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1. Introduction 

1.1 One of the effects of recent UK legislation regarding defined contribution pension schemes is that the 
employees of companies offering defined benefit arrangements are faced with alternative methods of 
pension provision. This paper sets out the background to the choice they have to make and considers the 
plan amendments employers have introduced in the light of the new competition. It then uses economic 
modelling to see whether some form of predetermined plan can be adopted by an employee which gives a 
goodchance of optimising the individual's retirement income. 

2. UK State Pension Arrangements 

The Basic State Pension 

2.1 Employees and employers are required to pay National Insurance Contributions (NICs) to participate 
in the Social Security System. Any person who has an adequate NIC record on reaching State 
Pensionable Age (SPA) - 65 for men, 60 for women - becomes entitled to a flat rate pension. This is 
currently £2,267 p.a for a single person, about 20% of National Average Earnings. For married couples 
this increases to £ 3,630 p.a. 

The Additional State Pension 

2.2 The State Earnings Related Pension Scheme (SERPS) was introduced in April 1978 as a top-up for 
the flat rate pension, and reduced in April 1988. The remuneration covered by SERPS, known as 
Relevant Earnings, lies between the lower earnings limit (LEL), currently £2,236 p.a. and linked to the 
single person's flat rate pension, and the upper earnings limit (UEL), currently £16,900 p.a. 

2.3 Following the 1988 changes, the long-term target is to provide a pension of 20% of an employee's 
career average Relevant Earnings, revalued in line with National Average Earnings. Transitional 
arrangements mean that, for those reaching SPA before 6 April 2009, the target may be as high as 25%. 
A spouse's reversionary pension equal to 50% of the employee's pension is also payable. In course of 
payment, the State provides full price-indexation on both flat rate and SEWS pensions. 



Contracting Out via Defined Benefit Schemes 

2.4 Employers with g o d  pension plans have always been allowed to contract out of SEWS by 
undertaking to provide from their own Scheme at least Guaranteed Minimum Pensions (GMPs), designed 
to replace the SERF'S pension given up during each employee's period of contracted+ut service. In 
return for reducing the liabilities of the State Scheme, both employees and employer enjoy a reduction in 
their NICs. For the period 6 April 1988 to 5 March 1993 the abatement is 5.8% of Relevant Earnings, 
split 2.0% to the employee and 3.8% to the employer. The rates are reviewed 5-yearly. 

2.5 SERPS was designed to provide an accelerated rate of accrual for employees part way through their 
working lives at its inception. As a result, the total contracted-out abatement has fallen from 7.0% in 
1978 to 5.8% at present, and is projected gradually to reduce to 3.4% in April 2018. This reflects the 
declining proportion of those contracted-out who will be accruing GMPs at accelerated rates. 

Contracting out via Defined Contribution Schemes 

2.6 The Social Security Act 1986 (SSA86) made it possible to contract out of SERPS via a money 
purchase scheme, purely by reference to the level of contribution being paid rather than by a guarantee of 
the amount of pension benefit emerging. It also abolished the power to make membership of a company 
scheme compulsory. Any employee who would otherwise participate in SERPS may now contract out 
individually through an Appropriate Personal Pension Scheme (APPS). 

2.7 The mechanism for this is to treat the employee as participating in SERF'S. Full rate NICs are paid by 
employee and employer, and the Department of Social Security (the DSS) passes on an amount equal to 

the contracted-out abatement to the relevant Personal Pension provider, usually a life insurance company. 
In addition, while NICs do not qualify for income tax relief, basic rate tax relief is added to the 
employee's share of the abatement. Furthermore, certain schemes (broadly, for those employees who do 
not have the option of joining acontracted-out occupational scheme) also qualify for a temporary 
incentive payment of 2% of their Relevant Earnings until April 1993, furlher to encourage contracting- 
out 

3. Occupational Pension Schemes 

Recent Legislation 

3.1 Apart from the changes to the contracting-out arrangements, the main item of legislation immediately 
affecting the pensions payable from UK defined benefit schemes relates to early leavers with over 2 years 
of pensionable service. It was already the case that a GMP had to be revalued broadly in line with 
National Average Earnings between the date of exit and SPA (see Appendix A). There is now a 
requirement that the excess of the deferred pension earned since January 1985 over the GMP must be 
revalued at 5% p.a. or the increase in the cost of living since exit, whichever is less at the time of 
retirement. This revaluation is soon to be extended to cover the whole of the excess pension for future 
leavers. 



3.2 The Finance Act 1989 introduced another complication, namely a limit on pensionable salary for all 
new entrants to tax-approved schemes. This is presently £60.000, and will be linked to prices in future. 
UK earnings growth has tended to exceed price rises by some 2% per year, so this last feature will have an 
increasingly severe impact upon pension provision. Individual promotions will exacerbate this. 

The Impact of Personal Pensions 

3.3 A 1988189 survey by R Watson &Sons, a representative cross-section of large and small funds 
covering about 15% of the membership of all UK company pension schemes, reveals the actions taken by 
some employers in the face of the challenge posed by private money purchase plans. 

3.4 Almost 90% of all scheme members are required to contribute to their fund. Some employees might 
decide to opt out of company pension schemes in order to secure the increase in net take-home pay which 
could arise if they took out a personal pension or relied entirely on SERPS for their pension provision. 
Some companies have therefore lowered the members' contribution rate, or introduced a new tier of 
benefits with lower accrual and contribution rates. to make their schemes more attractive. 

3.5 Some of the schemes surveyed (which had previously been entirely defined benefit in design) became 
hybrids by introducing an element of money purchase provision. This was generally by way of a money 
purchase underpin guaranteeing that the benefits provided (particularly for early leavers) would not be 
less than those which would have been secured from a money purchase scheme with a specified level of 
contribution. 

3.6 In total 24% of schemes surveyed introduced changes to their scheme design in the period up to April 
1988, as summarised in Table 1. Only 5% of the schemes surveyed had any significant money purchase 
element The challenge of personal pensions appears to have been met mainly by general improvements 
in benefits rather than changes that are specific to early leavers, the group most likely to gain from the 
new regime. 

Table 1 - Scheme Design Changes 

The changes 

(a) change from contributory to non-contributory 

(b) remaining contributory but with reduction in 
member's contribution rate 

(c) money purchase underpin introduced 

(d) increase in level of lump sum death benefit 

(e) improvement in pension accrual rate 

( f )  improvement in ill-health pension formula 

(g) became contracted out for first time 

Proportion of 
schemes surveyed 



3.7 When a company scheme is available, for those employees who elect to rely on personal pensions 
very few employers (1% of thosesurveyed) are presently prepared to pay any contributions to such 
arrangements other than their compulsory share of the contracted-out rebate. Some also impose 
restrictions upon the ability to join the company scheme at a later date. 

4. The Employee's Choice 

4.1 Davies and Campbell (1988) illustrated the wide variations that can occur in the cost of providing a 
pension based on 60th of final salary for a male in stable employment. I propose to extend this by 
looking at a whole working career, carryingout simulations using the stochastic economic model 
developed by Wilkie (1985). This will enable the vagaries of investment markets to be taken into 
account, particularly as they affect the benefits emerging from defined contribution schemes. 

4.2 The Wilkie model can be used to simulate any number of future economic scenarios covering 
fluctuations in inflation, equity dividend growth, and yields on shares and fixed interest securities. One of 
the features of the model is that it seeks to describe fluctuations around trends, whilst allowing the user to 
define the trends themselves. The central assumptions I have used are that 

(a) the force of price inflation is 5% (= 5.13% p.a.) 
(b) the running yield on UK equities is 4.55% 

(c) dividends grow in line with inflation 

(d) the yield on long-dated Government Securities is 9.0% 

Assumption (b) and (d) represent slight deviations from the standard Wilkie model. 

4.3 In addition, I have assumed that UK salary increases generally exceed price inflation by 2% p.a. 
whilst increases in the LEL average 1% p.a in real terms. Allowance is made for further pay rises 
stemming from promotion. Two scales used flatten out as retirement approaches. The "low" scale 
represents about 0.5% p.a. promotional increases, whereas the "high" scale is at least 2% p a ,  perhaps 
suitable for a high flyer. There is also a "peaked" scale, where earning power tends to diminish within a 
few years of retirement, as is sometimes the case with manual employment. Pensions in course of 
payment are assumed to increase at 3% p.a. 

4.4 I have also assumed that fund managers adopt a dynamic investment strategy, biased heavily towards 
equities until 5 years from retirement, when a shift to fixed interest investments takes place; Appendix B 
contains more details. In essence, each simulation has its own investment strategy, rather than a pre- 
determined approach which takes no account of the projected economic conditions, which can vary 
widely between simulations. I havededucted 1% of the fund each year and 1% of each tranche of new 
money to represet the expenses of management. 

4.5 Using this model. we may consider the choice that an employee has regarding his pension provision. 
For this purpose, I shall assume that his company operates a contracted-out defined benefit scheme with a 
retirement age of 65, based on pensionable salary equal to salary in excess of the LEL, which is pensioned 



by the flat rate State benefit. Pensions and deferred pensions accrue at 1160th per year of service and are 
calculated using the last 12 months pensionable salary before exit. There is a requirement for members to 
contribute at the rate of 5% of pensionable salary. 

4.6 From (3.7), employers rarely provide any form of subsidy for a personal pension for employees who 
opt not to join the company scheme. Therefore, the initial comparison would appear to be between the 
final salary scheme and an APPS. However, the employee will be effectively paying less towards the 
APPS than he would to the company scheme. In order to make a fairer comparison, I will assume that the 
employee pays additional contributions to his personal pension scheme such that his total commitment 
allowing for tax and NICs is equal to that which he would have paid had he joined the company scheme, 
i.e. 5% of pensionable salary. This will be in addition to the compulsory contribution from the employer 
equal to his share of the contracted-out rebate. From (2.5), it will be recalled that this rebate is expected 
to fall in future. 

4.7 In assessing the benefits emerging from personal pensions, final salary schemes, and combinations of 
both, I have adopted the premise that employees become increasingly risk-averse as retirement 
approaches. In particular, I have assumed that they will measure the adequacy of their pension by 
reference to their remuneration immediately before retirement. Greater levels of volatility in this 
relationship, particularly in the downward direction, will be regarded unfavourably unless offset by higher 
expected amounts of pension. 

4.8 Employment patterns vary greatly between individuals. For the sake of this paper, I have assumed a 
standard male career for pension purposes that starts at age 25, with job changes at 30.35 and 45 and 
retirement at 65. The effect of this, except for the last job, is to break the link between pension and final 
salary for defined benefit schemes, even with the revaluation of deferred pensions that is now required. 

5. The Results 

5.1 In this section, I set out the results of the simulations I have carried out. For convenience, I have 
chosen a base year starting 6 April 1988 to coincide with the 5-yearly review of the contracting out 
abatement, and have ignored the temporary 2% incentive described in (2.7). The economic assumptions 
are as set out in (4.2). I have used a coding system to represent the method of pension provision chosen, 
e.g. "PPFF", which means a personal pension for the first 2 jobs and a final salary scheme for the last 2 
jobs. 

5.2 The results for a male aged 25 are set out in Table 2, which expresses the emerging pension under 
each simulation as a percentage of final year's salary. It is summarised by showing various percentiles of 
the distribution, as well as the mean and standard deviation. The results of investing entirely in a money 
purchase contract may be illustrated by Case A - PPPP. It will be noted that the distribution of results is 
log-normal, with a short fat tail of unfavourable results and a long thin tail of favourable outcomes. By 
contrast, the tail in the defined benefits example is limited at the top end, and shows a very modest 
reduction at the lower end. The reason for this is that the GMP element is effectively hedged against 
earnings inflation, whilst for the early leaver the excess deferred pension revaluation is capped at 5% p.a. 



Therefore, in high inflation scenarios. the deferred pension loses its value rapidly against f d  s h y ,  
giving rise to the unfavourable results. In low inflation simulations, this is not the case. 

Table 2 - Age 25 Simulation 

caseA 

Year 1988 

Salary f 10,000 

Scale low 

Case B 

Year 1988 

Salary £10,000 

Scale high 

casec 

Year 1988 

salary E10,000 

Scale peaked 

caseD 

Year 2003 

salary f 10,000 

Scale low 

% ile 

5 
25 
50 
75 
95 

mean 
St D 

5 
25 
50 
75 
95 

mean 
St D 

5 
25 
50 
75 
95 

mean 
St D 

5 
25 
50 
75 
95 

mean 
St D 

PPPP 

18.9 
28.1 
36.8 
51.2 
78.3 

41.9 
20.6 

13.6 
20.5 
26.3 
35.8 
55.0 

29.6 
14.0 

20.1 
30.0 
39.3 
54.7 
83.8 

44.8 
22.1 

17.7 
26.6 
34.5 
47.3 
72.9 

39.2 
19.0 

PPPF 

39.1 
44.7 
51.6 
63.6 
85.3 

55.8 
16.0 

37.5 
41.1 
45.6 
53.1 
67.5 

48.3 
10.3 

39.7 
45.7 
53.1 
66.1 
89.3 

57.7 
17.2 

38.2 
43.2 
49.4 
60.3 
79.7 

53.2 
14.4 

PPFF 

41.8 
46.2 
50.4 
57.7 
70.6 

53.0 
10.0 

39.7 
42.9 
45.4 
49.8 
57.7 

46.9 
6.1 

42.6 
47.4 
51.8 
59.6 
73.3 

54.6 
10.7 

41.2 
45.5 
49.2 
55.7 
67.1 

51.5 
9.0 



5.3 In (4.7) I assumed that employees become increasingly risk-adverse as retirement approaches. 
Looking again at Case A there would appear to be substantial benefits from following course PPPF, 
which provides the highest average pension. It also suffers a relatively small reduction compared with the 
main alternatives at the less favourable end whilst offering a substantial improvement at the better end. 
Although it is somewhat less marked, the same is hue in Case B where rapid promotion occurs, and Case 
C, where the earnings growth peaks before retirement. 

5.4 It was noted in (2.5) that the contracted out abatement, and thus the level of automatic contribution to 
an APPS, will fall over time. Case D considers the position 15 years hence. By comparison with Case A, 
whilst the total amount of money purchase pension naturally falls, it is by no means sufficient to alter the 
comparison between PPPF and PPFF. 

5.5 Looking at an individual part way through his career still shows some bias towards personal pensions. 
Table 3 shows the results for a male aged 35 who stays in one job until 45 and then one more job until 
retirement This employee stands a good chance of improving his pension via defined contributions in the 
first employment and defined benefits in the second. On the other hand, the value of the risk benefits (life 
assurance and sickness cover) dually offered by final salary schemes may tip the balance in their favour 
at these ages. 

Case E 

Year 1988 

Salary £10,000 

Scale low 

Table 3 - Age 35 Simulation 

46 ile PP PF 

5 13.3 32.7 
25 18.6 35.5 
50 24.3 38.3 
75 32.4 42.6 
95 51.0 52.9 

mean 26.9 39.9 
St D 11.7 6.5 

5.6 The position of the high flyer has been complicated by the limit on pensionable salaries as described 
in (3.2). To illustrate this, I have selected a male aged 25 in receipt of a salary of £25,000 with the rapid 
promotional salary scale. I have also assumed that, in his early jobs, he belongs to schemes which provide 
him with little more than deferred pensions on the scale set out in (4.5). However, by the time he enters 
his last employment his Company is prepared to offera valuable benefit package through tax-approved 
sources. This means that, under the final salary approach, he will be limited to two-thirds of final 
remuneration which is capped at £60,000 uplifted in line with inflation. In this example, his pension will 

be 3 1.2% of his actual final salary. 



5.7 The maximum contribution that may be paid to a personal pension ranges from 20% at age 36 to 40% 
above age 61, all based on capped salary. However, the benefits are not subject to any limits. Table 4 
sets out the amount of pension emerging at age 65 for this maximum contribution regime taking into 
account the modest additional benefits that have accrued from the earlier employments. In the fust 
column I have taken account of a pension with 3% p.a. guaranteed increases. In the second I have 
converted the accumulated fund to an index-linked pension on the assumption that the appropriate 
Government Securities may be purchased on a 3% yield basis. 

Table 4 

Pension Increases 

% ile 3% Indexed 

5.8 Compared with the maximum approvable final salary pension of 3 1.2%, the majority of the personal 
pension results are significantly superior. Clearly, the employer's scheme would normally provide life 
and sickness cover, which would have to fall outside the personal pension scheme. However, it would 
seem that the money purchase route can offer a valuable alternative to final salary provision through 
approved sources. In order to combat the low end volatility, the employer might be prepared to under- 
write the final pension in terms of a percentage of final salary provided normal retirement age is reached. 
The cost, if any, of such an under-pin would not be known until retirement, at which point it would be 
tax-allowable for the employer. In the present climate a maximum personal pension with a final salary 
underpin might prove particularly attractive as a recruitment incentive. 

5.9 Finally, I would just comment on a particular feature of the UK pension scene as it affects the early 
leaver. In an earlier paper (1989). I referred to the requirement placed upon final salary schemes that they 
should offer transfer values to other pension arrangements equal in value to the alternative deferred 
pension earned by the early leaver. This lump sum must be calculated by reference to the yields available 
on fixed interest investments. If the employee then takes his transfer value to a personal pension which is 
largely invested in equities, probably a more profitable form of investment, some of the early leaver 
penalty in terms of pension emerging at retirement age can be eliminated by the more efficient investment 
vehicle used. This will improve the attractiveness of final salary schemes compared with personal 
pensions. 



6. Conclusions 

6.1 Employers embarked on a major communication exercise in the run-up to April 1988, stressing the 
value of the company-sponsored final salary scheme. The Watson survey found that less than 0.5% of 
existing members opted out of schemes; this rate varied inversely with the size of the scheme. However. 
nearly 10% of new entrants since that date have opted out, despite the fact that half the schemes covered 
give every encouragement to join. 

6.2 It is too early to judge the employers' response to this falling membership scenario. As far as I am 
aware, there have been few cases where companies have struck special deals with new employees - such 
as the provision of life and sickness cover - in order to recruit individuals who already have personal 
pension schemes and who wish to maintain them. The position with senior executives faced with the 
£60,000 cap is unclear. 

6.3 As employees approach retirement, they are perceived to place greater value on pensions, and final 
salary pensions in particular. The results of the simulations confirm this against the criterion of reduced 
uncertainty. At younger ages, there are clear advantages in personal pensions, even though they may be 
unsupported by employers, and employees can make significant improvements in their retirement income 
by adopting such arrangements early in their careers. 

6.4 Two dangers exist. The first is that employers will be deterred by the increasing complexity of 
operating final salary pension schemes, and will cease to offer them except to more senior employees, 
especially if the majority of employees grow up placing a higher perceived value upon personal pensions. 
The results of total reliance on money purchase schemes is an almost haphazard distribution of pensions 
at retirement - employee A from Table 2 has only a 50150 chance that his pension will lie between 28% 
and 5 1% of his final salary. Planning for retirement is almost impossible under such circumstances. 

6.5 This represents a misallocation of resources. Final salary schemes can even out these fluctuations 
over time and achieve greater equity between members whose careers follow identical patterns but who 
happen to retire at different dates. 

6.6 Secondly, employees rarely recognise the cost of the fringe benefits offered by company schemes. If 
employers continue to take their present firm position on personalpensions, they must communicate this 
fact so that employees appreciate the value of their schemes. 

6.7 The complacency with which UK companies have viewed the success of their 1988 publicity 
campaign must not be allowed to remain. Whilst recognising the value of personal pensions to people 
early in their careers, changing attitudes must not be allowed to undermine the bed-rock security afforded 
by final salary schemes which enables employees to contemplate retirement with security. Unless there is 
a continuing drive to communicate to members, the role of the defined benefit scheme will be eroded - to 
nobody'sadvantage. 
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Appendix A - CMP Revaluation 

A.l The GMP of an early leaver from a contracted out fiial salary scheme must be revalued up to SPA. 
Within SERPS, this revaluation is in line with National Average Earnings. However, schemes can opt for 
a fued rate of revaluation instead -currently 7.5% p.a - and this is commonly adopted. 

A.2. In practice, the DSS calculates the State pension for each employee's whole career, and then deducts 
the GMPs it knows to be payable by contracted-out schemes. The schemes are therefore re-insuring the 
difference between fued rate and earnings revaluation with the Government at a z m  premium. As far as 
the member is concerned, any excess of fixed rate revaluation over earnings increases, which would 
appear to make the GMP more valuable relative to final salary, is clawed back by the DSS - and vice 
versa. For the purposes of this paper, it has therefore been assumed that GMPs a w c t  earnings 
revaluation for early leavers, even though most schemes determine their liabilities via the fixed rate 
option. 



Appendix B - Dynamic Investment Strategy 

B.l The assumed limits on exposure to equity and fued interest securities dependon the term to 
retirement 

Investment Strategy 

Maximum exposure. to 

Years to 
retirement 

Equities Fixed-interest 

More than 25 100% 
16-25 95 % 
11-15 90% 
6- 10 85 % 

At five years from retirement, the proportions are fixed at 50%/50%, with a linear increase in the fixed- 
interest level to 100% at retirement. Investment strategy is assumed to be reviewed every five years; this 
length of period has been chosen purely to reduce the amount of computing time. 

B.2 In order to determine the policy for any 5 years, the starting conditions are. read into the stochastic 
model and a deterministic view of the next five years is calculated. The investment returns over that 
period, taking into account re-invested income, are then calculated. Equity-sty le investments are favoured 
by adopting the maximum equity exposure. unless fixed-interest are expected to out-perform equities by 
5% over the period. The practical results are remarkably good. Computer runs using actual investment 
conditions at each April between 1979 and 1988 show that this strategy would have resulted in the 
maximum equity exposure in every year with the exception of 1987. 


