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6. It is all back to front: critical issues
in the design of defined contribution
pension plans
David Blake1

6.1 INTRODUCTION

If a defined contribution (DC) pension plan is well designed, it will be a
single, integrated financial product that delivers at reasonable cost to the
plan member a pension that provides a high degree of retirement income
security. This pension will provide an adequate replacement income for the
remaining life of the plan member (and possibly also his or her partner) and
removes the risk that the member outlives his or her resources. A well-
designed plan will therefore be designed from back to front, that is, from
desired output to required inputs. A well-designed plan will also ensure
that, at each stage in the delivery process, appropriate incentives are given
to those delivering key services.

There are six critical issues in the design of DC plans: charges, lapses,
investment strategy, investment performance, fund annuitization and
provider incentives. This chapter examines how well Personal Pension
Plans (PPPs) deal with these issues. PPPs are the the main type of individ-
ual DC plan operating in the UK. They were introduced in 1988 by the
Thatcher government (Social Security Act 1986) to increase labour market
flexibility by improving pension portability. Workers were allowed to leave
their employer’s occupational plan and start a PPP which could be trans-
ferred with them when they changed jobs.2 We end by offering suggestions
about how the design of individual DC plans can be improved.

6.2 CHARGES3

Charges are needed to pay for key services such as plan administration and
fund management as well as provider profit, but the higher the charges, the
lower the accumulated fund value at the retirement date and the lower the
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subsequent pension. At the same time, any particular charging structure has
implications for the incentives offered to those delivering such key services.

An important problem facing plan members is not only that plan charges
can be substantial, but also that charging structures can be complex and
disguised and this provides a potential source of confusion.4 Furthermore,
these charging structures generally incorporate substantial front-loaded
elements which can be detrimental for members, since they have the effect
of tying them to potentially inefficient providers who, in consequence, have
little incentive to improve their efficiency. Also front-loaded charges involve
significant penalties for those plan members who exit early from plans, and,
according to industry average estimates for the UK, around 84 per cent of
plan members drop out of 25-year plans prior to maturity.5

It is important to understand both the nature of charges and also how
those charges are reported.

6.2.1 Types of Charges

Pension plan charges can be levied on a number of bases:

1. Charges based on contributions:
● entry charges, either related to or independent of contributions,
● regular (periodic) charges, either related to or independent of

contributions.
2. Charges based on asset values:

● regular charges based on interim value,
● exit charge based on redemption (that is, terminal, transfer or

paid-up) value.

If charges are extracted prior to the delivery of the service to which they
relate, they are said to be front-loaded; if they are extracted afterwards, they
are said to be back-loaded. Front-loaded charges do not tend to provide the
best incentive for providers to deliver good service.

To illustrate the effects of these charges on fund value, we define the fol-
lowing terms:

VT Redemption value of the fund at period T.
Vt Value of the fund at the end of period t; t will take the value 0 at the

start of the plan and T at the end of the last period of contribution.
gt Realized growth rate in the fund’s value achieved by the fund

manager in period t.
Ct Contribution made in period t. We assume that contributions are

made at the beginning of each period and that contributions grow
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at an annual rate of e per cent (for example, the rate of growth
might reflect the growth rate in national average earnings). Thus
Ct�Ct�1 (1�et�1), where e0�0.

Mt Policy fee for the period. This is assumed to be uprated at the rate
of i per cent per annum (for example, i might be related to the rate
of change in the consumer price index). Thus Mt�Mt�1(1� it�1),
where i0�0.

f Fund management fee (expressed as a proportion). This is
assumed to be paid annually on the fee date and to be propor-
tionate to the value of the fund at that date.

a Allocation of contributions to units, adjusted for levies on any
capital units and any loyalty bonuses (expressed as a proportion).

s Bid–offer spread on contributions (expressed as a proportion).
xt Redemption fee payable either at maturity (when t�T) or when

the plan is transferred or converted to paid-up status (when t�T).
F0 Policy set-up fee, paid at the start of the plan.
Z0 Annuitized value of any set-up fee (e.g. the independent financial

adviser’s (IFA’s) fee).

The value of the fund in period t is then given by the following iterative
equation:

(6.1)

which can also be expressed as:

� (6.2)

In this equation, C represents the amount contributed by the plan member
(which is uprated annually by et), while the gt terms represent the realized
returns achieved by the fund manager. All other terms are related to charges.

6.2.2 Reduction in Yield

The complexity of equation (6.2) means that there is no simple summary
measure for the impact of charges. The conventional approach is to calcu-
late the reduction in yield (RiY) resulting from the charges.

(1 � f)t�m�1 �
t�m�1

k�1
(1 � gk)�(1 � xt) � Z0.

Vt � �
t

m�1
��Ca(1 � s) �

m�1

k�0
(1 � ek) � M �

m�1

k�0
(1 � ik)�

(1 � f) (1 � gt) (1 � xt) � Z0,� Mt�1(1 � it�1)}

Vt � {Vt�1 � a(1 � s)Ct�1(1 � et�1)
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Suppose that g is the geometric mean of the gt terms, then the RiY is
defined as the difference between the geometric mean return (g) achieved
by the plan in question and the plan’s effective yield (g�), which is equal
to the yield on a hypothetical zero-load plan (that is, one for which a � 1,
s � 0, M � 0, f � 0, x � 0, Z0 � 0) with the same gross contributions and
having the same terminal value as the plan in question. Hence, g� is the solu-
tion to the following equation:

(6.3)

where Vt is defined as in (6.1) or (6.2). The reduction in yield is calcu-
lated as:

. (6.4)

The higher the charges, the lower will be the net contributions invested;
hence, the lower will be g� and the larger will be the reduction in yield.

The value of a particular fund at the end of a particular investment
horizon will be affected both by the charges it imposes and by the realized
growth rate, gt, in assets achieved over the investment horizon. However,
since the realized returns are not known until the end of the investment
horizon, the UK financial regulator (the Financial Services Authority)
requires that funds disclose their RiY, based on a standard assumed or pro-
jected growth rate (that is, calculations are required in which the growth rate
g is assumed to be the same both for each year of the investment horizon
and for all funds).

Table 6.1 illustrates both charges and reductions in yield for a regular
premium PPP paying £200 per month as reported in the October 1998
Money Management survey when the FSA’s standard assumed investment
rate was 9 per cent per annum. The table shows that, for a five-year invest-
ment horizon, the best fund had a RiY of 1.26 per cent (equivalent to 3.1
per cent of the terminal fund value), while the worst fund had a RiY of 8.47
per cent (equivalent to 19.2 per cent of fund value). For 25-year plans, the
RiY lay in the range 0.68–2.16 per cent and averaged 1.39 per cent, imply-
ing charges that average 19 per cent of fund value and rise to as high as 28
per cent. As a result of these high charges, the UK Government introduced
a new low-cost individual DC plan in 2001 called a Stakeholder Pension
Plan (SPP). SPPs originally had a maximum RiY of 1 per cent (equivalent
to 13.7 per cent of fund value) and allow penalty-free transfers of assets
between plans. However, they are not popular with pension plan providers
who do not actively promote them and as a consequence very few of them

RiY � g � g�

Vt � �
t

m�1
��C �

m�1

k�0
(1 � ek)�(1 � g�)t�m�1�,
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have been sold. Under pressure from the pensions industry, the government
increased the charge cap in 2005 to 1.5 per cent for the first 10 years, but
even this has not been sufficient for the providers to begin actively promot-
ing SPPs.

6.2.3 Reduction in Contributions

An even more striking way of reporting charges is the reduction in contri-
butions (RiC ). This is defined as the difference between the gross contri-
butions (C) into a plan and the plan’s effective contributions (C�), as a
proportion of gross contributions. Effective contributions are equal to the
contributions into a hypothetical zero-load plan with the same average
return and with the same terminal value as the plan in question. The
effective contribution is therefore the value of C� which solves the follow-
ing equation:

, (6.5)

where Vt is defined as in (6.1) or (6.2). The reduction in contributions is cal-
culated as:

. (6.6)RiC � (C � C�) �C

Vt � �
t

m�1
��C� �

m�1

k�0
(1 � ek)�(1 � g)t�m�1�
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Table 6.1 Charges and reduction in yield in personal pension plans
(percentages)

5 years 10 years 15 years 20 years 25 years

Charges as a percentage of fund value
Best overalla 3.1 4.1 7.2 8.5 9.8
Best commission loaded fund 4.0 4.1 7.4 8.9 10.6
Industry average 11.6 13.0 14.8 17.7 19.0
Worst fund 19.2 22.0 24.6 28.2 27.8

Reduction in yield (%)
Best overalla 1.26 0.79 0.90 0.76 0.68
Best commission loaded fund 1.63 0.79 0.92 0.80 0.73
Industry average 4.91 2.65 1.93 1.68 1.39
Worst fund 8.47 4.76 3.43 2.88 2.16

Notes: Regular premium personal pension plan (£200/month); a lower of best
commission-loaded and best commission-free.

Source: Money Management (October 1998).



Since the left-hand sides of equations (6.3) and (6.5) are identical, the right-
hand sides must equal each other, which implies that the RiC is related to
the gross and effective yields as follows:

(6.7)

If there is no inflation uprating, then this reduces to the following approx-
imation:

RiC � t � RiY/2. (6.8)

Table 6.2 presents calculations of the RiY and RiC for a PPP with regular
premiums of £200 per month and a typical charging structure. The first
panel of the table shows that, as a result of a combination of the front-
loading of charges and the effects of compounding, the effective yield on
the fund rises with term to maturity and, as a consequence, the RiY falls
with term from 5.7 per cent for a five-year plan to 1.7 per cent for a 25-year
plan. However, although the RiY falls with term, it does not fall sufficiently
rapidly to compensate for the effects of compounding and so the RiC rises
with term (see (6.8)). The RiC is 13.4 per cent for a five-year plan and 23.2
per cent for a 25-year plan, marginally more than the tax relief on pension
plans currently available to a basic rate taxpayer in the UK (i.e., 20 per
cent). Similarly, the total compounded charge as a percentage of terminal
fund value rises from 15.4 per cent to 30.2 per cent. Even the new SPPs, with
their original maximum charge of 1 per cent of fund value, imply a RiC of
13.6 per cent over a 25-year investment horizon.

6.2.4 Frequently Changing and Disguised Charging Structures

An examination of Money Management’s annual Personal Pensions publica-
tions6 reveals that funds change their charging structures on a regular basis.
This makes it very difficult to compare funds over time and raises the ques-
tion as to whether particular charging structures and changes to them are
used to conceal the impact of costs, and thereby confuse the plan member.

One illustration of this relates to the treatment of paid-up plans
(or PUPs), highlighted by Slade (1999). When plan holders move to a new
pension plan, they have the choice of taking a transfer value with them
or leaving their assets in the original plan, which is then converted into a

(1 � g)t�m�1�.��t

m�1
� �

m�1

k�0
(1 � ek)�

RiC � 1 � ��t

m�1
� �

m�1

k�0
(1 � ek)�(1 � g�)t�m�1��
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herding effect in the behaviour of pension fund managers, which can be
explained by the fact that the reputation of fund managers is based on
their relative performance against each other.19 Nevertheless, the difference
between the best and worst performing funds is very great, as the last row
of Table 6.7 indicates.

Table 6.8 shows how well UK pension funds have performed in compar-
ison with other participants in the market. The fourth column reveals that
the average UK pension fund underperformed the market average by 0.45
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Note: The diagram shows the distribution of the lifetimes in months of the 973 unit trusts
which were wound up or merged during sample period 1972–75.

Source: Lunde, Timmermann and Blake (1999, Table 1).

Figure 6.7 Frequency distribution of durations of UK unit trusts from
inception
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per cent per annum; and this is before the fund manager’s fee is taken into
account. Further, only 42.8 per cent of funds outperform the market
average. The main explanation for this is the relative underperformance in
UK equities, the largest single category with an average portfolio weight-
ing of 54 per cent over the sample period; the average underperformance is
�0.33 per cent per annum and only 44.8 per cent of UK occupational
pension funds beat the average return on UK equities. To be sure, relative
performance is better in other asset categories, especially UK and inter-
national bonds, but the portfolio weights in these asset categories are not
large enough to counteract the relative underperformance in UK equities.

Tables 6.7 and 6.8 together indicate how close the majority of the
pension funds are to generating the average market return. The median
fund generated an average total return of 12.06 per cent per annum, just 12
basis points short of the average market return, and 80 per cent of the funds
are within one percentage point of the average market return. This suggests
that, despite their claim to be active fund managers, the vast majority of
UK pension fund managers are not only herding together, they are also
closet index matchers.20

The final result concerns the abilities of UK pension fund managers in
active fund management; that is, in their attempts to beat the market in
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Table 6.8 Performance of UK managed funds in comparison with the
market, 1986–94 (percentages)

Average Average Average Average Percentage
portfolio market pension fund out- out-
weight return return performance performers

(%) (%) (%) (%)

UK equities 53.7 13.30 12.97 �0.33 44.8
International 19.5 11.11 11.23 0.12 39.8

equities
UK bonds 7.6 10.35 10.76 0.41 77.3
International 2.2 8.64 10.03 1.39 68.8

bonds
UK index bonds 2.7 8.22 8.12 �0.10 51.7
Cash/other 4.5 9.90 9.01 �0.89 59.5

investments
UK property 8.9 9.00 9.52 0.52 39.1

Total 12.18 11.73 �0.45 42.8

Note: International property is excluded since no market index was available.

Source: Blake, Lehmann and Timmermann (1999, Table 2).



comparison with a passive buy and hold strategy. The most important task
of managed fund managers is to establish and maintain the strategic asset
allocation. This is essentially a ‘passive’ fund management strategy. However,
fund managers claim that they can ‘add value’ through the ‘active’ man-
agement of their fund’s assets. There are two aspects to active management:
security selection (also known as stock selection) and market timing (also
known as tactical asset allocation). Security selection involves the search
for undervalued securities (that is, it involves the reallocation of funds
within asset categories) and market timing involves the search for under-
valued sectors (involving the reallocation of funds between sectors or asset
categories).

BLT decomposed the average total return (12.034 per cent p.a.) generated
by fund managers into the following components (see appendix):

Component Percentage

Strategic asset allocation 99.47
Security selection 2.68
Market timing �1.64
Other �0.51

Total 100.00

They found that 99.47 per cent of the total return generated by UK fund
managers can be explained by the passive strategic asset allocation. In terms
of active components, the average pension fund was unsuccessful at market
timing, generating a negative contribution to the total return of �1.64 per
cent. The average pension fund was, however, more successful in security
selection, making a positive contribution to the total return of 2.68 per cent.
But the overall contribution of active fund management was just over 1 per
cent of the total return (or about 12 basis points p.a.), which is less than the
annual fee that active fund managers charge (which range between 20 basis
points for a £500m fund to 75 basis points for a £10m fund).21

In summary, we find that, although investment performance is another
critical determinant of the size of the pension in retirement, there is little
evidence that fund managers as a group can systematically deliver superior
investment performance over long investment horizons from active fund
management.22 There is, however, strong evidence of both herding and
closet index matching. There are also problems with assessing investment
performance. First, the performance of fund managers seems to be so
highly concentrated around the peer-group median that performance rank-
ings are uninformative, because very small changes in performance of only
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a few basis points by a particular fund manager would produce very con-
siderable changes in the rankings, without indicating any substantive change
in the skill of the fund manager. Equally, the small numbers of managers
at the extremes of the distribution have such wide differences in perfor-
mance between themselves that even quite major changes in performance
by one of these managers would result in no change in the rankings. This
suggests that a fund manager’s current ranking is likely to provide a very
poor indicator of both absolute and relative future performance. Secondly,
the benchmark return against which fund managers are to be judged must
be interpreted with considerable caution. To illustrate, one of the key
benchmarks is the peer-group benchmark, but the peer group does not
remain constant over time, as some managers will drop out (that is, fail to
survive) while other new ones will join. This makes it difficult to construct
a consistent time series for the benchmark. In the case of some performance
measurement services, the information on non-surviving funds is actually
removed from their database. Since the non-surviving funds will generally
have had poor performance prior to their demise, their deletion from the
database will raise the average benchmark performance23 and make the
remaining funds appear to have worse performance relative to the now
biased benchmark than is actually the case. Blake and Timmermann (1998)
estimated the resulting survivorship bias to be approximately 0.8 per cent
per annum.24 It is difficult to avoid the conclusion that most PPP members
would be better off by investing in passive index funds and paying the much
lower fund management fees that passive managers charge.

6.6 FUND ANNUITIZATION

Eventually, and certainly by age 75, in the UK, the full value of the assets
owing to the plan member must be liquidated and the proceeds used to pur-
chase a life annuity. Generally, some of the proceeds can be taken as a cash
lump sum. In many countries, such as the US, Japan, Germany and
Australia, there is no formal requirement to take an annuity: the entire pro-
ceeds from the DC plan can be taken as a lump sum. But unless the plan
member uses the lump sum to buy an annuity at some stage, he or she
bears another type of risk, namely longevity risk, the risk of outliving one’s
resources.25

DC plans will only be considered a success if they can deliver adequate
life-long pensions in retirement. But there is a major impediment to the pro-
vision of decent pensions during the retirement phase itself, namely the
annuity market. The principal vehicle for delivering DC pensions is an
annuity purchased from a life assurance company. Even in economies with

Critical issues in defined contribution pension plans 131



well-developed annuity markets, the market for immediate annuities is
highly concentrated with, for example, only around 10 serious providers at
any one time from a potential market of more than 200 authorized life com-
panies in the UK.26 In this section, we review the problems facing annuity
providers.

6.6.1 The Problems Faced by Annuitants and Annuity Providers

There are a number of problems facing both annuitants and annuity
providers. First, there is interest rate risk. Annuity rates vary substantially
over the interest rate cycle. They are related to the yields on government
bonds of the same expected term. Since historically the yields on long-term
government bonds have varied by up to 150 per cent over the cycle,27 we can
expect annuity rates to vary by the same order of magnitude. Secondly,
there is inflation risk, the risk faced by those purchasing level annuities that
unanticipated high inflation rapidly reduces the real value of the pension.

Thirdly, there is an adverse selection bias associated with longevity risk.
This is the risk that only individuals who believe that they are likely to live
longer than the average for the population of the same age will voluntarily
choose to purchase annuities. Individuals have a good idea, on the basis of
both their own personal medical and family histories, whether they are
likely to experience lighter or heavier mortality. Insurance companies do
not have access to this information with the same degree of reliability.
There is therefore an informational asymmetry between the insurance
company offering the annuity and the prospective annuity purchaser. The
insurance company is not able to differentiate between prospective pur-
chasers who will experience heavier mortality (and so make a profit for the
insurance company) and those who will experience lighter mortality (and
hence make a loss for the insurance company); however, it realizes that
those most likely to purchase annuities will come from the latter group
rather than the former group. To hedge this risk, the insurance company
will base its annuity rates on the ‘select group’ that is most likely to pur-
chase annuities. Annuities will therefore be poor value for money for
members of the first group.

Fourthly, mortality rates tend to improve over time and there can be
severe financial consequences if insurance companies underestimate mor-
tality improvements. Mortality forecasts errors of 15–20 per cent over 10-
year horizons are not uncommon28 and some insurance companies in the
UK have underestimated the average life expectancy of their pool of annu-
itants by up to two years.29

Fifthly, there is reinvestment risk. This is the risk faced by annuity pro-
viders that there are insufficient long-maturing matching assets (especially
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government bonds) available to provide the annuity payments, with the con-
sequence that the proceeds from maturing assets may have to be reinvested
on less favourable terms.

Table 6.9 shows that insurance companies impose charges of between 10
and 20 per cent of the fund value to cover the risks that they face. It is pos-
sible to decompose the charges on annuities extracted by life companies
into the following components using estimates derived by Finkelstein and
Poterba (2002, hereafter FP): a component arising from the selection risk
associated with the type of people who purchase annuities, a component
arising from the additional risk associated with the type of people who pur-
chase annuities in the voluntary market, a component arising from escala-
tion risk, and a component that covers administration costs and profit to
the insurance company. It is also possible to identify a size effect, an age
effect and a sex effect.

The basis for FP’s analysis is the money’s worth of an annuity which is
defined as the ratio of the expected present value (EPV) to the premium,
where the EPV is defined as:

, (6.18)

where:

Y � Nominal initial annuity payment,
� Escalation factor (zero for level annuity),

rk � Nominal spot yield for year k derived from the government bond
spot yield curve,

T � Maximum length of pension based on the assumption that no one
lives beyond age 112, and

Pt � Probability that the annuitant survives t years.

FP derive estimates of (6.18) based on three different sets of single-life mor-
tality tables: the population mortality tables provided by the UK Government
Actuary’s Department, and the mortality tables for voluntary and compul-
sory annuitants provided by the Institute of Actuaries. The latter two sets
of tables are the IM80 and IF80 tables for voluntary purchase male and
female life annuities and the PM80 and PF80 tables for the compulsory pur-
chase male and female life annuities that must be bought when someone
retires from a PPP. These tables are based on the mortality experience of
these two select groups during the period 1979–82 and have been adjusted
to account for mortality improvements since that period.

�

EPV � �
T

t�1

Y(1 � �)tPt

�
t

k�1
(1 � rk)

� 100
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Table 6.9 Decomposition of charges in annuities with £10 000 purchase
price

Level Escalating at 5%

Compulsory Voluntary Compulsory Voluntary

Male aged 65
Initial annuity payment (£) 879.70 844.40 550.20 522.90
Total implied charge (%)a 10.3 13.5 14.2 19.6

composed of:
volunteer premium (%)b — 4.2 — 6.5
escalation premium (%)c — — 2.2 2.3
selection premium (%)d 4.7 4.6 6.4 6.1
administration cost 5.6 4.7 5.6 4.7

and profite

Size premium:g

£10 000 to £50 000 �1.3 NA NA NA
£50 000 to £100 000 0.2 NA NA NA

Male aged 70
Initial annuity payment (£) 1036.10 992.80 703.70 670.40
Total implied charge (%)a 13.1 16.3 17.1 21.4

composed of:
volunteer premium (%)b — 6.6 — 8.9
escalation premium (%)c — — 2.6 1.6
selection premium (%)d 4.7 4.6 6.1 5.8
administration cost 8.4 5.1 8.4 5.1

and profite

Age premiumf 0.0 2.4 0.1 1.4
Size premium:g

£10 000 to £50 000 �0.6 NA NA NA
£50 000 to £100 000 0.3 NA NA NA

Female aged 65
Initial annuity payment (£) 768.50 727.60 445.4 420.3
Total implied charge (%)a 9.9 14.7 14.1 20.7

composed of:
volunteer premium (%)b — 3.2 — 4.7
escalation premium (%)c — — 3.1 3.5
selection premium (%)d 1.9 1.9 3.0 2.9
administration cost 8.0 9.6 8.0 9.6

and profite

Size premium:g

£10 000 to £50 000 �1.4 NA NA NA
£50 000 to £100 000 0.5 NA NA NA
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Table 6.9 (continued)

Level Escalating at 5%

Compulsory Voluntary Compulsory Voluntary

Female aged 70
Initial annuity payment (£) 885.20 843.50 560.80 532.10
Total implied charge (%)a 12.7 16.7 17.2 22.4

composed of:
volunteer premium (%)b — 4.5 — 5.9
escalation premium (%)c — — 3.4 3.4
selection premium (%)d 1.8 1.8 2.9 2.7
administration cost 10.9 10.4 10.9 10.4

and profite

Age premiumf �0.1 1.2 0.2 0.9
Size premium:g

£10 000 to �1.0 NA NA NA
£50 000

£50 000 to 0.6 NA NA NA
£100 000

Notes:
a The difference between an actuarially fair annuity (100%) and the money’s worth of the

annuity using the population mortality table (e.g. 100–89.7 for the level compulsory
annuity for a 65-year-old male).

b For voluntary annuities only, the difference between the money’s worth of the
annuity using the voluntary mortality table and the money’s worth using the
compulsory mortality table (e.g. 95.3–91.1 for the level voluntary annuity for a 65-year-
old male).

c For escalating annuities only, the difference between the money’s worths of the level and
escalating annuities, both evaluated using the own-market mortality table (e.g. 94.2–92.2
for the compulsory annuity for a 65-year-old male).

d The difference between the money’s worth of the annuity using the own-market mortality
table and the money’s worth using the population mortality table (e.g. 94.4–89.7 for the
level compulsory annuity for a 65-year-old male).

e The difference between the total implied charge and the sum of the volunteer, escalation
and selection premiums.

f The difference between the sums of the volunteer, escalation and selection premiums at
age 70 and 65.

g The difference in money’s worth between the lower and higher valued annuities, both
evaluated using population mortality tables (e.g. 89.7–91.0 for the £10 000 and £50 000
annuities for a 65-year-old male).

Source: Author’s calculations based on the averages from a sample of nine insurance
companies reported in Tables 2, 7 and 12 of Finkelstein and Poterba (2002).



If an annuity is fairly priced, its money’s worth should be 100 per cent.
In practice, though, it will be less than this because of the charge compo-
nents outlined above. FP use data provided by Moneyfacts and Annuity
Direct for November 1998: they analyse the money’s worth of an immedi-
ate single-life annuity with monthly payments and a premium of £10 000.
Their decomposition is presented in Table 6.9.

Take, for example, the case of a 65-year-old male and a level annuity. This
pays £879.70 in the compulsory purchase market and £844.40 in the vol-
untary open market, the difference reflecting the greater life expectancy of
those who purchase annuities on a voluntary basis over those who are
required to do so as part of their pension plan (we denote this component
of charges the ‘volunteer premium’). The total implied charge is 10.3 per
cent of the purchase price in the compulsory market and 13.5 per cent in
the voluntary market. This is found as follows: calculate (6.18) using the
population mortality table with Y�£879.70 for the compulsory annuity
and £844.40 for the voluntary annuity and divide this by the purchase price
(£10 000) to give the money’s worth, which is then subtracted from 100 per
cent. Using population mortality data to calculate (6.18) is equivalent to
assuming the longevity experience of a typical member of the population
as a whole.

If, using population mortality, the money’s worth is below 100 per cent,
this implies that there are additional longevity risks associated with the
select group of the population who purchase annuities. We quantify these
additional risks as follows. The ‘selection premium’ covers the additional
longevity risk of someone who purchases an annuity in comparison with a
typical member of the population at large of the same sex and age. The
selection premium associated with compulsory annuities is 4.7 per cent: it
is measured as the difference in money’s worths calculated using (6.18)
based on compulsory mortality tables and (6.18) based on population
mortality tables. So even though members of PPPs have no choice about
whether or not to buy an annuity, they, as a group, experience sufficiently
lighter mortality than the population as a whole, that insurance companies
need to charge 65-year-old men a premium of 4.7 per cent to cover this
additional risk. The selection premium with voluntary annuities is, at 4.6
per cent, of a similar order of magnitude.

Since those who buy annuities voluntarily experience even lighter mor-
tality than PPP members, insurance companies charge such purchasers an
additional volunteer premium. This is calculated as the difference between
the money’s worth in the voluntary market using the voluntary mortality
table and the money’s worth in the voluntary market using the compulsory
mortality table. For a 65-year-old male, the volunteer premium is 4.2 per
cent.
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The table also reports evidence of a size effect in annuity provision and
two countervailing influences are apparent. The first is a scale effect: the
cost of administering an annuity is independent of its size, so that insur-
ance companies should be willing to pass scale economies on to high-
valued plan members. The table shows that this happens, although evidence
is only available on compulsory level annuities: the charge is 1.3 percentage
points lower for a 65-year-old man when the purchase price is £50 000 than
when it is £10 000. The second effect is a wealth effect: richer people tend to
live longer than poorer people, and this should be reflected in a higher
longevity premium. This effect begins to dominate the scale effect on annu-
ities over £50 000: there is a small increase in charges of 0.2 percentage
points as the plan size rises from £50 000 to £100 000.

We can assess the importance of the age effect by comparing these results
with those relating to a male aged 70. There are two factors to consider: an
older man has on average fewer remaining years of life than a younger man,
but, because he has survived to a greater age than the younger man he
has greater total life expectancy. The first factor will result in a higher
annuity for the older man than for the younger man, but this will be partly
counteracted by the second factor: the risk that an annuitant will live a very
long time increases with the age at which he purchases the annuity. The
second panel of the table shows that a 70-year-old man receives an annuity
that is 18 per cent higher than that for a 65-year-old man in both the com-
pulsory and voluntary level markets. However, the total charges for the
70-year-old are nearly three percentage points higher in each market. The
selection premium remains the same in both markets, but the volunteer
premium is 2.4 percentage points higher. We can interpret the figure of 2.4
per cent as the ‘age premium’ and note that, in the case of 65-year-old men,
the age premium is present only in the voluntary market, not the compul-
sory market. A size effect is also present, although the orders of magnitude
differ slightly in comparison with the 65-year-old male.

The final effect that we can identify is a sex effect: women tend to live
longer than men and this is reflected in the size of the annuity they are offered
for a given premium. A 65-year-old women receives a level annuity that is
13–14 per cent lower than that of a 65-year old man, while a 70-year-old
woman receives broadly the same annuity as a 65-year-old man. The level
and pattern of charges differs, however. The total charge for men is generally
higher than for women in the compulsory market, but lower in the voluntary
market. Both the selection and volunteer premiums are lower for women
than for men. There is a positive age premium in the voluntary market, but
at 1.2 per cent it is only half that for men, while in the compulsory market,
the age premium is negative (�0.1 per cent): the age premium is the difference
between the sums of the volunteer, selection and escalation premiums at age
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70 and 65 years, respectively. The wealth component of the size effect is larger
for women than for men (0.5 compared with 0.2 at age 65 and 0.6 compared
with 0.3 at age 70).

The initial annuity payment with a 5 per cent escalating annuity is 37 per
cent lower than for a level annuity for a 65-year-old man in the compulsory
market and 38 per cent lower in the voluntary market. It takes six years for
the escalating annuity to catch up with the level annuity and 13 years before
the total cash payments under the two policies are equalized. In the case of
a 65-year-old woman, the initial payment from the escalating annuity is 42
per cent lower for both the compulsory and voluntary markets. It takes
around seven years for the two cash amounts to equalize and a further eight
years before the total cash payments equalize.

The total implied charge is higher for escalating annuities than for level
annuities. This is because both the volunteer and selection premiums are
higher and there is an additional ‘escalation premium’ to take into account.
The escalation premium covers a type of longevity risk that arises from the
backloading of payments with escalating annuities: if the annuitant lives
longer than anticipated, the additional payments will be rising with the
escalating annuity but remain constant with the level annuity. It is calcu-
lated as the difference between the money’s worths of the level and esc-
alating annuities, each evaluated using own-market mortality tables. The
escalation premium varies between 1.6 and 2.6 per cent for men and
between 3.1 and 3.5 per cent for women.

To illustrate in the case of a 65-year-old man, the volunteer premium is
6.5 per cent with the escalating annuity and 4.2 per cent with the level
annuity. The selection premium is 6.4 per cent compared with 4.7 per cent
in the compulsory market and 6.1 per cent compared with 4.6 per cent in
the voluntary market. In comparison, with a 65-year-old woman, the vol-
unteer premium is 4.7 per cent with the escalating annuity and 3.2 per cent
with the level annuity. The selection premium is 3.0 per cent compared with
1.9 per cent in the compulsory market and 2.9 per cent compared with 1.9
per cent in the voluntary market. The age premium is smaller for both men
and women in the compulsory market (at 0.1 per cent and 0.2 per cent,
respectively) than in the voluntary market (at 1.4 per cent and 0.9 per cent,
respectively).

The allowance for administration costs and profit is calculated as the
difference between the total implied charge and the sum of the volunteer,
escalation and selection premiums. We find that compulsory annuities are
generally more profitable than voluntary annuities, reflecting the fact that
the compulsory market is a captive one, that female annuities are more
profitable than male annuities and that the profit margin rises with age,
especially in the compulsory market.
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6.6.2 How Annuitants and Insurance Companies Currently Deal with
these Problems

Insurance companies use the government (and high grade corporate) bond
market to protect themselves against both interest rate and inflation risk
arising after the annuity is purchased. When an insurance company sells a
level annuity, it uses the proceeds to buy a fixed-income government bond
of the same expected term as the annuity (typically 15–17 years) and then
makes the annuity payments from the coupon payments received on the
bond. Similarly, when an insurance company sells an indexed annuity, it
buys an index-linked bond of the same expected term as the annuity; few if
any insurance companies would take the risk of selling indexed annuities
with expected maturities beyond that of the most distant trading indexed-
linked government bond, although the emergence of an inflation swaps
market is beginning to change this.

But annuitants themselves remain exposed to interest and inflation risk. If
a DC plan member retires during an interest rate trough (as happened during
the late 1990s and early 2000s in the UK, for example), he or she can end up
with a very low pension. Similarly, if a 65-year-male old annuitant chooses
a 5 per cent escalating annuity, he will receive an initial cash sum that is about
37 per cent lower than a level annuity, and it would take six years for the esca-
lating annuity to exceed the level annuity. Since retired people also tend to
underestimate how long they will continue to live,30 most prefer to buy a level
annuity and thereby retain the inflation risk. In 1995, as a result of falling
interest rates, the UK Government was pressed into allowing income draw-
down (also known as systematic withdrawal): it became possible to delay the
drawing of an annuity until annuity rates improved (or until the age of 75)
and in the interim take an income from the fund which remained fully
invested.

So insurance companies use the financial markets (in particular they
make use of financial instruments issued by the government, namely fixed-
income and index-linked bonds) to hedge the interest and inflation rate
risks that they face from the date that the annuity is purchased. But the
interest rate risk up to the date of retirement is borne by the future annui-
tant, and the inflation risk after the retirement date is also borne by the
annuitant unless he or she is willing to forgo a substantial cash sum at
the start of retirement as a consequence of purchasing an indexed annuity.
The longevity risk and the risk associated with underestimating improve-
ments in mortality appear to be shared between insurance companies and
annuitants: despite adding substantial cost loadings of 10–20 per cent to
cover these risks, most insurance companies in the UK do not actively seek
annuity business.
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