and a behavioural revenue effect allows a quantification of 
(some of) the efficiency gains from the introduction of WAs. The 
behavioural revenue effect generated by the labour supply response to the 
reform is roughly equal to the increase in labour supply times the tax and 
benefit wedge between the marginal productivity of labour and the marginal 
disutility of work. To a first-order approximation, this behavioural revenue 
gain reflects the efficiency gain from the increase in labour supply. It is 
given by the sum of the terms involving the labour supply elasticities ε, η 
and φ in formula (9). The further revenue gain from reduced moral hazard – 
represented by the term ( )m

m me c χα  in (9) – also implies a welfare gain, since 
the higher revenue allows the government to make (some) citizens better off.  

However, in the presence of non-fiscal external effects, the overall 
welfare effect is comprised of more terms than the dynamic revenue effects 
alone. To illustrate, if (higher) education produces a positive non-fiscal 
externality amounting to ψ per student, where ψ is measured as a fraction of 
the pre-tax labour income of the representative worker with a WA surplus, 
the fiscal external effects of a fall in the volume of education should be 
amended by the non-fiscal external effect, ( ) ,m

me ψχα−  to capture the overall 
welfare effect. If education benefits are Pigouvian so that the benefit rate is 
set equal to the non-fiscal and fiscal external effect of education, we would 
have ( ) ( ) ( ).m m

m e ee ec t cψ ϕ φ= − +  In that case, the terms involving the 
benefit dependency elasticity, χ, in (9) would drop out from the expression 
for the welfare effect of including education benefits in the WA system. 
Similarly, if fertility produces positive non-fiscal external effects and child 
benefits are Pigouvian, the terms including the elasticity χ should be 
neglected in the evaluation of the welfare effect of including child benefits in 
the WA reform. In the analysis below, we assume that the benefits captured 
by our variable cm in (9) are indeed at their Pigouvian levels. This enables us 
to ignore the terms that include the elasticities χ and φ about which little is 
known. The assumption that the non-fiscal externalities have been 
internalised also guarantees that the net effect of the WA reform on the 
public budget – calculated by setting χ = φ = 0 – does in fact fully capture 
the net welfare effect of the reform.  
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IV. How would welfare accounts work in practice? An empirical 
case study 

To illustrate how formula (9) may be used to evaluate the likelihood that a 
switch to individual accounts will generate a Pareto improvement, we now 
consider a specific WA reform proposal for Denmark. There are four reasons 
why the introduction of WAs is likely to improve the equity–efficiency 
trade-off in a country such as Denmark. First, the Danish system of social 
insurance is of the Beveridgean type, with almost no link between taxes paid 
and benefits received. The bulk of social insurance benefits is financed out 
of general tax revenues, and most benefits are paid out at flat rates unrelated 
to previous wages. Hence, the existing labour income taxes financing 
intrapersonal redistribution over the life cycle incorporate a large 
distortionary element (in terms of formula (9), the parameters hφ  and eφ  are 
close to unity). Second, by international standards, the effective tax and 
benefit rates tend to be high in Denmark, so the efficiency gains from cuts in 
these effective rates are potentially large. Third, as documented in 
Bovenberg, Hansen and Sørensen (2008), the current Danish welfare state 
arrangements involve a very large element of intrapersonal redistribution 
over the individual taxpayer’s life cycle. Finally, compared with other 
countries, heterogeneity in gross (i.e. before-tax) lifetime incomes is only 
limited in Denmark. As noted in the previous section, with a limited degree 
of heterogeneity, the mechanical revenue loss from introducing WAs with a 
lifetime income guarantee will be relatively small.  

In the following, we describe the WA reform proposal and its mechanical 
impact on the distribution of lifetime incomes. We then proceed to estimate 
its revenue and efficiency effects by means of formula (9).  

1. Illustration: a WA reform proposal for Denmark 
The proposal we consider was originally presented in a report from the 
Danish Economic Council (2005, ch. VI).12 According to the proposal, the 
individual welfare accounts would respect principles (1) through (8) 
explained in Section II.2. As noted, these principles guarantee a Pareto 
improvement as long as the WA reform improves the public budget. When 
selecting the transfer programmes to be included in the WA system, the 
Danish Economic Council (DEC) focused on those programmes involving 
the lowest degree of interpersonal redistribution in order to minimise the 
potential negative impacts on the lifetime income distribution. Specifically, 

 
12Established by the Danish parliament in 1962, the Economic Council is an independent think tank 

advising the Danish government and parliament on issues of economic policy. The WA proposal 
considered here was developed while Peter Birch Sørensen was chairing the council and Martin Ino 
Hansen was working for the council secretariat. 
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the DEC proposed that the following transfers should be debited to the 
recipient’s individual WA:  

• early retirement benefits; 
• grants to students in higher education; 
• short-term unemployment benefits (for unemployment spells of up to 

three months); 
• short-term sickness benefits (up to a limited number of sickness days); 
• child benefits (universal child benefits paid to all parents); 
• parental leave benefits. 

As we saw in Table 1, all of these Danish transfer programmes imply a 
relatively low amount of redistribution of lifetime incomes. In terms of our 
formula (9), the magnitudes ( ) ( )1 1e e

e e e ee e
c cα α∗

∗
∗ ∗− −−  and ( ) ( )m m

m m m me e
c cα α∗

∗
∗ ∗−  

for these programmes therefore tend to be relatively small, so including only 
these programmes in the WA system helps to minimise the mechanical 
revenue loss. According to the data underlying Table 1, the degree of 
lifetime income redistribution achieved by benefits paid to workers suffering 
long unemployment spells (exceeding three months) is more than  
twice as large as the interpersonal redistribution generated by short-term 
unemployment benefits (for spells of up to three months). For this reason, 
the DEC proposed that if a person has been unemployed for more than three 
months, only the benefits collected during the first three months should be 
debited to his/her WA. Similarly, benefits paid during long sickness spells 
tend to be more redistributive than benefits paid during short spells. 
Moreover, short sickness spells tend to involve a greater moral hazard 
problem of verifiability. The DEC therefore proposed that only benefits paid 
during a limited number of sickness days from the start of the sickness spell 
should be included in the WA system. However, data limitations compelled 
us to include all sickness benefits in the calculations presented below.  

The DEC proposed that the mandatory contributions to the WAs should 
be proportional to the base for the Danish payroll tax (which is also levied 
on an imputed labour income for the self-employed) and that the existing 
proportional payroll tax should be reduced by a corresponding amount. This 
is in line with our previous assumption that dτ = –ds. It was also proposed 
that the contribution rate, s, should be set so that the aggregate contributions 
to the WAs would equal the aggregate benefits collected under the 
programmes included in the system, assuming unchanged behaviour. This 
corresponds to our assumption in equation (7), which was used to derive our 
formula (9) for the budgetary effects.  

 



 
 

 
   

 
©

 2
01

2 
Th

e 
A

ut
ho

rs
 

Fi
sc

al
 S

tu
di

es
 ©

 2
01

2 
In

st
itu

te
 fo

r F
is

ca
l S

tu
di

es
 

 

TA
B

LE
 3

 
Av

er
ag

e 
pa

ym
en

ts
 to

 a
nd

 fr
om

 th
e 

w
el

fa
re

 a
cc

ou
nt

s a
nd

 a
cc

ou
nt

 b
al

an
ce

s a
t t

he
 ti

m
e 

of
 re

tir
em

en
t a

cr
os

s l
ife

tim
e 

in
co

m
e 

de
ci

le
sa  

D
1 

D
2 

D
3 

D
4 

D
5 

D
6 

D
7 

D
8 

D
9 

D
10

 
Av

er
ag

e
Li

fe
tim

e 
in

co
m

e 
(in

de
x)

 
62

 
79

 
86

 
92

 
97

 
10

2 
10

7 
11

3 
12

1 
14

1 
10

0 
A

cc
um

ul
at

ed
 p

ay
m

en
t i

nt
o 

ac
co

un
t 

as
 a

 p
er

ce
nt

ag
e 

of
 a

cc
um

ul
at

ed
 w

ith
dr

aw
al

 fr
om

 a
cc

ou
nt

 
34

 
56

 
72

 
84

 
97

 
10

9 
12

3 
14

1 
16

1 
21

0 
10

0 

A
fte

r-
ta

x 
ac

co
un

t b
al

an
ce

 a
t r

et
ire

m
en

tb  
as

 a
 p

er
ce

nt
ag

e 
of

 li
fe

tim
e 

di
sp

os
ab

le
 in

co
m

ec  
0.

1 
0.

4 
0.

7 
0.

9 
1.

2 
1.

4 
1.

8 
2.

2 
2.

5 
3.

3 
1.

6 

Pe
rc

en
ta

ge
 o

f a
du

lt 
po

pu
la

tio
n 

w
ith

 p
os

iti
ve

 a
cc

ou
nt

 b
al

an
ce

 
7.

2 
17

.1
 

27
.7

 
36

.3
 

43
.0

 
51

.2
 

57
.2

 
65

.8
 

71
.0

 
79

.7
 

45
.6

 
a Li

fe
tim

e 
in

co
m

e 
is

 m
ea

su
re

d 
as

 th
e 

ac
cu

m
ul

at
ed

 a
du

lt-
eq

ui
va

le
nt

 d
is

po
sa

bl
e 

in
co

m
e 

ea
rn

ed
 f

ro
m

 a
ge

 1
8 

to
 a

ge
 6

5.
 T

he
 e

st
im

at
es

 o
f 

lif
et

im
e 

in
co

m
e 

ar
e 

ba
se

d 
on

 a
 m

ic
ro

 p
an

el
 d

at
a 

se
t 

co
ve

rin
g 

th
e 

pe
rio

d 
19

94
–2

00
2 

an
d 

co
m

pr
is

in
g 

a 
re

pr
es

en
ta

tiv
e 

sa
m

pl
e 

of
 1

0 
pe

r c
en

t o
f t

he
 D

an
is

h 
po

pu
la

tio
n.

 A
nn

ua
l i

nc
om

es
 a

re
 c

um
ul

at
ed

 a
ss

um
in

g 
a 

ze
ro

 g
ro

w
th

-a
dj

us
te

d 
re

al
 in

te
re

st
 

ra
te

. 
Th

e 
es

tim
at

es
 i

n 
th

e 
la

st
 t

hr
ee

 r
ow

s 
as

su
m

e 
th

at
 t

he
 i

nt
ro

du
ct

io
n 

of
 w

el
fa

re
 a

cc
ou

nt
s 

do
es

 n
ot

 a
ff

ec
t 

be
ha

vi
ou

r. 
Th

e 
no

ta
tio

n 
‘D

1’
 r

ef
er

s 
to

 t
he

 f
irs

t 
de

ci
le

 i
n 

th
e 

lif
et

im
e 

in
co

m
e 

di
st

rib
ut

io
n,

 e
tc

. 
b A

ve
ra

ge
 a

cc
ou

nt
 b

al
an

ce
 a

cr
os

s t
he

 e
nt

ire
 sa

m
pl

e 
po

pu
la

tio
n 

in
 th

e 
re

le
va

nt
 d

ec
ile

, w
he

re
 n

eg
at

iv
e 

ac
co

un
t b

al
an

ce
s h

av
e 

be
en

 se
t t

o 
ze

ro
. 

c A
ve

ra
ge

 li
fe

tim
e 

in
co

m
e 

ac
ro

ss
 th

e 
en

tir
e 

sa
m

pl
e 

po
pu

la
tio

n 
in

 th
e 

re
le

va
nt

 d
ec

ile
. 

So
ur

ce
: D

an
is

h 
Ec

on
om

ic
 C

ou
nc

il,
 2

00
5,

 ta
bl

e 
V

I.3
. 

 



24 Fiscal Studies  
 
 
 

 
© 2012 The Authors 
Fiscal Studies © 2012 Institute for Fiscal Studies 

Table 3 shows the DEC’s estimate of the impact of the proposed WA 
system on the distribution of lifetime incomes, assuming a zero growth-
adjusted real after-tax interest rate. Importantly, the table abstracts from any 
behavioural effects of the WA system. The numbers thus reflect only the 
mechanical budgetary effect. Although the very purpose of the WA system 
is to influence behaviour, the distribution of positive WA balances in Table 3 
should provide a good proxy for the effect of the reform on the distribution 
of individual welfare. The reason is that, by the Envelope Theorem, 
behavioural changes caused by the WA system yield no first-order effects on 
individual welfare if individuals have optimised their behaviour in the initial 
equilibrium and are not rationed on the labour market.13  

The second row of Table 3 shows the accumulated contributions to the 
WA relative to the accumulated withdrawals from the account for each of 
the deciles in the lifetime income distribution. Not surprisingly, this ratio 
rises systematically with lifetime income. Moreover, the ratio of the average 
positive WA balance to lifetime income is also rising with the income level, 
as shown in the third row of Table 3. Furthermore, whereas only 7.2 per cent 
of individuals in the lowest decile end up with a positive WA balance at the 
time of retirement (assuming unchanged behaviour), almost 80 per cent of 
people in the top decile will accumulate a positive balance, as indicated in 
the last row of the table.  

This distributional pattern reflects the fact that the contributions to the 
WA are proportional to labour income whereas most of the benefits included 
in the WA system are paid out at flat rates. Moreover, people who are less 
active in the labour market and more dependent on the transfer system tend 
to end up in the lower lifetime income brackets. There is thus no doubt  
that the DEC proposal for a WA system will make the lifetime income 
distribution more unequal. The distributional impact will be limited, 
however. Specifically, while the Gini coefficient for the distribution of 
disposable lifetime income is 0.127 under the current Danish tax–transfer 
system, it would rise only to 0.133 if the proposed WA system were 
introduced (Danish Economic Council, 2005, ch. VI). The Gini coefficient 
for the distribution of lifetime market income is currently 0.253. While the 
redistribution of lifetime income implied by the current tax–transfer system 
amounts to (0.253–0.127)/0.253 = 49.8 per cent, the redistribution under the 
DEC proposal would thus still amount to a substantial (0.253–0.133)/0.253 = 
47.4 per cent.14 Moreover, and most importantly, it is possible to redistribute 

 
13The WAs do not have first-order implications for the welfare impact of capital market imperfections 

such as liquidity constraints. The reason is that the WAs allow individuals to enjoy the same insurance 
benefits as under the current system – even if their account balance is negative. In this respect, the 
accounts provide the same liquidity insurance as current public benefits. 

14These mechanical calculations are based on the heroic assumption that factor incomes are unaffected 
by the tax–transfer system. 



 Efficient redistribution of lifetime income through welfare accounts 25 
 
 
 

 
© 2012 The Authors 

Fiscal Studies © 2012 Institute for Fiscal Studies 

the efficiency gains from the WA reform so as to neutralise the tendency 
towards higher inequality, as we shall explain in Section V.  

2. Effects on the public budget and on economic efficiency 
We now employ formula (9) to estimate the revenue and welfare effects of 
the DEC proposal. The formula requires a distinction between those benefits 
in the WA system that are directly related to the recipient’s employment 
status and those that are not. In the latter category, we include (universal) 
child benefits and benefits to students in higher education, whereas 
unemployment benefits, sickness benefits, early retirement benefits and 
parental leave benefits are clearly paid out only during periods of non-
employment.  

The data on disposable lifetime incomes underlying Table 3 include 
estimates of the various transfers received by individuals over their working 
lives. From these estimates, we have calculated the magnitudes ( )1 ,e

e e ecα −  

( )1 e
e e e
cα ∗

∗
∗ ∗ − ,  ( )m

m m ecα  and ( )m
m m e
cα ∗

∗
∗ ∗  appearing in our formula (9) – that is, 

the average amount of after-tax benefits withdrawn from the WA relative to 
average pre-tax income for individuals with a WA surplus and for the 
population as a whole, for benefits that are related to employment and those 
that are not, respectively. As explained above, the difference between these 
magnitudes determines the size of the mechanical revenue loss from a WA 
system, before accounting for the budgetary impact of behavioural changes. 
The first column in Table 4 shows our estimates of ( )1 e

e e e
cα ∗

∗
∗ ∗ −  and 

( ) ,m
m m e
cα ∗

∗
∗ ∗  while the second column presents our estimates of ( )1 e

e e ecα −  and 

( ).m
m m ecα  The differences in these magnitudes between people with a WA 

surplus and the population as a whole depend in part on the size of the 
transfer programme and partly on the skewness of the distribution of the 
benefits from the programme. The differences between the numbers in the 
first and second columns of Table 4 – i.e. the mechanical revenue effects – 
depend also on the specific transfers included in the WA system, because 
these will determine the separation between people with and without a WA 
surplus. Furthermore, recall from equation (9) that the magnitudes 

( )1 e
e e e
cα ∗

∗
∗ ∗ −  and ( )m

m m e
cα ∗

∗
∗ ∗  in the first column of Table 4 indicate the 

proportional cut in the effective (direct and indirect) labour income tax rate 
made possible by including the relevant transfer programme in the WA 
system.  

To estimate the co-insurance participation effects captured by the bottom 
line of formula (9), we also need estimates for αe and αm, i.e. the fraction of 
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total transfers to people of working age accounted for by the various transfer 
programmes included in the WA system. For each particular transfer 
programme i included in the account system, we have αi = 1. However, the 
parameter αe in our formula (9) measures the fraction of total transfers to 
non-employed people of working age (who end up with a WA surplus) that 
is included in the WA system. To estimate how much, say, the inclusion of 
early retirement benefits contributes to αe, we may therefore divide the 
number in the first row and second column of Table 4 by the figure in the 
seventh row and second column, obtaining a contribution to αe equal to 
1.16/2.83 = 0.411. In other words, early retirement benefits amount to about 
41 per cent of the total transfers to those individuals of working age who end  
 

TABLE 4 
Mechanical revenue loss from the proposed system of welfare accounts for Denmark 

Type of transfer After-tax lifetime benefits 
as a percentage of pre-tax 

lifetime labour income 

Contribution to 
mechanical revenue 

loss (= a – b)a 

Contribution 
to αe and αm

b 

(a) 
All 

individuals 

(b) 
Individuals 
with WA 
surplus 

  

1. Early retirement benefits 1.62 1.16 0.46 0.411 
2. Parental leave benefits 0.08 0.05 0.03 0.018 
3. Sickness benefitsc 0.45 0.17 0.28 0.061 
4. Short-term 

unemployment benefitsd 
1.18 0.52 0.66 0.183 

5. Long-term 
unemployment benefitsd 

0.46 0.16 (not included in WA) 

6. Disability benefits 1.42 0.77 (not included in WA) 
7. Total out-of-work 

benefits (1+2+3+4+5+6) 
5.21 2.83 Revenue loss: 1.43 0.672 

    

8. Grants to students in 
higher education 

0.49 0.30 0.19 0.355 

9. Child benefits 0.71 0.48 0.23 0.572 
10. Housing benefits 0.14 0.06 (not included in WA) 
11. Total of 8+9+10 1.34 0.84 Revenue loss: 0.42 0.928 

    

12. Total benefits (7+11) 6.55 3.67 Total revenue loss: 
1.85e 

 

aRevenue loss as a percentage of total labour income tax base for individuals with a surplus on their 
welfare accounts. 
bThe contribution to αe measures the transfers from the programme as a fraction of total out-of-work 
benefits. The contribution to αm measures the transfers from the programme as a fraction of total benefits 
unrelated to employment status. 
cAll sickness benefits, including long-term benefits. 
dUnemployment insurance benefits plus social assistance related to unemployment. 
eSum of the figures in rows 7 and 11. 
Source: Authors’ calculations. 
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up with a surplus on their WA, as indicated by the figure in the first row and 
last column of Table 4. The contributions to αe of the other transfer 
programmes for non-employed individuals are found in a similar way. By 
summing the contributions from the four programmes included in the WA 
system, we obtain αe = 0.672, implying that for people with a WA surplus, 
roughly two-thirds of the out-of-work benefits they receive during their 
careers is drawn from their welfare accounts. In the same way, we find that 
αm = 0.928, i.e. almost 93 per cent of the benefits that are not related to 
employment status is drawn from the WAs of those with an account surplus, 
as shown in the eleventh row and last column of Table 4.  

When applying formula (9), it must be recalled that the effective tax rates 
on labour income include indirect taxes; therefore, prior to the adjustment 
for a possible link between taxes and benefits, the effective marginal and 
average tax rates on labour income are given as 

(10) 
1 1

d c d c

c c

t t tt
t t

ττ + += , =
+ +

, 

where τd and td denote the marginal and average direct tax rates, respectively, 
and tc stands for the overall effective indirect tax rate on consumption. In 
Denmark, realistic values of these tax parameters for an average worker 
would be15 

 0 54 0 42 0 26 0 635 0 540d d ct t tτ τ= . , = . , = . ⇒ = . , = . . 

Application of formula (9) also requires an estimate of our parameters eφ  
and hφ  quantifying the degree to which increases in employment and hours 
worked generate additional benefit rights. Suppose the benefit rate 
obtainable in some transfer programme depends on previous earnings. In that 
case, a unit increase in earnings today will increase the future net benefit rate 
by the replacement rate ce. Suppose further that, on average, the wage earner 
expects to be eligible for the benefit during some fraction u of his remaining 
labour market career. With a zero growth-adjusted discount rate, this 
person’s effective tax rate on labour income should then be reduced by the 
amount uce because additional earnings generate additional future benefits. 
However, for some people eligible for the benefit, the benefit rate may be 
unrelated to previous earnings – for example, because benefits are capped. 
Hence, we estimate our parameters hφ  and eφ  by the simple formulas 

 
15The estimate for td is taken from OECD (2005) and refers to the average Danish production worker; 

the estimate for the average value of the marginal direct tax rate on labour income (τd) is taken from the 
Danish Ministry of Finance (2004); and the estimate for tc is based on Carey and Rabesona (2004, table 
7.B2) and is an average figure for Denmark for the period 1990–2000. 
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(11) h h e e e ea uc t t a ucτφ τ φ= − , = − , 

where ah is the fraction of workers who are in a position to raise their future 
benefits by increasing their current working hours and ae is the fraction of 
people in the workforce who can increase their future benefit rights by 
moving from non-employment into employment. Note that the parameters 
ah, ae, u and ce are averages across all transfer programmes for those 
individuals of working age who (expect to) end up with a surplus on their 
WA. In Appendix B,16 we explain in detail how we have arrived at the 
estimates ah ≈ ae = 0.2, u = 0.1 and ce = 0.25 to find 

0 992, 0 991.h eφ φ= . = .  

These estimates reflect the very low degree of actuarial fairness in the 
Danish system of social insurance.  

Although estimates of the average (uncompensated) wage elasticity of 
hours worked for Denmark tend to centre around 0.1 (a little higher for 
females and a little lower for males; see Frederiksen, Graversen and Smith 
(2001)), we select ε = 0.05 to be on the conservative side. The participation 
elasticity, η, was estimated by Le Maire and Scheuer (2008) to be in the 
range 0.2–0.4 for Danish recipients of social assistance benefits. However, 
for high-wage earners, who are rarely in need of social assistance benefits, 
the participation elasticity is likely to be somewhat lower, so we 
conservatively set η = 0.1. By selecting low values for the labour supply 
elasticities, we account for the possibility that some agents may be myopic 
or liquidity constrained and therefore do not fully take account of the 
intertemporal links between withdrawals from the accounts and future 
retirement benefits.  

Finally, since we assume that education benefits and child benefits are set 
at their Pigouvian levels, we can abstract from the ‘co-insurance’ terms 
involving the parameters χ and φ in formula (9), as we explained earlier. 
Inserting our assumptions on parameter values plus the relevant data from 
Table 4 into (9), we then obtain the estimated budgetary effects stated in 
Table 5.  

Given our assumed parameter values, we see that the proposed WA 
system would improve the public budget by more than 6 per cent of the 
initial labour income tax base for the group that ends up with an account 
surplus. According to the data underlying Table 3, eWh amounts to almost 
60 per cent of the total labour income tax base, so the estimated gain in net 
revenue is about 3¾ per cent of the total labour income tax base, or roughly 
2½ per cent of GDP. Table 5 shows that the bulk of the dynamic net revenue  

 
 

16Available online at http://www.ifs.org.uk/docs/fsmar12_bovenbergetal_appendices.pdf. 
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gain comes from the participation response to the cut in effective benefit 
rates implied by the WA system (see column 4 in the table). This is not 
surprising, considering that the WA system effectively cuts the replacement 
rate by 100 per cent in those transfer programmes that are included in the 
system.  

To illustrate the workings of the account system, it may be instructive to 
consider the first row in Table 5, which shows the various effects of 
including short-term unemployment benefits in the WA system. The 
inclusion of this programme in the account system allows a cut in the 
marginal effective labour income tax rate of about 1.18 percentage points, as 
indicated in the fourth row and first column of Table 4. Multiplying this tax 
rate cut by the factor ( )1

h

h h
φ τ
φ τ εφ−  appearing in formula (9), we can estimate the 

rise in tax revenue generated by the increase in working hours resulting from 
including short-term unemployment benefits in the WA system. Clearly, this 
effect depends on the hours-of-work elasticity, ε, and the initial level of the 
marginal effective labour income tax rate, .hφ τ  Using the parameter values 
mentioned above, we estimate an increase in tax revenue amounting to 0.1 
per cent of the labour income tax base (for individuals with a WA surplus), 
as shown in the first row and second column of Table 5.17 The average tax 
rate on labour income will also drop by 1.18 percentage points when short-
term unemployment benefits are included in the WA system because the 
Danish payroll tax (which is cut at the same rate as the rise in s) is purely 
proportional. This will stimulate labour supply at the extensive margin, as the 
lower average tax burden on labour income induces the unemployed to 
increase their search efforts in order to move faster into employment. The 
resulting effect on the public budget is captured by the term ( )1

e e

e e

t c
et c

φ
φ ηφ+

− −  in 

formula (9). This term includes the ‘participation elasticity’, η (in this case 
picking up the effect of more intensive job search), and the initial effective 
‘participation tax rate’, e et cφ + ,  which reflects the increased tax burden and 
the loss of after-tax benefit income experienced by an individual who moves 
from unemployment into employment. Given our assumptions on parameter 
values, we estimate that the cut in the average effective labour income tax 
rate increases the employment rate by about 0.54 per cent. This will in turn 
improve the budget by 0.42 per cent of the labour income tax base, as 
reported in the first row and third column of Table 5.  

Finally, since collection of short-term unemployment benefits reduces a 
worker’s WA balance by a similar amount in present-value terms, the 
inclusion of these benefits in the WA system provides a further strong 
incentive for forward-looking individuals to raise their labour supply at the 
 

17In applying formula (9), we use the facts that ( )h h hd dφ φ τ τ φ≡ =  and ( ) .e e ed dφ φ τ τ φ≡ =  
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extensive margin through increased search effort. The resulting effect on the 
budget is reflected in the term ( )( )1

e

e e

c
e e et ct c φφ ηα− −+  in formula (9), where 

the estimate for αe is found from Table 4 in the manner explained earlier. On 
this basis, we obtain a budgetary improvement of 1.66 per cent of the labour 
income tax base, as stated in the first row and fourth column of Table 5. The 
total dynamic effect on the budget is the sum of the three effects just 
mentioned, adding up to 2.19 per cent of the labour income tax base of 
individuals with a positive WA balance (who account for 60 per cent of the 
total labour income tax base).  

As mentioned, our estimates in Table 5 do not include the direct effects 
on labour force participation of incorporating education benefits and child 
benefits in the WA system, since we assume that the resulting fiscal 
externalities are offset by changes in the non-fiscal external effects 
associated with education and childbearing. Under this assumption, and 
provided there are no non-fiscal externalities associated with the other 
transfer programmes, the behavioural revenue gain is a proxy for the welfare 
gain from the introduction of WAs, as we explained in Section III.2. From 
column 5 in Table 5, the efficiency gain for the WA system as a whole can 
be estimated to amount to a respectable 4.9 per cent of the total labour 
income tax base (0.6×8.14 ≈ 4.9) or roughly 3.3 per cent of GDP. Note that 
since the proposed WA system ensures that nobody can be financially worse 
off than under the existing tax–transfer system, the estimated efficiency gain 
represents a genuine ex-post Pareto improvement. One might argue that the 
parental leave scheme has a positive external effect in so far as parental care 
in the early stage of childhood improves the social skills of the child. If there 
are negative non-fiscal externalities associated with non-employment (for 
example, increased crime rates and loss of self-respect and social skills), 
however, the increase in employment obtained through the WA system 
would have positive external effects that are not included in Table 5. It is 
thus not at all obvious that an allowance for non-fiscal externalities would 
reduce the estimated total welfare gain. At any rate, the estimate in the 
bottom row and fifth column of Table 5 shows how large the possible loss in 
non-fiscal externalities would have to be to eliminate the total net welfare 
gain from the WA system.  

3. Sensitivity analysis 
The size of the parameters determining the effects of the WA system on the 
public budget is uncertain. Table 6 therefore investigates how sensitive the 
budget effects and the efficiency effects are to changes in some key 
parameters.  
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TABLE 6 
Effects of the WA system on the public budget and on economic efficiency: 

sensitivity analysisa 

Parameter values Total efficiency gainb Total effect on net revenuec 

Benchmark parameter valuesd 8.14 6.28 
ah = ae = 1 7.19 5.33 
ε = 0.1 8.52 6.67 
η = 0.05 4.26 2.41 
η = 0.15 12.02 10.16 
aAll numbers are expressed as a percentage of the labour income tax base for individuals with a WA 
surplus. The scenario with the benchmark parameter values corresponds to the case considered in Table 5. 
bRevenue gain from behavioural responses, estimated from formula (9). 
cEstimated from formula (9). 
dε = 0.05; η = 0.1; τ = 0.635; t = 0.54; ce = 0.25; ah = ae = 0.2.  
Source: Authors’ calculations, based on Table 4 and formula (9). 

 
The first row in the table restates the estimates of the total efficiency and 

revenue effects from our benchmark scenario in Table 5, using the 
behavioural budget effect as a proxy for the efficiency effect. In the 
benchmark scenario, we assumed (based on estimates laid out in Appendix 
B18) that only about 20 per cent of the Danish workforce are in a position 
where they can increase their benefit entitlements by increasing their labour 
supply. In terms of the formulas in (11), this means that ah = ae = 0.2. To 
check the importance of the values of these parameters, the second row of 
Table 6 assumes counterfactually that all workers can raise their entitlements 
to social transfers by increasing their labour force participation and by 
working more hours, i.e. ah = ae = 1. The benefit system will then work as a 
stronger offset to the tax-induced distortions to labour supply, thereby 
reducing the size of the initial effective tax wedges. Not surprisingly, we see 
from the second row of Table 6 that this reduces the size of the revenue and 
efficiency gains from the WA reform, but we also see that sizeable gains 
remain.  

Our benchmark scenario assumed that, for people already employed, the 
elasticity of hours worked (or, more broadly, the elasticity of taxable income 
at the intensive margin of labour supply) with respect to the effective 
marginal after-tax wage rate takes a rather low average value of 0.05. It 
would not be unreasonable to assume a higher value of this elasticity, such 
as ε = 0.1. From the third row in Table 6, we see that this would increase the 
efficiency and revenue gains from the WA system, although not dramatically 
so.  

These examples indicate that the exact values of the parameters ah, ae and 
ε are not very important for our conclusion that the introduction of WAs is 
likely to generate a Pareto improvement. The last two rows in Table 6 

 
18Available online at http://www.ifs.org.uk/docs/fsmar12_bovenbergetal_appendices.pdf. 
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suggest that the elasticity of labour force participation with respect to the net 
gain from employment (η) is more important for the size of the welfare gain. 
Our benchmark scenario assumed an average participation elasticity of 0.1. 
Table 6 shows that if this elasticity is only half as high (η = 0.05), the 
efficiency gain from the reform is almost cut in half and the net revenue gain 
is more than halved. Still, a respectable revenue gain will remain – even with 
such a low participation elasticity. On the other hand, if η = 0.15, we see that 
the aggregate efficiency gain from the reform would be around 12 per cent 
of the pre-tax earnings of people with a WA surplus and the net revenue gain 
would amount to about 10 per cent of those earnings. The great importance 
of the participation elasticity reflects the fact that, whereas the WA system 
only allows a limited fall in effective marginal tax rates, it implies that the 
effective replacement rates in the transfer programmes included in the 
system are cut to zero. The labour supply response to this dramatic cut takes 
place at the extensive margin where people decide to move from non-
employment into employment, and the magnitude of this response is 
reflected in the participation elasticity.  

Overall, the numerical exercises in this section strongly suggest that, at 
least in the context of the Danish tax–transfer system, the introduction of 
welfare accounts for those transfer programmes that involve relatively little 
interpersonal redistribution would be Pareto improving, provided the WA 
system includes a ‘lifetime income guarantee’ (a bail-out clause) for those 
who end up with a negative account balance.  

V. Redistributing the gains from welfare accounts 

The reform proposal discussed above was designed to illustrate in a simple 
example how a WA system may generate a Pareto improvement. However, 
the proposal does raise some issues of horizontal and vertical equity.  

The horizontal equity issue may also be seen as an issue of lost insurance. 
For example, suppose persons A and B have the same lifetime labour income 
and that they are both able to accumulate a surplus on their welfare account, 
but that B is more frequently ill. Person B would then end up with a lower 
WA surplus than A, since the proposed WA system implies that people with 
an account surplus self-insure against short-term spells of illness. By 
contrast, under the current (Danish) tax–transfer system, all sickness benefits 
are financed out of general tax revenues. On the other hand, since B is 
assumed to have the same lifetime income as A despite being more 
frequently out of work, B must have a higher earnings capacity than A. One 
might therefore argue that B is in a better position to self-insure against 
social contingencies. At any rate, the lifetime income guarantee ensures that 
no person suffering frequent spells of sickness, unemployment etc. can be 
worse off under the WA system than under the present system.  
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The issue of vertical equity is illustrated by Table 3, which shows that 
there is a clear tendency for the frequency and size of the WA surplus to rise 
with the level of income. Although we saw earlier that the impact on the 
lifetime income distribution would be limited, it is thus indisputable that the 
gains from the WA system described in the previous section would accrue 
mainly to high-income earners. This might be seen as undesirable, especially 
since the income distribution in many countries has already become more 
unequal in recent decades.  

However, since the WA reform improves the equity–efficiency trade-off, 
it allows the government to improve social welfare even if policymakers 
choose to redistribute some of the gains from the reform towards low-
income earners. For example, the government could choose to raise out-of-
work benefits, financed by some appropriate combination of a higher 
mandatory contribution to the WA, a higher marginal tax rate on high-
income earners (thereby clawing back part of the tax cut made possible by 
the WA reform) and the revenue gain from the WA reform. Such a policy 
would redistribute lifetime income towards low-income earners who end up 
with a WA deficit. At the same time, the higher benefits would not weaken 
the work incentives of people with a WA surplus since these people finance 
their own benefits via their individual WAs. Indeed, Bovenberg and 
Sørensen (2004) show that under the WA system, the efficiency cost of 
raising the out-of-work benefits is lower than under a conventional tax–
transfer system because the higher benefits weaken the incentives only of 
individuals who do not expect to accumulate a WA surplus. With a lower 
efficiency cost of redistribution, a government seeking the optimal balance 
between equity and efficiency would want to undertake more redistribution.  

If policymakers do not wish to weaken the work incentives of low-
income earners by raising benefits, there are other ways of redistributing the 
gains from the WA system. For example, the ‘default line’ in the system 
could be moved below zero. This would mean that, instead of paying out a 
supplement to the public pension only when the final account balance is 
positive, the additional pension would be equal to the amount by which the 
WA balance exceeds a certain negative threshold. Thus, only people with 
negative WA balances below a certain level would be affected by the bail-
out clause. This would increase the number of people who would benefit 
from the WA system and who would be affected by the stronger work 
incentives implied by the system.  

Another amendment to the WA system that would tend to redistribute the 
gains towards unlucky individuals (many of whom would end up with low 
lifetime incomes) would be to set a ‘debt limit’ to the negative balance that 
can be accumulated on the WA, as proposed by Fölster (1999). When net 
withdrawals from the account exceed a certain limit, the account holder 
would still be able to collect benefits under the standard eligibility rules, but 
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these benefits would no longer be debited to his/her WA. This would 
increase the chance that even unlucky individuals with large benefit needs 
would be able to accumulate a WA surplus.  

Of course, the government would have to find ways of financing the 
additional pensions paid out from the WAs. As we have seen, the account 
system is likely to improve the public budget, so this could provide part of 
the financing. To enhance the redistributive profile, another part of the 
financing could come from a higher marginal tax rate on high-income 
earners or from a progressive tax on positive WA balances. Clearly, the  
two latter modes of financing would imply a smaller improvement in the 
incentives of high-income earners, but overall the WA system would still 
provide stronger work incentives than the present (Danish) tax–transfer 
system.  

VI. Concluding remarks 

This paper has argued that individual welfare accounts can play a useful role 
in financing social benefits that have only little redistributive power in a life-
cycle perspective and that give rise to serious moral hazard. We believe that 
several recent economic, social and technological trends combine to make 
individual accounts in social insurance more attractive.  

First of all, changes in technology and in the organisation of work have 
made many segments of the labour market more ‘fluid’, as people move 
more frequently between employers and as they enter and exit the labour 
force more often. In such a transitional labour market, it becomes more 
difficult to verify whether a person is voluntarily or involuntarily out of 
work. Furthermore, as the economy shifts from blue-collar work in industrial 
sectors to white-collar work in service sectors and knowledge-intensive 
activities, mental causes of sickness become more prominent. These types of 
sickness are less easy to diagnose and verify than those with physical causes. 
All of these labour market trends tend to increase the danger of moral hazard 
in social insurance. A WA system would counteract the growing risk of 
moral hazard.  

Second, modern information and communication technologies enable 
governments to keep systematic records of the social security taxes paid and 
the benefits received by individual citizens over their working careers. This 
should facilitate the administration of welfare accounts.  

Third, liberalised capital markets allow individuals to smooth their 
consumption over their life courses. By thus enabling individuals to 
decouple annual consumption from annual disposable incomes, better-
functioning capital markets make lifetime incomes rather than annual 
incomes better indicators of overall welfare. This increases the relevance of 
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the WA system, in which redistribution is based on lifetime income rather 
than annual income.  

A further reason for the increased attractiveness of individual accounts is 
that they are fully portable between jobs. Hence, social insurance does not 
tie workers to their initial employer. This facilitates labour mobility and the 
flexibility of the labour market. Finally, many social insurance programmes 
suffer from the problem that it is hard to separate the truly needy from other 
individuals who do not really need help from the government. If social 
norms regarding the take-up of benefits are endogenous and the take-up rate 
depends positively on how many people already receive benefits (as argued 
by Lindbeck (2006)), individual accounts may improve the sustainability of 
the welfare state by inducing people not to take up social benefits unless they 
really need them. This helps to halt an erosion of social norms. With 
individual accounts reducing moral hazard for middle and higher incomes, 
the government can focus its active labour market policies more on the 
lifetime poor, thereby also protecting the social norms of this group.  
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