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1.0 Introduction  
Retirement income is an extremely important component of every individual's 

life cycle. It can come from one of the four key pillars of support in old age: 

unfunded state pensions (that is, transfers from the current working population 

via the tax system), funded private pensions (that is, from savings accumulated 

in private sector pension schemes), direct private savings, and post-retirement 

work. For most people in developed countries, the key sources of retirement 

income are state and private pension schemes. Individuals will therefore be 

concerned with the ability of these schemes to deliver the pension promise that 

they make. This will depend on a range of factors, the most important of which 

are the ratio between the number of people in retirement and the number of 

people in work (the so-called dependency ratio), the productivity of those in 

work, and the rate of return generated on assets accumulated in pension funds. 

The relationship between these factors will determine which type of pension 

scheme, funded or unfunded, is likely to be more effective in delivering 

pensions; indeed they will affect the very viability of each type of scheme. Other 

factors are also important. The capital markets will be important for determining 

the efficiency of the two main types of funded scheme: the defined benefit and 

the defined contribution scheme. 

 

Similarly, changing labour market conditions (which affect the frequency of job 

changes, for example) will influence the suitability of each type of scheme.  
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1.1 How Does Funding Matter? 

There are two main types of organized pension arrangement: unfunded pay-as-

you-go (PAYG) and funded. A pension scheme can be thought of as a long term 

savings programme to transfer resources from the young to the old (in the case of 

an unfunded or PAYG scheme) or from youth to old age (in the case of a funded 

scheme). 

1.2 Unfunded Schemes 

Most state pension schemes are financed on a PAYG basis. The pensions of the 

retired generation are paid from the contributions of the current working 

population. To be viable over the long run, they require sufficient people in 

work, making sufficient contributions to pay for those who have retired. 

Technically, we need the sum of the growth rates in the working population and 

labour productivity (i.e., output per worker) to exceed the sum of the growth 

rates in the retired population and real pensions (for contribution rates not to 

rise). This is equivalent to saying that the real growth rate in the national wage 

bill must exceed the real growth rate in the national pension bill. But in the 

United Kingdom, as in the rest of Europe, the population growth rate is slowing 

down (and in some countries is actually negative) and, due to advances in 

medical science, people are living longer. Thus the population is ageing 

dramatically, resulting in the so-called demographic time bomb, the inter-

generational risk that there will insufficient younger workers to pay the pensions 

of the large numbers of pensioners. 
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In 1990, there was one pensioner in the United Kingdom for every four workers. 

By 2030, there is projected to be nearly two pensioners for every five workers. It 

is worse elsewhere in Europe. The worst case is Germany where the ratio is 

projected to rise from one-in-five to one-in-two between 1990 and 2030. 

 

While, in all developed countries, there is a net transfer of resources from the 

young to the old, the required increase in resources flowing between these 

generations is likely to be too large to be politically or socially sustainable. For 

example, in the case of Germany, contribution rates to the state pension scheme 

would have to rise from 23 per cent of workers' incomes in 1995 to 42 per cent by 

2050, while the corresponding increase in the case of Italy would be from 43 per 

cent to 68 per cent. The United Kingdom is the only major country that has so far 

made any significant attempt to reduce its state pension costs: in her case by 

linking increases in state pensions to the retail price inflation rate rather than to 

the (on average) higher wage inflation rate, by reducing the benefit accrual rate 

for SERPS (both these factors induce the replacement ratio to fall over time) and 

also by raising the state retirement age of women. 

 

While the share of state pension costs as a proportion of GDP has been contained 

in the case of the United Kingdom over the next half century and is expected to 

fall in the case of Ireland, it is projected to grow substantially in other parts of 

Europe, rising by 61 per cent in Italy, by 66 per cent in Germany and more than 

doubling in the case of the Netherlands and Portugal. Estimates have been made 

of the size of unfunded state pension liabilities in Europe (calculated as the 

difference between the present values of promised future pension payments and 

expected future contributions). Ireland has the lowest net liability (at 19 per cent 
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of GDP), closely followed by the United Kingdom (at 24 per cent), while Sweden 

and Belgium have the highest net liabilities (at 132 per cent and 153 per cent 

respectively). If these liabilities had been recognized as part of the national debt 

of each country and added to the official measure of national debt, then no 

member state of the EU would have satisfied one of the Maastricht criteria for 

participating in the euro currency (namely that national debt must not exceed 60 

per cent of GDP)! 

 

Labour productivity is not making up the shortfall caused by the declining 

population growth rate. There are a number of reasons for this. High labour 

productivity requires high capital per worker, but net investment (additions to 

the capital stock after taking depreciation into account) in the United Kingdom 

and in many other parts of Europe has been inadequate: it has typically been 

considerably less than gross investment, and, indeed, net investment by public 

sector corporations has frequently been negative. The long-term consequence of 

inadequate investment is illustrated by the decline of the coal, steel and 

shipbuilding industries across Europe. On top of this, and despite the headline 

stories of inward direct investment from abroad, capital is flowing out of Europe 

to the low-wage parts of the globe, such as the Far East and Latin America: 

during the 1980s outward direct investment from Europe was occurring at more 

than twice the rate of inward direct investment into Europe (as a proportion of 

GDP). 

 

Also European unit labour costs are the highest in the world: they average US$20 

per hour (of which US$8 per hour covers the provision of social benefits). In 

China, unit labour costs are US$1 per hour, while in Africa, they are US$1 per 
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day. Workers in European and many other advanced economies appear to be 

pricing themselves out of the formal labour market. The OECD (1998) estimated 

that the number of people out of work in OECD countries in 1997 was about 

35m, up from 25m in 1990. There was also estimated to be another 11m 

`discouraged workers' who no longer register. The worst situation is in Europe 

where 23m people or 12 per cent of the workforce are officially out of work, 

compared with 6.7m in the United States and 2.3m in Japan. Furthermore, there 

has been a steady increase in unemployment in Europe over the last 40 years: 2 

per cent in the 1960s, 4 per cent in the 1970s, 10 per cent in the 1980s and 12 per 

cent in the 1990s. The OECD's explanation for this is that the service sector has 

failed to take up the workers released by the decline in manufacturing industry; 

indeed, within the European Economic Area, the net growth in employment has 

been entirely confined to the public sector, with no net additional private sector 

jobs created since 1973. Even worse is the duration of unemployment: 45 per cent 

of those who are unemployed in Europe have been out of work for more than a 

year, compared with 20 per cent in Japan and only 10 per cent in the United 

States. 

 

There is, therefore, a potentially catastrophic combination in Europe, with the 

dependency ratio increasing inexorably but unemployment at unprecedented 

levels and rising. At the same time, Europe's relative competitiveness is 

declining. This is reflected in Europe's share of world markets: her share of high 

technology export markets, which accounts for most of the growth in world 

trade, is now less than half that of the US or Japan.  
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The unfunded pension schemes are not viable in the long run in any major 

country if real pensions grow in line with the growth rate in labour productivity. 

They would be viable in the long run if the real growth rate in pensions was zero 

(as it is in the UK state pension scheme); but this implies that pensioners would 

receive a constantly falling share of their country's resources. This led the 

Pension Provision Group to conclude that, in the United Kingdom at least, state 

pensions are affordable, but that is because they are now so low. Furthermore, 

expectations concerning the level of state pension provision are now much lower 

in Britain than they are in the rest of Europe. Unfunded pension schemes could 

also be made viable if there was a sufficient increase in the effective working life 

and a corresponding reduction in the retirement period. However, increasing the 

normal pension age will do little to increase the average effective working life in 

an economy where many workers have in reality left the labour force well before 

the existing normal pension age. To illustrate, male unemployment rates in the 

60 – 64 age range are already above 50 per cent in most major economies (except 

Japan where the rate is 24 per cent): 83 per cent in France, 81 per cent in Holland, 

70 per cent in Italy, 65 per cent in Germany, 50 per cent in the United Kingdom 

and 47 per cent in the United States. 

 

1.3 Funded Schemes 
 

If PAYG state pension schemes are likely to become increasingly unviable (unless 

state pensions are constrained from growing in real terms or the effective 

working life is increased), then governments have little alternative but to transfer 

the burden of pension provision to funded pension schemes; and while these 

funded schemes could be in the public sector (as in the case of Sweden, for 



8 

 

example), they are most likely to be in the private sector. In fact, there is a result 

in the pension economics literature (first identified by Aaron (1966)) which 

shows the condition under which, in the long run, funded pension schemes are 

superior to unfunded schemes. It requires the real rate of return on the assets in 

funded schemes to exceed the real growth rate in the wage bill (which is equal to 

the `rate of return' on a pay-as-you-go system). This condition appears to hold in 

the case of the United Kingdom and elsewhere not least because pension funds 

are able to generate higher returns by investing in the fastest-growing economies 

of the world, rather than in Europe. There is also a good theoretical reason for 

supposing that, in long run equilibrium, the average return on assets will exceed 

the growth rate in the wage bill (which, in turn, equals the growth rate in 

national income if the share of wages in national income is constant). This has to 

do with the `dynamic efficiency' of the economy. Saving via a pension fund helps 

the process of capital accumulation, which, in turn, improves the productivity of 

workers. However, it is possible to accumulate so much capital that the rate of 

return on capital assets falls below the growth rate in national income and the 

economy becomes `dynamically inefficient': people could be made better off by 

saving less and consuming more. Dynamically inefficient economies are unlikely 

to be sustainable in the long run, since the owners of capital are likely to transfer 

their capital to economies offering higher returns. However, funding is not a 

panacea as argued by economists such as Diamond (1977, 1997). Funded pension 

arrangements can give an illusion of security which disregards the political risks 

associated with the presence of a large pool of financial assets that has 

accumulated on the basis of generous tax breaks: cash-strapped finance ministers 

can later change the rules of the game (as happened, for example, in 1997 when 

the Chancellor of the Exchequer removed the right of pension funds to recover 
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the advance corporation tax paid on dividends). Further, individually-funded 

pension arrangements are subject to the following types of risks: the risk attached 

to contribution inflows arising from the possibility of unemployment, ill-health, 

disability or death-in-service during the working lifetime, the risk to the 

accumulating pension fund arising from the uncertainties attached to asset 

returns, and the risk related to the provision of pension annuities when lifetimes 

are uncertain. These are risks that are either expensive or impossible to hedge 

using private insurance markets: individuals are unable to transfer risks 

efficiently to the companies operating in these markets. Diamond argues that 

mandatory unfunded state pensions provide the mechanism for insuring these 

risks collectively, although there is still the problem that unfunded schemes face 

a risk from the demographic time bomb that funded schemes do not. Finally, the 

individual funding of pension arrangements might not be suitable or, indeed, 

feasible for the low paid: state run PAYG systems permit minimum welfare 

standards to be established via income redistribution in a way which private 

sector funded schemes do not. 

 

1.4 The Transition Deficit  

 

Even if the move from an unfunded to a funded pension system is recognized as 

being desirable, there is a major transitional problem to solve. Existing 

pensioners in the unfunded scheme still have to be paid. With an unfunded 

system, pensions are paid from the contributions of those currently in work. If a 

funded pension system is introduced, the contributions from those in work will 

be invested in a fund and will no longer be available to pay the pensions of those 

who remain in the unfunded system. The introduction of a funded system 
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creates what is known as a `transition deficit'. This has to be financed by extra 

taxation or by the issue of `recognition bonds' by the government (effectively a 

form of deferred taxation that formally `recognises' the unfunded liabilities of the 

state PAYG system). In short, the next generation has to pay twice for its 

pensions: once in the form of direct contributions into its own pension fund and 

again in the form of extra taxation to pay for the previous generation's pensions. 

Some economists question whether, in a democracy, the transition generation 

would ever agree to make the switch, given that it is made worse off and that the 

future generations who would benefit from it are not in a position to vote on the 

matter. The issue boils down to whether the switch is Pareto-improving:  could 

future generations compensate the transition generation for making the switch 

without making themselves worse off? The answer depends on the assumptions 

made. For example, Breyer (1989) (see also Geanakoplos et al. (1998a, b)) uses an 

infinite-horizon overlapping generations (OLG) model in which the labour 

supply of each worker is fixed exogenously and there is a perfect capital market 

trading a single financial instrument (essentially a government bond) with a real 

return (r ) that exceeds the growth rate ( g ) in the population; because the labour 

supply is fixed, the real wage bill (measured in wage units) also grows at rate g. 

Suppose the government replaces the PAYG system by issuing recognition bonds 

equal to the value of the unfunded pension liabilities. Workers start paying into 

the new funded scheme which invests in government bonds paying r. While this 

is higher than g, the rate of return in the unfunded scheme, workers also have to 

pay extra taxes to meet the interest payments on the recognition bonds. The 

maximum extra taxes that workers can pay is at the rate (r - g), otherwise they 

would be worse off than under the PAYG system. With tax payments of just (r - 

g) to pay the interest on the recognition bonds, the recognition bond debt will 
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grow at rate g. But because the population is also growing at rate g, the 

recognition bond debt per worker will remain constant over time.  

 

However, the important point to note is that the recognition bond debt can never 

be paid off without making future generations worse off, since the tax rate would 

have to be higher than (r - g ) to pay off the debt in finite time. Therefore the 

switch to funding can never be Pareto improving if the assumptions of this 

model are valid. However, when the assumptions are changed, we can get a 

different outcome. Breyer and Straub (1993), for example, allow labour supply to 

be endogenous and respond to net wages. Since the payroll taxes (social security 

contributions) collected to pay PAYG pensions are usually proportional to 

earnings, this will distort labour supply decisions to such an extent that PAYG is 

no longer Pareto-efficient. Breyer and Straub show that switching to lump sum 

payroll taxes can both remove labour supply distortions and raise sufficient 

revenue to pay off the recognition bonds in finite time, so that a switch to 

funding can lead to an intergenerational Pareto-improvement. Similarly, if the 

capital markets trade not only bonds, but also equity with a higher return than 

bonds (rE > r), then the switch to funding could also be Pareto-improving, since 

the tax payments to fund the recognition bond debt could be marginally higher 

than (r - g) and the debt could be paid off in finite time and all future generations 

would be better off. Geanakoplos et al. (1998a, b), however, argue that equity is 

riskier than bonds, and that, appropriately adjusting for risk; the return on equity 

does not exceed that on bonds. But as we argue, the absolute risk attached to a 

financial instrument is not the relevant measure of risk when considering a 

pension fund portfolio. Instead what is relevant is surplus risk, the risk on the 

assets relative to that on the liabilities, since the assets in an optimal pension 
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fund portfolio are chosen to match as closely as possible the returns and risks on 

the liabilities. Equity is a natural long-term matching asset for pension liabilities 

growing at the rate of real wage inflation, for the simple reason that the shares of 

labour and capital in national income are fairly constant over time (or at least do 

not trend in a significant way) and equity represents the ownership of capital. In 

contrast, fixed income bonds are riskier than equity when liabilities grow with 

wage inflation. Pension funds gain the long run equity risk premium (rE - r) by 

investing in equities rather than bonds. Geanakoplos et al. (1998a, b) do concede 

that when there are capital market imperfections and the poor are constrained 

from holding equities, the investment of pension fund contributions by the poor 

in equities could be Pareto-improving. As a final illustration, consider an OLG 

model with a finite horizon: the burden of paying the transition deficit could be 

transferred like a hot potato to the last generation alive, since it pays into a 

pension fund but will not be in a position to draw it down. 

 

There are other potential benefits from a switch to funding as listed in ValdeÂs-

Prieto (1997), such as, positive externalities in the capital markets (e.g., greater 

capital market deepening), access to international risk diversification, more 

transparent fiscal accounting and greater (although as indicated above not 

complete) insulation from political risk. 

 

To illustrate the size of the potential benefits from a switch to funding, the 

Conservative government in the United Kingdom announced in March 1997 

plans to privatise the state pension system from the turn of the century and to 

end its unfunded nature. All individuals in work would receive rebates on their 

social security contributions which would be invested in a personalized pension 
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account. The initial costs in terms of additional taxation were estimated to be 

£160m in the first year, rising to a peak of £7bn a year in 2040. However, the long 

term savings to the taxpayer from the end of state pension provision were 

estimated to be £40bn per year (all in 1997 prices). In contrast, in Chile, the 

government financed the transition from an unfunded to a funded system in the 

early 1980s by issuing recognition bonds. 

 

2.0 How does the Structure of Your Pension Scheme Matter? 
 

There are two main types of funded scheme: the defined benefit (DB) scheme 

and the defined contribution (DC) scheme. With a DB scheme, it is the pension 

benefit that is defined. In the United Kingdom, for example, most DB schemes 

are arranged by companies and are known as occupational final salary schemes, 

since the pension is some proportion of final salary, where the proportion 

depends on years of service in the scheme. A typical scheme in the United 

Kingdom has a benefit formula of one-sixtieth of final salary for each year of 

service up to a maximum of 40 years' service, implying a maximum pension in 

retirement of two-thirds of final salary, and with the pension indexed to inflation 

up to a maximum of 5 per cent per annum (this is known as limited price 

indexation). In contrast, with a DC scheme, what is defined is the contribution 

rate into the fund, e.g. 10 per cent of earnings. The resulting pension depends 

solely on the size of the fund accumulated at retirement. Such schemes are also 

known as money purchase schemes and in the United Kingdom they are better 

known as personal pension schemes. The accumulated fund must be used to buy 

a life annuity from an insurance company (although, in the United Kingdom, up 
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to 25 per cent of the fund can be taken as a tax-free lump sum on the retirement 

date).  

 

2.1 The Costs and Benefits of DB Schemes 

Defined benefit and defined contribution schemes have different costs and 

benefits. Defined benefit schemes offer an assured (and in many cases a relatively 

high) income replacement ratio in retirement. People in retirement can expect to 

enjoy a standard of living that is related to their standard of living just prior to 

retirement. But this is the case only for workers who remain with the same 

employer for their whole career. Fewer than 5 per cent of workers in the United 

Kingdom do this: the average worker changes jobs about six times in a lifetime.  

 

Every time workers switch jobs they experience a `portability loss' in respect of 

their pension entitlement. This is because DB schemes are generally provided by 

specific employers and when a worker changes jobs they have to move to a new 

employer's scheme. When they do so, they will either take a transfer value equal 

to the cash equivalent of their accrued pension benefits with them or leave a 

deferred pension in the scheme that they are leaving. Accrued benefits are 

valued less favorably if someone leaves a scheme than if they remain an active 

member of the scheme. This is because scheme leavers (whether they choose a 

transfer value or a deferred pension) have their years of service valued in terms 

of their leaving salary (although this is up rated annually to the retirement date 

by the lower of the inflation rate or 5 per cent), whereas continuing members will 

have the same years of service as the early leaver valued in terms of their 

projected salary at retirement which is likely to be higher. Long stayers are 
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therefore subsidized at the expense of early leavers. In the United Kingdom, the 

portability loss is more commonly known as a 

`cash equivalent loss'. 

 

For a typical worker in the United Kingdom changing jobs six times during their 

career, the portability loss lies between 25 and 30 per cent of the full service 

pension (i.e., the pension of someone with the same salary experience but who 

remains in the same scheme all their working life). Even someone changing jobs 

once in mid-career can lose up to 16 per cent of the full service pension. It is 

possible to reduce portability losses by, for example, indexing leaving salaries 

between the leaving and retirement dates to the growth in real earnings or by 

providing full service credits on transfers between jobs, but this is not common 

in the UK (except on transfers within different public sector occupational pension 

schemes). 

 

2.2  The Costs and Benefits of DC Schemes 
With DC schemes, it is important to distinguish between the accumulation and 

decumulation stages. 

 

2.2.1 The accumulation stage 

Defined contribution schemes have the advantage of complete portability when 

changing jobs. However, individual DC schemes (such as personal pension 

schemes) tend to have much higher operating costs than occupational DB 

schemes (although occupational DC schemes may have lower operating costs 

than occupational DB schemes on account of their much simpler structure). 
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Individual DC schemes in the United Kingdom take around 2.5 per cent of 

contributions in administration charges and up to 1.5% of the value of the 

accumulated assets in fund management charges. The Institute of Actuaries has 

estimated that all these costs are equivalent to a reduction in contributions of 

between 10 and 20%; in contrast, the equivalent costs of running an occupational 

scheme work out to between 5 and 7% of annual contributions. On top of this, 

most of the costs associated with an individual DC scheme relate to the initial 

marketing and set-up. To reflect this, charges are also frontloaded, i.e. they are 

extracted at the start-up of a scheme rather than spread evenly over the life of the 

scheme. In many schemes, much of the first two years of contributions are used 

to pay sales commissions. This has a dramatic effect in reducing the surrender 

value of a scheme if contributions cease early on and it is transformed from an 

ongoing to a paid-up basis. The cumulative effect of these charges in respect of 

DC schemes Table 3. Over a 25-year investment horizon, the average scheme 

with a full contribution record takes around 19% of the fund value in charges, 

while the worst scheme provider takes around 28%.20 There is also evidence of a 

substantial absence of persistency in regular premium personal pension policies: 

the estimated average lapse rate is 27% after two years, 53% after four years and 

84% after 25 years. The lapse rate adjusted reduction in contributions for a 25-

year policy is 88%: the effective contributions into this scheme for a typical policy 

holder are just 12p in the £. 

 

Further, although individual DC schemes are portable between jobs, they are not 

fully portable between scheme providers or even between different investment 

funds operated by the same provider. Transfers between personal pension 

scheme providers, for example, can incur charges of between 25 and 33% of the 
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value of the assets transferred. Transfers from DB schemes into DC schemes can 

cost even more than this. Table 2 shows that even if a worker changes jobs only 

once in mid-career and moves out of a DB scheme, he would receive a reduced 

pension of: 71-79% of the full service pension if he moved to an employer-run 

DC pension (with the same total contribution rate as the DB scheme and no extra 

charges), 61-68% if he moved to a personal pension scheme (where the employer 

also contributes), and only 37 - 44% if he moved to a personal pension scheme 

(without employer contributions). Moving to a DC scheme involves a `back 

loading loss' in addition to the cash equivalent loss incurred when leaving a DB 

scheme. The back loading loss arises because benefits are back loaded in final 

salary schemes but not in DC schemes; this follows because salary and therefore 

accrued benefits generally increase with years of service. Individuals transferring 

to a DC scheme (with age-independent contributions) forego these backloaded 

benefits: the marginal benefit from an additional year's membership of a DC 

scheme is simply that year's contributions (plus the investment returns on these) 

which are usually a constant proportion of earnings. If the DC scheme happens 

to be a personal pension scheme then there are also initial and annual charges to 

pay, plus the possible loss of the employer's contribution. The impact of these 

factors can be extensive as the above portability losses indicate. 

 

Another problem with DC schemes, in practice, is that total contributions into 

them tend to be much lower than with DB schemes. In a typical DB scheme in the 

United Kingdom, the employee's contribution is about 5-6% of employee 

earnings; while the employer's contribution is double this at about 10-12%. The 

size of the employer's contribution is not widely known amongst employees; 

and, to an extent, the size of the employer's contribution is irrelevant from the 
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employee's viewpoint, since the pension depends on final salary, not on the level 

of contributions. This is not the case with DC schemes where the size of the 

pension depends critically on the size of contributions. When personal pension 

schemes first started in the United Kingdom in 1988, most employers refused to 

contribute anything towards these schemes and many workers were not fully 

aware of the penalty in terms of the reduced pension they were incurring as a 

result of foregoing the employer's contribution.  

 

However, most (about 85%) of the new occupational schemes being established 

in the United Kingdom are DC schemes.24 The average employee contribution 

into such schemes is 3%, while the average employer contribution is again 

double at 6% (although some employers only match the employee's 

contribution). Total contributions into occupational DC schemes are therefore 

around 9% of employee earnings compared with 15-18% for occupational DB 

schemes. Nevertheless, administration costs are much lower with occupational 

DC schemes than with personal pension schemes, so even if employers made the 

same contribution into an employee's personal pension scheme as into their own 

DC scheme, the final pension would still be lower in the personal pension 

scheme. 

 

While there appears to be the beginning of a global trend towards DC pension 

schemes in both the private and public sectors, it is not clear that this trend is 

consistent, at least in a European context, with the Community Charter of the 

Fundamental Social Rights of Workers (1989). The Charter states that (quoted 

from Atkinson (1991, p.1)): Every worker of the European Community must, at 

the time of retirement, be able to enjoy resources affording him or her a decent 
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standard of living; any person who has reached retirement age but who is 

entitled to a pension or who does not have other means of subsistence, must be 

entitled to sufficient resources and to medical and social assistance specifically 

suited to his needs; and Atkinson (1991) questions whether personal pensions are 

compatible with the Charter. He argues that: With personal pensions . . . there is 

no guaranteed pension at retirement . . . There must be concern about those who 

are unlucky in their choice of investments: there is no redistribution between 

those whose investments have performed well and those who turn out to be less 

well chosen. A guarantee is replaced by a lottery. The uncertainty surrounds 

both the capital sum which will be available at retirement and the rate of annuity 

which it will purchase. 

 

Asset risk is not the only risk borne by DC scheme members and their 

dependants. They also bear some of the other types of risk identified by 

Diamond (1977) above, namely ill-health, disability and death-in-service. In DB 

schemes, these risks exist, but are typically carried by the scheme sponsor. In DC 

schemes, protection against these risks has to be purchased directly by the 

member as additional insurance policies. Nevertheless, so long as individuals 

join a DC scheme at a sufficiently early age and maintain their contribution 

record over a sufficiently long investment horizon (and so get the benefits of 

compounded returns), a decent pension in retirement can be achieved for a 

modest contribution rate. The table indicates that a 25-year old male can expect a 

pension of two-thirds of final salary (the maximum available from a DB scheme 

in the UK) with a total net contribution rate of just fewer than 11% of earnings. 

The required contribution rate rises sharply with age, however. Someone joining 

at 35 would need a contribution rate of around 17%, and by the age of 40, the 
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required contribution rate is above the maximum permissible under the 

regulations establishing such schemes. 

3.0 How Does the Management of Your Pension Fund Matter? 
 

In the last section, we examined the costs and benefits of DB and DC schemes 

without discussing how the two schemes were related. In this section, we 

demonstrate the relationship between the two types of scheme, using an 

approach developed in Blake (1998). This will make it easier to understand the 

different investment management strategies appropriate for DB and DC 

schemes. 

 

3.1 The Relationship between DB and DC Schemes 

The present value of the DC pension on the retirement date depends entirely on 

the value of the fund's assets on that date while the present value of the DB 

pension is independent of the value of the fund's assets. The DB pension can be 

replicated using an implicit long put option (+P) and an implicit short call option 

(-C) on the underlying assets of the fund (A), both with the same exercise price 

(L) which equals the present value of the DB pension at the member's retirement 

age. The put option is held by the scheme member and written by the scheme 

sponsor, while the call option is written by the member and held by the sponsor. 

If, on the retirement date of the member, which coincides with the expiry date of 

the options, one of the options is in-the-money, it will be exercised. If the value of 

the fund's assets is less than the exercise price, so that the scheme is showing an 

actuarial deficit, the member will exercise his or her put option against the 

sponsor who will then be required to make a deficiency payment (L - A). If, on 
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the other hand, the value of the assets exceeds the exercise price, so that the 

scheme is showing an actuarial surplus, the sponsor will exercise his or her call 

option against the member and recover the surplus (A - L). This implies that a 

DB scheme is, in effect, a risk-free investment from the member's viewpoint: DB 

scheme members end up with the same pension whatever the value of the 

underlying assets.  

 

It is clear from this how DB and DC schemes are related. A DC scheme is 

invested only in the underlying financial assets. A DB scheme is invested in a 

portfolio containing: the underlying assets (and so is, in part, a DC scheme) plus 

a put option minus a call option on these assets. The actuarial surplus with a DB 

scheme is defined as the difference between the values of the pension assets and 

liabilities. The pension assets at any time comprise the financial assets 

accumulated by that time plus the present value of the promised future 

contributions into the scheme. The pension liabilities at any time are equal to the 

present value of the future pension payments from the scheme. By definition, the 

surplus is always zero with a DC scheme. The surplus risk (i.e. the volatility of 

the surplus) with a DB scheme depends on both the difference between the 

volatilities of the pension asset and pension liability values and on the correlation 

between these values. The main sources of these volatilities are uncertainties 

concerning future investment returns, real earnings growth rates and inflation 

rates. This is because investment returns determine the rate at which 

contributions into the pension fund accumulate over time, the growth rate in real 

earnings determines the size of both contributions into the scheme and the 

pension liability at the retirement date, and the inflation rate influences the 
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growth rate of pensions during retirement. With a DC scheme, the surplus risk is 

zero by definition. 

 

The options embodied in a DB scheme are known as `exchange options'. They are 

a variant of the more familiar Black-Scholes options which recognize that, if 

exercised, risky assets are exchanged at an exercise price that is indexed to the 

uncertain value of the pension liabilities, in contrast with the standard model 

where the exercise price is constant. The value of these options depends on the 

magnitude of both the surplus and surplus risk. In particular, if both the surplus 

and surplus risk can be maintained at zero, the call and the put both have zero 

value. It follows that, if these conditions are satisfied, DB and DC schemes are 

equivalent in the sense of delivering the same pension in retirement. In other 

words, it is possible to manage a DC scheme in such a way that it generates the 

same pension in retirement as a final salary DB scheme: such schemes are known 

as `targeted money purchase schemes'. 

 

3.2 The Optimal Management of DB and DC Schemes 
 

3.2.1 DC schemes: Maximizing risk-adjusted expected value 

The optimal management of a DC scheme is fairly straightforward, once the 

critical task of determining the attitude to risk of the scheme member has been 

under-taken. This usually involves assessing the degree of risk tolerance of the 

scheme member. The greater the degree of risk tolerance, the greater the risk that 

can be borne by the scheme's assets and hence the greater the expected value of 

the pension fund at the retirement date. This can be explained in terms of the 

risk-adjusted expected value of the asset portfolio which is defined as the 
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expected value of the pension assets net of a risk penalty, where the latter equals 

the ratio of the volatility of the fund's assets to the member's degree of risk 

tolerance. The higher the asset risk and the lower the risk tolerance, the greater 

the risk penalty. The fund manager's task is to maximise the risk-adjusted 

expected value. It is possible to increase the expected value of the pension assets 

by taking on more risk, but if too much additional risk is taken on, the risk-

adjusted expected value will fall, especially if risk tolerance is low. The risk 

penalty shows the cost of taking on more risk. Personal pension DC schemes in 

the United Kingdom are provided by financial institutions such as insurance 

companies, banks, building societies, unit trusts (i.e., open-ended mutual funds), 

investment trusts (i.e., close-ended mutual funds), and open-ended investment 

companies. The scheme provider will offer the scheme member a choice of 

investment vehicles in which the pension assets will accumulate, ranging from 

low risk (e.g. a deposit administration scheme), through medium risk (e.g. an 

endowment scheme from an insurance company) to high risk (e.g. a unit-linked 

scheme). The deposit administration scheme is targeted at a scheme member 

with a very low degree of risk tolerance, while the unit-linked scheme is targeted 

at a scheme member with a high degree of risk tolerance. However, it is arguable 

whether low yielding deposits are a suitable investment vehicle for long-horizon 

investment programmes such as pension schemes. Other asset categories, such as 

equities, have, in the past, offered much higher long-run returns. Furthermore, 

equities may have high short-term volatility, but long-run returns have been 

much more stable. Investing in deposit administration schemes or bonds has 

been described as a strategy of `reckless conservatism': these assets, while having 

stable capital values in nominal terms over short horizons, do not tend to have 

long-term returns that match the real growth rate in earnings. Despite this, 
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surveys of personal pension scheme members in the United Kingdom and 

elsewhere tend to show that fear of short-term capital loss drives many 

individuals towards investment strategies that are recklessly conservative in the 

long run. Nevertheless, once a scheme member has selected a particular type of 

scheme, the fund manager's task is to choose the asset mix (between equities, 

bonds, property etc.) that maximizes the risk-adjusted expected value of the 

assets. 

3.2.2 DB schemes: asset-liability management 
 

The appropriate investment management strategy for pension funds running DB 

schemes is asset-liability management (ALM) (also called surplus risk 

management).35 This involves constructing a portfolio of financial assets that 

(together with promised future pension contributions) matches the pension 

liabilities in two key respects: size and volatility. 

 

First, if pension schemes are always fully funded, so that assets are always 

sufficient to meet liabilities in full, then the surplus will always be zero. This can 

be achieved by adjusting the contribution rate (especially the employer's 

contribution rate) into the fund. In practice, there are usually some tolerance 

limits. In the United Kingdom, for example, it is permissible for the value of 

assets to vary between 90% and 105% of the value of liabilities. If the value of 

assets exceeds the 105% limit, the scheme has up to 5 years to reduce the value to 

100% of liabilities (Finance Act 1986). The most common means of doing this is 

the employer's contribution holiday, although other means are available: an 

employee's contribution holiday, improved pension benefits or selling off 

financial assets, the proceeds from which are returned to the sponsor subject to a 
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40% tax. If the value of assets falls below 90% of the value of liabilities, the 

scheme has one year to raise the value of assets to 90% of liabilities and up to a 

further 5 years to raise it back to 100% (this is known as the `minimum funding 

requirement' of the Pensions Act 1995). The most common means of doing this is 

additional employer contributions (i.e. deficiency payments), since most DB 

pension schemes operate on a balance of cost basis.  

 

Second, if the assets in the pension fund are selected in such a way that their 

aggregate volatility matches that of the liabilities, then the surplus risk can be 

reduced to zero, which combined with a zero surplus, implies that the implicit 

options in the DB scheme can be issued free of charge. This requires the assets in 

the pension fund to have both the same variance as the pension liabilities and to 

be perfectly correlated with them (although it is unlikely in practice that financial 

assets with these precise properties exist, unless governments in the near future 

begin to issue zero-coupon wage-indexed bonds). This, in turn, requires the 

assets to constitute a `liability immunizing portfolio', that is, a portfolio that 

immunizes (or hedges) the interest rate, real earnings growth rate and inflation 

rate risks embodied in the pension liabilities.  

 

Structuring the liability immunizing portfolio is the most important part of 

determining the fund's strategic asset allocation (SAA). The SAA is usually 

determined by the fund manager in collaboration with the fund's sponsor on the 

advice of the fund's actuary. Given the nature of the fund's liabilities (which are 

typically indexed to real wage growth), the liability immunizing portfolio during 

the early life (i.e., immature stage) of a pension scheme will contain a high 

proportion of equities and other `real' assets such as property, on the grounds 
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that (as we argued above), the shares of factors of production in national income 

tend to be relatively stable, so that the returns to capital (equity) and land 

(property) will over the long run match that on labour (real wages). The actuary's 

advice will be based on an asset-liability modeling (ALM) exercise. ALM is a 

quantitative technique used to help structure asset portfolios in relation to the 

maturity structure of liabilities. It begins by making forecasts about how a 

pension fund's liabilities are going to accrue over a particular time horizon that 

might be 5, 10 or 15 years ahead. To do this, assumptions concerning salary 

growth rates, staff turnover, and the age distribution and sex composition of the 

workforce have to be made. Then forecasts concerning the funding position of 

the pension scheme have to be generated. This involves making projections of 

future contribution rates and also assessing the value of assets in relation to 

accrued liabilities. These forecasts and projections are made under different 

scenarios concerning likely outcomes. Typically three scenarios are adopted: 

most likely, best-case and worst-case. This provides a realistic range of possible 

outcomes, and, in the latter case, spells out the extent of the risks that the pension 

fund sponsor faces. 

 

There are two main uses of ALM. The first is to indicate the consequences of 

adopting any particular investment strategy. The second is to discover 

alternative strategies that increase the likelihood of meeting the fund's objectives. 

Proponents of asset-liability modeling argue that the strategy allows pension 

funds to generate higher returns without any consequential increase in risk. The 

modeling exercise might indicate, for example, that if current investment returns 

are sustained, there would be no need to change the employer contribution rate 

into the pension fund over the next 5 years. However, the worst-case scenario 
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might indicate the employer contribution rate might have to rise by 10% over the 

next 5 years. The exercise therefore allows the scheme sponsor to plan for this 

possibility. As another illustration, the modeling exercise might indicate that 

because a pension fund is maturing, it should switch systematically out of 

equities into fixed-income bonds (in the five or so years prior to retirement), 

which are more likely to meet pension liabilities with lower risk of employer 

deficiency payments; this is known as `lifestyle' fund management (or `age 

phasing'). 

 

Some fund managers are concerned that ALM gives an unwarranted role to 

outsiders, such as actuaries, in designing the strategic asset allocation. Actuaries 

have always had a role in determining the value of a pension scheme's liabilities. 

But with the advent of ALM, actuaries have begun to have a role in setting the 

long-term or strategic asset allocation over, say, a 10-year horizon. Some fund 

managers claim they are being reduced to the subsidiary role of determining 

tactical asset allocation (or market timing) and stock selection relative to this new 

long-term strategic asset allocation benchmark. However, not all fund managers 

are critical of the redefinition of their respective roles. Many fund managers have 

positively welcomed the formal separation of long term policy decisions from 

short-term tactical decisions that ALM allows.  

 

Another potential problem concerns the interpretation of measures of investment 

performance in the light of the technique. ALM justifies different pension funds 

pursuing different investment policies. For example, small, fast-growing funds 

might pursue very aggressive investment policies, while large mature funds 

might adopt more passive investment policies. This makes it very difficult to 
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interpret a single performance league table drawn up on the assumption that all 

funds are pursuing the same objective of maximizing expected returns. 

Performance measurement services have begun to take this into account by 

constructing peer-group performance league tables, drawn up for sub-groups of 

funds following similar objectives.  

 

4.0 How Does the Investment Performance of Your Pension 
Fund Matter? 
Good or bad investment performance by DB and DC pension schemes has very 

different consequences for scheme members. With DB schemes, the investment 

performances of the fund’s assets are of no direct relevance to the scheme 

member, since the pension depends on the final salary and years of service only 

and not on investment performance. The scheme member can rely on the 

sponsoring company to bail out the fund with a deficiency payment if assets 

perform very badly (i.e. the member exercises the implicit put option against the 

sponsor). In extreme circumstances, however, it is possible for a firm and 

possibly the scheme to become insolvent. Of course, if the assets perform well, 

the surplus is retained by the sponsor (who exercises the implicit call option 

against the member in this case). 

 

However, investment performance is critical to the size of the pension in the case 

of a DC scheme: scheme members bear all the investment risk in such schemes. 

Scheme members, especially personal pension scheme members, can find 

themselves locked into a poorly performing fund, facing very high costs of 

transferring to a better performing fund. In addition, the type of funds in which 

personal pension scheme members invest can and do close down and then the 
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assets do have to be transferred to a different fund. In this section, we examine 

the investment performance of pension scheme assets, beginning with those of 

DC schemes. 
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5.0 Conclusion 
 

It is of great importance to know what type of pension scheme you have. It also 

matters whether the scheme is funded or unfunded. Funding provides greater 

potential pension security than PAYG which, given demographic and labour 

market developments, has become an increasingly unreliable vehicle for 

delivering the pension promise: there can be no guarantee that future 

generations will be prepared to pay the increasing burden that PAYG now 

represents. This is the case even though, as a result of market failure, there is a 

range of risks (relating to job and asset security and to mortality) that cannot be 

efficiently insured in the private sector. It also matters whether the scheme is 

defined benefit or defined contribution. Your preference between the two types 

of scheme will depend on both your behaviour and your characteristics, for 

example, how often you change jobs and your attitude to risk. The more 

frequently you change jobs and the more risk tolerant you are, the more suitable 

it will be for you to choose a DC scheme. However annuities are a weak tail in 

DC pension provision. 

A DB scheme is in reality a DC scheme which is managed in such a way (using 

asset-liability management techniques) that generates a target pension benefit. 

Whether the scheme is DB or DC, the investment performance is critical: it affects 

the net cost to the sponsor of a DB scheme and the net pension benefit to the 

member of a DC scheme.  

 

Some important policy conclusions emerge from this analysis. First, if the 

government wishes to preserve a component of the pension system that is PAYG 

(say, as part of a portfolio of diversified choices), they have a responsibility to 
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ensure its long term viability. This can only be achieved by severely constraining 

the real growth rate in state pensions or by systematically raising the retirement 

age in line with increased longevity. Second, if the government wants to see 

value-for-money pensions in the private sector, they must provide an 

infrastructure that helps the private sector deliver these. The regulatory 

framework should be kept as simplified as possible in order to minimize 

compliance costs, and charging structures should be made simple and 

transparent to enable consumers identify the most competitive providers more 

easily. Governments could also help keep costs down or improve benefits in 

other ways: for instance, by enabling economies of scale to be exploited more 

fully (e.g. establishing a central clearing house to channel contributions in the 

case of DC schemes) or by introducing a common set of actuarial assumptions, as 

in Holland, which would enable full service credits to be transferred between 

schemes when workers change jobs, thereby improving the portability rights of 

members of DB schemes. Governments could help the private sector cope with 

the market failures that prevent or at least make it difficult for individuals to 

hedge certain risks, e.g., surplus risk could be hedged more effectively through 

the introduction of zero-coupon wage indexed bonds and mortality risk could be 

hedged through the introduction of survivor bonds. 

 

Third, if the government wishes to promote the efficient investment management 

of pension assets, they should encourage the introduction of appropriate 

incentives, such as greater transparency in published performance data and the 

adoption of performance-related fund management fees. This would encourage 

the less talented fund managers to invest in index funds, with consequential 

benefits in terms of lower fund management charges and a lower dispersion of 
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performance. There is evidence that governments are becoming more aware of at 

least some of these issues. For example, the UK Green Paper on pensions 

published in December 1998 (Department of Social Security (1998)) proposes that 

an upper limit is placed on the charges that can be imposed in the new 

`stakeholder pension schemes' and this limit will effectively rule out the active 

management of the assets in such schemes; and, in the United States, the 

government is considering a range of options for dealing with the growing 

burden of social security, including the establishment of individual privatized 

accounts and the investment of part of the Social Security Trust Fund in equities.  

 

However, the greatest impediment to having a decent pension in retirement is 

inadequate pension savings made during the working lifetime. It seems to me 

that only with sufficient mandatory minimum contributions into a funded 

pension scheme (with credits given to those on very low earnings) can a decent 

pension be achieved, but few governments seem willing to confront this issue: 

the UK mandatory minimum for the second pension (equal to the contracted out 

rebate on National Insurance contributions of 4.6% of earnings) is not sufficient 

to build to an adequate pension and the Green Paper explicitly rules out 

additional compulsory contributions. Yes, the type of pension scheme matters, 

but the level of pension savings matters most of all. 
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