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APPENDIX

In addition to the models described in our First Report we have used several new models to inform

our decisions, this Appendix provides details of these models:

1. Pensim2

2. Stylised individuals 

3. Tax relief 

4. The cost of pension provision model

5. National Pension Savings Scheme: employer costs 

6. National Pension Savings Scheme: macroeconomics

We cover each in detail in this appendix, explaining the modelling techniques used in our findings.

1. Pensim2 

As noted in Appendix A of our first report, the Department for Work and Pensions (DWP) has for 

the past few years been building and validating a dynamic micro-simulation model called Pensim2.

This is a highly sophisticated model which attempts to mimic the evolution of both private and state

pension accumulation and decumulation between now and 2050. We have used Pensim2 to help 

inform our recommendations for the UK private and state pension systems. In particular we use

Pensim2 to estimate the cost of state pension reforms, the number of individuals on Pension Credit

and the impact of the proposed National Pension Savings Scheme on private pension incomes.

This section explains the inputs to Pensim2, and how Pensim2 works. It is divided into five parts:

i. Introduction to Pensim2

ii. Explaining dynamic micro-simulation 

iii. Creation of Pensim2 “base-data”

iv. Simulation and calibration 

v. Using the model: a caution in interpreting results
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(i) Introduction to Pensim2

Pensim2 is a dynamic micro-simulation model built by the DWP to help

inform the analysis of pensioner incomes in the long-run. Rather than looking

only at average incomes, or the income of stylised individuals, it estimates the

income of every member of a representative sample of future pensioners, and

thus the distribution of incomes across the population, for each year up to

2050. The model is designed as a tool for policy simulation, allowing the user

to carry out scenario analysis in order to gauge the likely long-term impact of

different policy regimes or of different macroeconomic or demographic

scenarios on pensioner incomes.

(ii) Explaining dynamic micro-simulation

Pensim2 is a dynamic micro-simulation model. This means that that it

models at the individual level, over a number of time periods taking into

account the implications of events that occurred in the previous time period

for events in the current period. It starts with a set of synthetic individuals

who are representative of the GB population in 2001. It then simulates the

occurrence of a wide range of events in 2002, 2003, 2004 etc to 2050 which

affect their eventual pension income. These events include, job change,

marriage, the birth of children, retirement and death. Dynamic micro-

simulation models are particularly useful for policy analysis:

■ When the effects of a policy change affect individuals in diverse ways and

hence the consequences of a proposal are not well summarised by the

effect on an “average” individual or in aggregate.

■ Where the distribution of income affects the outcome of a policy e.g.

means-tested benefits.

■ Where the distributional effects of policy changes are themselves of

interest e.g. do the rich or the poor benefit most from an increase in the

Basic State Pension?

■ When the effects of policy changes take a long time to build up.

(iii) Creation of Pensim2 base-data [Figure F.1]

The starting data or “base-data” for Pensim2 is a representative sample of the

GB household population in 2001. In order properly to simulate pensions at

the individual level, the model requires information in the base-data about the

current status of individuals and households and historical information such as

pension contributions, earnings, and work histories. Unfortunately, no single

source of data currently meets these requirements. Generally speaking,

DWP’s administrative data contain good longitudinal information, but not

enough information on contextual variables (such as education), which can be

found in survey data. Therefore for Pensim2 a synthetic data set has been

constructed from three separate sources to make use of both administrative
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Figure F.1 Creation of Pensim2 “base-data”
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and survey data. The Family Resources Survey (FRS), the British Household

Panel Survey (BHPS) and the Lifetime Labour Market Data Base (LLMDB2) 

(a 1% sample of the National Insurance Recording System) are fused together

using statistical matching.

In order to predict future private pension incomes, Pensim2 requires full work

and pension contributions histories for those individuals who will retire in the

future. This information cannot be obtained (directly or indirectly) from any

existing data source, so contribution histories in the base-data have to be

simulated (this is known as the backwards-simulation).

For the simulation of past private pension rights two groups have to be

distinguished: the group of individuals above pension age in the base year; and

the group of individuals below pension age. Members of the first group are

already in receipt of income from private pensions, and they are assumed not

to accrue any further rights. For these people information on private pension

incomes is taken directly from the FRS.

For individuals below pension age the situation is more complicated, as we

have very little information about the private pension rights that they have

already built up. Therefore we carry out a backwards simulation to construct

contribution records for these people. For members of the oldest cohort

below pension age in the base data, those aged 64 in 2001, this implies that

records have to be constructed stretching back to 1953, the year in which

these individuals reached 16.

The backwards simulation constructs a series of episodes spent contributing

to private pension schemes for each individual. The simulation makes use of

information from the LLMDB2, to identify episodes where the individual was

contracted-out from 1978 onwards and uses cross sectional data from the

Government Actuary’s Department (GAD) survey and the General Household

Survey (GHS) alongside a random assignment mechanism to create

contracted in and pre-1978 episodes. An earnings equation and simple

allocation of scheme rules is used to determine the rights accrued from 

each episode.

State Pension contribution histories for those yet to retire are obtained from

the LLMDB2.

(iv) Simulation and calibration

Conceptually Pensim2 works by “rolling forward” this base-data until 2050,

using micro-econometric equations to simulate the future values of variables

on the dataset. In simple terms the simulation operates using equations to

give the probabilities of a series of different life events occurring. For example

probabilities are calculated for whether or not an individual works, changes

job, joins a pension scheme, dies etc. Figure F.2 depicts the order that these

life events occur for each year in Pensim2. The predicted probabilities

generated by these equations are compared to random numbers drawn for
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Figure F.2 Order of process in Pensim2
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each member of the sample. Those individuals with a random number less

than the probability are selected to have the event in question occur.

By the end of the simulation a large dataset has been created containing

synthetic life histories for each member of the sample. These life histories

contain all the information required to calculate pension entitlements for

every member of the sample for every year from the base year to 2050. The

model automatically calculates the pension incomes (state and private) for

those who have retired.

Sometimes one might wish to ensure that the outcomes of particular parts of

the simulation are consistent with those suggested by other sources (for

example ensuring that the number of individuals who die in the simulation in

any given year is consistent with the number forecast by GAD). In this

instance the model can be calibrated, or aligned, to hit the required total.

Pensim2 uses external alignment for a number of variables in the simulation

(e.g. mortality and fertility rates, the employment rate, average earnings).

(v)  Using the model: a caution in interpreting results

Any estimate of figures 50 years into the future is subject to a wide range of

uncertainty. For example, we can assume that inflation will stay around 2.5%,

yet we cannot know this will happen. So Pensim2 is only giving a picture of

the future under a set of assumptions. The model’s results will be very

different if, for example, we assume that current rates of pension membership

stay the same, increase, or decline. The model cannot help us to make a

judgement about which scenario is more likely, but will show us the

implications of each. Because of the sensitivity of results to the assumptions

used, conclusions drawn from the model will generally be more robust when

comparing alternative scenarios than when using any particular scenario as a

“prediction” of the future. Where we have used Pensim2 to indicate forecast

spending our estimates should be considered as indicating broad trends. As

with published official estimates they will tend to vary from year-to-year with

different assumptions and information e.g. life expectancy. Pensim2 is not a

behavioural model, i.e. individual decisions do not respond to changes in

policy, unless the user explicitly changes the input assumptions. This has

implications for our analysis, for example in our analysis of state pension

costs we keep private saving behaviour constant between scenarios; in reality

we might expect options that entail stronger/weaker savings incentives to

lead to greater/lower pension saving behaviour.

We would have liked to have presented sensitivity analysis on all the policy

scenarios we have considered to show the uncertainties involved, but have

been unable to do so due to time pressures. We recommend that

Government and other producers of long-term projections, e.g. to 2050, on

pensions policy should be careful to emphasise the uncertainty inherent in

such analysis and ideally should present sensitivity analysis.
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Pensim2 is just one of a range of analytical tools that we have used for the

report. Like any model it has its limitations and so we have taken the

approach of drawing on the whole suite of models and data at our disposal

when addressing analytical questions. Rather than being used in isolation,

Pensim2 is usually employed in combination with these other analytical tools

to provide the most appropriate output.

2. Stylised individuals modelling

(i)  Purpose of the modelling

In the First Report we presented the evolution of the state system based on

hypothetical individuals who had constant earnings (relative to average

earnings) over time. While this is a useful, simple approach it ignores that

individuals have a variety of different employment patterns and earnings

profiles. As pensions income depends on the earnings history and savings

behaviour of each individual assuming constant earnings profiles over-

simplifies the impact of the evolution of the system.

Therefore in this report we have created a set of stylised individuals, who are

not meant to represent the whole range of working lives, but give an insight

into the possible paths and how different savings levels could impact on their

retirement income. This work is meant to complement the more simple

constant earning models, as well as Pensim2 which simulates the whole

population, which we have also used in this report.

(ii)  Methodology

The stylised individuals are not meant to be a representative cross-section of

the working age population with each individual being typical of a group of

people. Instead they have been created to be indicative of certain stylised

employment histories and associated earnings patterns. We have attempted

to vary the age at which people start and end their working life, whether they

have career breaks during working life and their earnings levels and profiles

over time. The different individuals have been created drawing on a variety 

of reports and data sources which have looked at earnings profiles over time.

Figure F.3 sets out the characteristics of the individuals and Figure F.4 is 

a graphical representation of their earnings levels in relation to full-time

median earnings.

Using the stylised career history and earnings profile we calculate their

pension income for the individual. We model their state pension income

which is based on either earnings or eligibility for credits or Home

Responsibilities Protection while out of work. We also model private saving

into a pension: the pension assumed is a Defined Contribution scheme with

only contributions from the individuals and we assume that the entire pot is

annuitised at State Pension Age (SPA).
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Figure F.3 Characteristics of the stylised individuals

Name Age started Age left Labour market status Sex

employment employment

Constant median 21 SPA Employed Male

High earner 21 SPA Employed Male

Long-term illness 16 50 Employed then moves Male

onto Incapacity Benefit

In and out of 16 60 Employed with spells of unemployment Male

employment

Mid-career 16-30 45-SPA SPA Employed from 16-30 and 46-SPA Male

self-employed employed, 30-45 Self-employed from 30-45 

self employed

End-career 21 SPA Self-employed from age 50 Male

self-employed Same earnings as high earner

Early retiree 21 50 Employed then takes early retirement Male

Late entrant 30 SPA Employed Male

Mid-career leaver 21 28 Employed until has children and does Female

Early long-term carer not return to paid employment

Caring 21 SPA Employed with career break for Female

responsibilities child between 28 and 39

Low earner 16 SPA Employed Female

Career break 16 SPA Employed with career break from 26 to Female

33 and works part-time from 33 to 40

Graduate mother 21 SPA Employed, takes a two year career break Female

from 29-31 and a three year career break

from 34-37

Early leaver – carer 16 50 Employed then leaves paid employment Female

at 50 because of caring responsibilities,

but not eligible for credits 

Source: Pensions Commission 

Note: We have modeled SPA increasing in line with life expectancy [as explained in Figure 6.6 in the Main Report].
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Figure F.4 Earnings levels for the stylised individuals
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We assume that an individual will start saving once they reach a given age

(here we assume 30) in any year that their earnings are above £5,000 per

year (in 2004 earnings terms), and that they save a proportion of their

income above this level. The annuity that is purchased is assumed to be an

index-linked single life annuity and we have adjusted annuity rates over time

to account for the increase in life expectancy.

The model is flexible to change in any parameter in the pension system.

We have modelled a “no change” scenario where current indexation

arrangements are continued indefinitely. We have also modelled the two main

policy alternatives presented in the report, that is the Enhanced State Pension

where the Basic State Pension (BSP) increases to the value of the Guarantee

Credit by 2030 and accrual of State Second Pension (S2P) ceases in 2010, and

the Pensions Commission’s preferred option of the two-tier flat-rate system

where the BSP is linked to earnings and the Upper Earnings Limit (UEL) is fixed

in cash terms from 2010 (for purposes of S2P accrual) and the Savings Credit

threshold increases faster than earnings to keep the real value of the

maximum Savings Credit fixed at its 2010 value. For modelling purposes we

have assumed that SPA will rise to 68 by 2050 and a universal accruals basis

for entitlement to the BSP.

In order to model the evolution of the system we have focused on individuals

who reach the age of 65 in 2010, 2030 and 2050 at SPA, 75 and 85. To

simplify the presentation of results we have looked at the pension income

produced as a percentage of median earnings at that date. To examine the

impact of savings on outcomes, we have looked at three savings scenarios for

each individual:

■ No saving

■ Medium saving: 8% of earnings above £5,000

■ High saving: 16% of earnings above £5,000

(iii)  Results

Figure F.5 sets out the outcomes for each of the stylised individuals at 75,

as this is midway through retirement, for each of the policy scenarios by

whether they have savings (at the 8% level) or not. The charts showing the

position at SPA and 85 for all savings levels are available on the Pensions

Commission website (www.pensionscommission.org.uk).

The results for the constant median earner, high earner, low pay and career

break individuals are presented in Chapter 6 in main report.
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Figure F.5 Pension income for the stylised individuals at age 75 according to savings level; policy option and year

they reached 65
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Figure F.5.a Constant Median Earner
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Source: Pensions Commission analysis

Note: Figure F.5 covers pages 203-216.
All assumes working life as set out in Figure F.3 and F.4.
All assumes SPA at 65 in 2030 and 68 in 2050.
All assume 3.5% real rate of return on saving and 0.3% AMC saving 8% of earnings.
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Figure F.5.b High earner
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Figure F.5.c Long-term illness
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Figure F.5.d In and out of employment
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Figure F.5.e Mid-career self-employed
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Figure F.5.f End-career self-employed
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Figure F.5.g Early retiree
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Figure F.5.h Late entrant
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Figure F.5.i Early long-term cover
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Figure F.5.j Caring responsibilites
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Figure F.5.k Low earner
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Figure F.5.l Career break
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Figure F.5.m Graduate mother
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Figure F.5.n Early leaver – carer
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3. Tax relief modelling

(i)  Purpose of modelling

Last year we presented the “effective rates of return modelling” which looked

at how the whole pension system interacted to produce an effective rate of

return on pension saving over the entire lifetime [see Appendix C of the First

Report]. This year we have focussed on the tax relief element of the system

to understand how it affects retirement incomes compared to saving via

other methods.

(ii)  Methodology

This model focuses on individuals with constant earnings to allow us to focus

on the specific impact of the tax system, rather than other factors, on

outcomes. The model is highly stylised to make it simpler. It assumes that

the individual was subject to the 2005/06 tax system throughout their

working life, and earnings have remained constant in real terms, to abstract

from any movement through tax bands during working life.

The model looks at the accumulation and decumulation of savings in a

pension or in an non-pension vehicle, which can either be tax-advantaged

(such as in an Individual Savings Account (ISA)) so tax is not paid on any

investment growth, or a taxed savings vehicle (such as unit trusts), where it is

assumed that all investment income is taxed at the individual’s marginal rate

of tax.

Pension saving

Individuals save 15% of their income after Income Tax and National

Insurance. They receive tax relief at either 22% or 40% depending on their

marginal rate. The pension accumulates throughout their working life from

the point they start saving.

Employers’ contributions are made via “salary sacrifice”. In the method we

have used, the individual and employer choose to reduce gross pay so that

take home pay (gross pay minus Income Tax, National Insurance and pension

contributions) remains constant. The employer keeps the total cost of

employing the individual (pay, pension contribution and National Insurance)

constant, which means a larger pension contribution is made to the pension

scheme than would have been possible if the individual had made the

contribution, as shown in Figure F.6.

Non-pension saving

The individual pays the same percentage of net pay into their savings

account, but does not receive tax relief on that saving. The savings account

has the same rate of return and Annual Management Charge (AMC) as the

pension fund, therefore the only difference is the tax treatment. If the savings

product is taxed, the investment income of the fund is taxed at the

individuals’ marginal rate of tax. (This probably slightly overstates the tax
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Figure F.6 Calculation of level of salary sacrifice

Individual

Gross pay Income Tax National Insurance Pension Take home pay 

contributions

£22,000 £3,512 £1,882 £2,491 £14,115

£18,282 £2,694 £1,473 £0 £14,115

Employer

Gross pay Employers NI Pension contribution Total cost

£22,000 £2,190 £0 £24,190

£18,282 £1,714 £4,193 £24,190

Source: Pensions Commission analysis
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taken from non-pension saving as capital gains tax has a relatively high tax

free allowance.)

Retirement

When an individual reaches state pension age, they receive the BSP and their

SERPS/S2P commensurate with their earnings during working life. It is

assumed that the individual lives for 20 years in retirement, which is in line

with current GAD projections of life expectancy.

Non-pension income in retirement: Non-pension saving is not subject to tax

when it is withdrawn from the account. To standardise the treatment of

longevity risk we have assumed that the fund is annuitised at the same rate

as the pension. However voluntary annuities are subject to a special tax

treatment, the element which is assumed to be the return of capital to the

individual is not liable for income tax and only the element which is assumed

to be investment growth is taxable. To model this treatment we have

assumed that 5% of the annuity income is subject to tax. All of the annuity is

taken into account in calculating entitlement to means-tested benefits.

Pension income: It is assumed that 75% of the pension fund is used to buy a

pension annuity which is fully taxable. As with the non-pension saving the

25% tax free lump sum is used to purchase a voluntary annuity. All income is

taken into account for the calculating entitlement to means-tested benefits.

(iii)  Results

Figure F.7 sets out the total retirement income (indexed to the income

produced from taxable savings) for someone with average earnings during

working life.

The increase in income from saving in a pension comes from three different

effects [shown in Figure F.8]:

■ Tax free accumulation of income (which is an advantage over non-tax-

advantaged saving).

■ The tax free lump sum, which means that not all pension income is

required to be annuitised or subject to Income Tax.

■ The “tax rate step-down effect” which benefits pension saving over ISA

saving as pension income in retirement faces a lower average rate, than the

rate at which tax relief on contributions was given. This is demonstrated in

Figure F.9.

Figure F.10 shows how the impact of these elements changes over different

income levels.

Figure F.11 shows the impact of salary sacrifice, which increases retirement

income, as salary sacrifice leads to significantly higher pension contributions.
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Figure F.7 Impact of tax relief on retirement income: basic rate taxpayer
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Source: Pensions Commission analysis

Note: Assumes individual saves 15% of salary from age 25. Real rate of return is 3.5% and the Annual Management Charge is 1% during the
accumulation phase for all savings products.

Figure F.8 Breakdown of tax relief on retirement income: basic rate taxpayer

Income if
saved in
taxable
vehicle

Impact of
tax free

accumulation

Difference
between rate
of tax relief
in working
life and tax

rate in retirement

Impact of
tax free

lump sums

Total retirement
income if

saved through
a pension

0

20

40

60

80

100

120

To
ta

lr
et

ire
m

en
t

in
co

m
e

(in
de

xe
d

to
10

0
=

ta
xa

bl
e

sa
vi

ng
)

Source: Pensions Commission analysis

Note: Assumes individual saves 15% of salary from age 25. Real rate of return is 3.5% and the Annual Management Charge is 1% during the
accumulation phase for all savings products.
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Figure F.9 Difference in tax rates during working life and retirement
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Note: Assumes individual saves 15% of salary from age 25. Real rate of return is 3.5% and the Annual Management Charge is 1% during the
accumulation phase for all savings products.

Figure F.10 Impact of tax advantages across earnings bands
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accumulation phase for all savings products.
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Figure F.11 Impact of salary sacrifice on retirement income: basic rate taxpayer
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Note: Assumes individual saves 15% of salary from age 25. Real rate of return is 3.5% and the AMC is 1% for all savings other than the employer
salary sacrifice pension and 0.5% in employer based pension. Salary sacrifice means that the individual takes a cut in gross pay so that take
home pay after tax, NI and pension contributions remains constant and the employer puts that pay and the relevant National Insurance
contributions into the pension fund as an employer contribution.
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4. The Cost of Pension Provision Model 

In the UK there are currently 8.5 million individuals aged 21 or over who earn

in excess of £5000 per year who do not currently contribute to any form of

pension.1 Yet the insurance industry does not appear to be strongly interested

in selling pensions to many of these people, arguing that the costs of providing

and administering pensions makes them unprofitable under the present

Stakeholder Pension charge cap regime. This is despite the fact that the

present price cap is far above the costs achieved in large occupational schemes.

This section of this appendix provides details of our “Cost of Pension Provision

Model” which we built in order to understand the drivers of costs within

personal pensions and develop proposals for reform, to enable people with

low to median earnings to save for a pension cost-efficently. The results of

this modelling are discussed in the panel at the end of Chapter 1. This

analysis can only be considered as indicative because of the significant

assumptions and simplifications we have made in the face of the

uncertainties involved.

We set out below the details of our approach in five parts:

i. Determining potential returns to pension providers from the currently

non-pensioned

ii. Estimating the cost of providing pensions to the non-pensioned

iii. Results 

iv. Sensitivity analysis 

v. Alternative models of pension provision and their impact on charges 

and costs

(i)  Approach taken in determining potential returns to pension providers 

Under the present Stakeholder price cap regime, pension providers can only

charge individuals 1.5% of their accumulated pot for the first 10 years and

1% thereafter. Thus in order to assess the returns available from the present

under-pensioned market it is necessary to first assess the size of the market

and then model the accumulation of funds by individuals.
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1 Source Family Resource Survey 2003/04.
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We use the Family Resources Survey 2003/04 to investigate by income 

band and age the number of people not presently contributing to a pension.

We then assess the potential contribution to a pension as a percentage of

earnings above £5,000 per year. In our base model we assume that all

individuals aged 21 and over make contributions of 8% of gross salary in

excess of £5,000 per year. Contributions could come as a combination of

employee contributions, employer contributions and tax relief, but for the

purposes of this model the origin of contributions is not important.

To work out the size of a pension pot in any one year requires us to make

assumptions about the employment and contribution pattern of individuals

and the rate of return on invested funds. We have assumed the following:

■ Individuals make contributions on an annual basis.

■ Individuals’ earnings, and hence contributions, grow in line with average

earnings growth.

■ Some individuals will contribute every year to this pension until they reach

State Pension Age, however some individuals will stop contributing due to

periods of unemployment, job change, early retirement or because they

find a better pension to join. We model this “non-persistence” in

contributing using data from the Financial Services Authority (FSA)

persistency survey. Once a pension ceases to be contributed to, it 

becomes “paid-up”.

■ In every year 20% of paid-up policies are transferred to other pension

providers or are converted to annuities. This process is termed “lapsing”.

■ Once an individual reaches State Pension Age their policy is assumed to

convert into an annuity.

■ Pensions in receipt of contributions (in-force policies), or those paid-up,

achieve a rate of return of 3.5% real per annum.

A New Pension Settlement for the Twenty-First Century
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(ii)  Estimating the cost of providing pensions.

To complete our assessment of the profitability of the non-pensioned to a

pension provider, we need to model the costs of setting-up and running 

these pensions.

Due to the complexity of the UK pensions system, provision of pensions is

not a cheap business, costs are incurred at many stages in the process and

arise due to marketing, selling, advising, administering, investing and

complying with the regulatory authorities.

These costs are usually considered under three headings:

■ Initial costs which occur in the selling and setting-up of policies; some of

these arise per scheme, and some per individual.

■ On-going administration costs (e.g. crediting payment to the account,

member communication etc.); these are inevitably per account in nature,

and

■ Fund management costs.

Figure F.12 shows the unit costs we have used in our modelling; these assume

that the pension is provided in a Group Personal Pension form and we focus

as in previous research in this area on a company of 23 employees, of whom

60% participate in the scheme. In addition we assume that a pension

provider must make a market return on shareholder capital invested; thus we

discount future profits at a rate of 11%. Our assumptions draw on data

provided by different industry participants and are based on those considered

by the government as part of the Stakeholder review.
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Figure F.12 Unit costs per year assumed in modelling present personal pensions market

Scheme level Individual level 

Cost per Cost per 

scheme individual

Number of employees 23

Participation rate 60%

Costs embedded in IFA commission

Prospecting/marketing £3,220 £233 –

Establishing scheme £2,990 £217 –

Advising individual whether it is worth saving – – £80

Persuading individual to save in particular scheme – – £80

Initial set up costs for provider

Sales consultant and staff incentives – – £160

Initial provision of literature – – £10

Marketing – – £15

Compliance with regulations – – £5

Policy set up costs – – £5

Total cost per individual £450 + £355

On going costs per policy per year In-force policies Paid-up policies

IFA costs £0 £0 

Compliance costs £4.5 £4.5 

Policy administration £12 £7 

General communication and provider marketing £3 £2 

IT infrastructure £2 £2 

Policy payments £5.5 £3.5 

Premises £3 £2 

Other ongoing costs £1 £1 

Total £31 £22

Fund management costs

Fund management 0.10%

Source: Pension Commission estimates on discussion with industry experts
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(iii)  Results 

Once we have calculated the potential returns and costs to pension providers

of supplying pensions to those without pensions, we can assess what

proportion of them would be profitable to the industry.

Figure F.13 sets out our estimates of the combinations of income levels and

ages required for individuals to be profitable to the industry under the present

charge cap arrangements. We find that only 17% of those currently not

contributing to a pension would be profitable to the insurance industry

despite the fairly high levels of contributions we have assumed: with lower

contributions, as described in the sensitivity analysis below, a far smaller

proportion of the market would be profitable. These results also show that at

income levels below £20,000 it is difficult profitably to sell pensions at the

present charge cap.

This is despite the fact that we have concentrated on a GPP scheme, and

assumed a reasonable participation rate (60%) which would only be likely to

occur if an employer contribution was made. If we look instead at an

individually purchased pension, or at a GPP scheme with no employer

contribution rate and thus a lower participation rate, even less of the target

market would look profitable.

To understand the source of the high costs preventing profitability we

examined a typical individual aged 40 earning median earnings and working

for the small company described above. Firstly we investigated what Annual

Management Charge (AMC) would make this individual profitable to the

industry and then identified how the four main drivers of costs, up-front

costs, costs arising due to non-persistency, on going administration costs and

costs of fund management individually contributed to this total revenue AMC.

Figure F.14 shows that two of these costs dominate:

■ Up-front costs involved in setting-up and selling pensions.

■ The costs created by non-persistency of individuals, which shortens the

time providers have to recoup the up-front costs. This is driven by the

common practice of people setting up new pensions when they start a

new job, as employers find it administratively burdensome to send

contributions from different employees to different pension providers.
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Figure F.13 Profitable individuals under present Stakeholder charge cap regime
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Note: Assumes contributions of 8% of earnings between the Primary Threshold and the Upper Earnings Limit, 3.5% real rate of return and 
a GPP administered by a small 23 employee firm.

Figure F.14 Sources of costs for the median earner aged 40 in the present Stakeholder Pension system 
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(iv)  Sensitivity of analysis to assumptions 

As the results we obtained in section iii are clearly subject to the assumptions

made in the modelling, we have undertaken sensitivity analysis to test the

degree to which our results change if we vary our key assumptions. The

different scenarios we investigated are explained in Figure F.15.

The proportion of profitable individuals and the AMC required to make our

median earner profitable are depicted in Figure F.16. Although these

alternative assumptions do affect the number of people profitable under the

present regime and the AMC required to make the median earner profitable,

even in the optimistic scenario AMCs for the median earner are well above

those achieved in large occupational schemes.

(v)  Alternative models of pension provision and their impact on charges

and costs

Section (iii) demonstrated that there are costs inherent to the UK pension

system that prevent the sale of low cost pensions to a large number of low to

median income individuals. To reduce costs significantly our results show that

two costs, up-front costs and non-persistency, need to be substantially

reduced. In this section we consider four models, spanning from minimal to

radical change, by which such cost reduction could be achieved.

These models (described in the panel at the end of chapter 1) vary in respect

of the location at which individual accounts would be held, the way in which

individuals would select funds in which to invest, and the contribution

collection mechanism. All the models however involve auto-enrolling

individuals into making contributions (which raises participation in the 23

employer company to 80%) and involve a modest compulsory employer

matching contribution. All also assume an evolution of the state system,

which would avoid the spread of means-testing that would occur if current

indexation arrangements were to continue indefinitely.

We investigated the following options:

Option A A system of auto-enrolment to existing Stakeholder Pensions 

Option B A system of auto-enrolment to existing Stakeholder Pensions

with a clearing house to promote and enable persistence 

in pensions

Option C A system of auto-enrolment with a clearing house, which

coordinates the process of setting-up pension accounts.

Option D The National Pension Saving Scheme discussed in Chapter 10 

of the Report.
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Figure F.16 Impact of scenarios on profitability and AMC required to make median earner profitable

AMC for the median earner (Left-hand scale)

Proportion of the market profitable under present Stakeholder charge cap (Right-hand scale)

Pessimistic
scenario

Scenario
B

Scenario
A

Base
Case

Scenario
D

Scenario
C

Optimistic
scenario

Proportion
of

m
arket

profitable
under

present
Stakeholder

charge
capA

nn
ua

lM
an

ag
em

en
t

C
ha

rg
e

fo
r

th
e

m
ed

ia
n

ea
rn

er

0%

10%

20%

30%

40%

50%

0.0%

0.4%

0.8%

1.2%

1.6%

2.0%

Source: Pensions Commission analysis

Figure F.15 Cost model sensitivity analysis: scenarios studied 

Deviation from base case assumptions

Scenario A 20% increase in all costs 

Scenario B Contributions fixed in nominal terms 

Scenario C 25% improvement in persistency

Scenario D Higher real rate of return (5%)

Optimistic scenario 20% lower costs, 25% improvement in persistency, 5% real rate of return

Pessimistic scenario 20% higher costs, 25% worsening of persistency and contributions fixed in nominal terms
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Option A – Auto-enrolment into existing stakeholder accounts

Under this option, individuals earning over £5,000 would be auto-enrolled

into an existing Stakeholder Pension designated by their employer. This

approach would produce higher participation rates and would thus spread

scheme set-up costs across a larger number of participants. In combination

with the matching contribution and reforms to state pensions outlined above,

the model could eliminate the initial costs arising from the need to advise

and persuade individuals to contribute to pensions. But initial scheme set-up

costs would not be reduced. Nor would non-persistency costs be cut, since

people would still need to join a new scheme when they joined a new

employer. We therefore estimate that this approach would cut costs from

1.3% to 1% for the median earner in the small company illustrated in 

Section (iii). Figure F.17 shows our input assumptions for this model and 

Figure F.18 our results.

As well as lowering the impact of up-front costs, higher participation has a

knock on effect to costs by non-persistency.
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Figure F.18 Sources of costs for the median earner aged 40 under Option A: auto-enrolment to 

Stakeholder Pensions
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Figure F.17 Unit costs assumed in modelling Option A: auto-enrolment to Stakeholder Pensions

Scheme level Individual level 

Cost per Cost per 

scheme individual

Number of employees 23

Participation rate 80%

Costs embedded in IFA commission

Prospecting/marketing £3,220 £175 –

Establishing scheme £2,990 £163 –

Advising individual whether it is worth saving – – £0

Persuading individual to save in particular scheme – – £0

Initial set up costs for provider

Sales consultant and staff incentives – – £160

Initial provision of literature – – £10

Marketing – – £15

Compliance with regulations – – £5

Policy set-up costs – – £5

Total cost per individual £338 + £195

On going costs per policy per year In-force policies Paid-up policies

IFA costs £0 £0 

Compliance costs £4.5 £4.5 

Policy administration £12 £7 

General communication and provider marketing £3 £2 

IT infrastructure £2 £2 

Policy payments £5.5 £3.5 

Premises £3 £2 

Other ongoing costs £1 £1 

Total £31 £22

Fund management costs

Fund management 0.10%

Source: Pensions Commission estimates

Notes: Changes from present system assumptions highlighted in red
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Options B and C – Auto-enrolment into personal accounts with a

clearing house to reduce non-persistency costs.

In the second and third options employers could be required to auto-enrol

individuals into making pension contributions and required to make a

matching employer contribution but with the contributions then sent via a

clearing house to the different individual insurance companies at which

different individuals hold their accounts. We model the assumption that the

establishment of a clearing house could reduce non-persistency by

approximately 50%. This is because an individual joining a new employer,

who also operated a Group Personal Pension (GPP), could continue to make

contributions to a pre-existing policy, and could have a right to have employer

contributions sent to that policy, without adding to the employer’s

administration burden requiring them to send money to more than one place.

Two variations of this approach are possible.

■ In Option B individuals would still initially join a GPP (or Individual Pension)

sold in the current fashion (i.e. via IFAs or insurance company sales forces in

direct contact with companies or individuals). But when an individual

moved employer, they could continue to make contributions (and to

receive employer contributions) into the initial account. The “clearing

house” would be essentially an electronic pension payment processing

system. This would not radically reduce initial up-front costs, but may lead

to some reduction in on-going administration costs as shown in Figure F.19.

We also include the costs per policy of an estimated £100 million start-up

loan from HM Treasury, repayable over 30 years for the establishment of

the clearing house. We estimate that this model might cut costs – for the

median earner in the small company to about 0.7% [Figure F.20].
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Figure F.20 Sources of costs for the median earner aged 40 under Option B: auto-enrolment to Stakeholder

Pensions with an electronic payment processing system
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Figure F.19 Unit costs assumed in modelling Option B: auto-enrolment to Stakeholder Pensions with an electronic

payment processing system

Scheme level Individual level 

Cost per Cost per 

scheme individual

Number of employees 23

Participation rate 80%

Costs embedded in IFA commission

Prospecting/marketing £3,220 £175 –

Establishing scheme £2,990 £163 –

Advising individual whether it is worth saving – – £0

Persuading individual to save in particular scheme – – £0

Initial set-up costs for provider

Sales consultant and staff incentives – – £160

Initial provision of literature – – £10

Marketing – – £15

Compliance with regulations – – £5

Policy set-up costs – – £5

Total cost per individual £338 + £195

On going costs per policy per year In-force policies Paid-up policies

IFA costs £0 £0 

Compliance costs £4.5 £4.5 

Policy administration £9 £6

General communication and provider marketing £3 £2 

IT infrastructure £2 £2 

Policy payments £2.5 £2.0

Premises £3 £2 

Other ongoing costs £1 £1 

Total £25 £20

Start-up loan of £100 million £1 £1

Fund management costs

Fund management 0.10%

Source: Pensions Commission estimates

Notes: Changes from Option A assumptions highlighted in red
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■ In Option C, the “clearing house” would play a more important organising

role, and the process of initial account set up would be radically changed.

Individuals would be auto-enrolled into making contributions which

(together with the employer’s contribution) would be sent to the clearing

house, which would then contact individuals and ask them to specify the

insurance company they wished to open an account. Marketing

information from each of the providers might be provided through the

clearing house, and insurance companies would attempt to influence the

choice via general advertising. But there would be no sales force or IFA

direct contact with the employer or the individual. This model is similar to

that which we believe New Zealand is now considering. Figure F.21 shows

our cost assumptions for this model including a £250 million start-up loan

reflecting the increased role of the clearing house. In theory it should be

able to achieve significant costs reductions as shown in Figure F.22,

perhaps to around 0.5% for the median earner.
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Figure F.22 Sources of costs for the median earner aged 40 under Option C: auto-enrolment to pensions invested

by insurance companies but arranged by a clearing house
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Figure F.21 Unit costs assumed in modelling Option C: auto-enrolment to pensions invested by insurance

companies but arranged by a clearing house

Scheme level Individual level 

Cost per Cost per 

scheme individual

Number of employees 23

Participation rate 80%

Costs embedded in IFA Commission

Prospecting/marketing £0 £0 –

Establishing scheme £0 £0 –

Advising individual whether it is worth saving – – £0

Persuading individual to save in particular scheme – – £0

Initial Set up costs for provider

Sales consultant and Staff incentives – – £160

Initial provision of literature – – £30

Marketing – – £50

Compliance with regulations – – £5

Policy set-up costs – – £5

Total cost per individual £0 + £250

On going costs per policy per year In-force policies Paid-up policies

IFA costs £0 £0 

Compliance costs £4.5 £4.5 

Policy administration £9 £6 

General communication and provider marketing £3 £2 

IT infrastructure £2 £2 

Policy payments £2.5 £2.0 

Premises £3 £2 

Other ongoing costs £1 £1 

Total £25 £20

Start-up loan of £250 million £2.5 £2.5

Fund management costs

Fund management 0.10%

Source: Pensions Commission estimates

Notes: Changes from Option B assumptions highlighted in red
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Option D Auto-enrolment into individual accounts nationally

administered.

In the fourth model, individuals would be auto-enrolled into making

contributions into individual accounts held within a national administered

system. The national system would then invest the individual’s money, at 

the individual’s instructions, in funds which had been bulk-bought at low fund

management fees from the wholesale fund management industry. We feel

this model has the capability to further cut non-persistency and reduce

lapsing to 25% and 50% of current levels respectively, as individuals would

not face marketing pressures to move their account between providers.

The associated costs of this marketing would also be removed [Figure F.23].

We estimate, allowing for the financing costs of a £500 million start-up loan,

a nationally administered system may be able to operate with an AMC of

around 0.3% [Figure F.24].

As stated above, this analysis should only be taken as indicative. If the

government is minded to accept a system of auto-enrolment to a nationally

administered scheme such as the NPSS outlined in Chapters 5 and 10 of the

Report, a full investigation of the possible charges and their sources should be

undertaken. We do however feel that our estimates are of the right

magnitude as the Swedish Premium Pension Scheme (PPM), an example of

this type of system, (though with compulsory contributions), is aiming for

costs of 0.33% or lower once mature. And in the US, the President’s

Commission on Social Security (2001) recommended that a cost target of

0.3% was appropriate for a similar approach for the accounts of people who

choose to have some of their Social Security contributions invested in funded

accounts (so called “carve-out” accounts) basing these estimates on the

already established operation of the Thrift Savings Plan for Federal employees,

which achieves still lower costs (around 0.1%) [See Chapter 1 of the Main

Report for details.]
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Figure F.24 Sources of costs for the median earner aged 40 under Option D: a nationally administered scheme 
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Figure F.23 Unit costs assumed in modelling Option D: a nationally administered scheme

Scheme level Individual level 

Cost per Cost per 

scheme individual

Number of employees 23

Participation rate 80%

Costs embedded in IFA Commission

Prospecting/marketing £0 £0 –

Establishing scheme £0 £0 –

Advising individual whether it is worth saving – – £0

Persuading individual to save in particular scheme – – £0

Initial Set up costs for provider

Sales consultant and staff incentives – – £0

Initial provision of literature – – £30

Marketing – – £50

Compliance with regulations – – £5

Policy set-up costs – – £5

Total cost per individual £0 + £90

On going costs per policy per year In-force policies Paid-up policies

IFA costs £0 £0 

Compliance costs £4.5 £4.5 

Policy administration £9 £6 

General communication and provider marketing £3 £2 

IT infrastructure £2 £2 

Policy payments £2.5 £2

Premises £3 £2 

Other ongoing costs £1 £1 

Total £25 £20

Start-up loan of £500 million £5 £5

Fund management costs

Fund management 0.08%

Source: Pensions Commission estimates

Notes: Changes from Option C assumptions highlighted in red
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5. NPSS employer cost modelling 

The purpose of this analysis is to provide an initial snapshot of the potential

cost to employers of introducing a modest matching employer pension

contribution within the National Pension Savings Scheme (NPSS) for

employees with no current employer-sponsored pension. For details of 

the proposed NPSS see Chapter 10 in the Main Report.

The analysis can only be considered as indicative because of the data

limitations and the large number of assumptions that need to be made. In

addition the final costs will depend on the final details of the design and

scope of the NPSS.

We set out below:

i. Dividing the employees into groups

ii. Identifying the data source

iii. Assumptions

iv. Using the data

v. Weaknesses

vi. Results

vii. Sensitivity analysis

(i)  Dividing employees into groups

We begin by splitting employees into groups based on the following

characteristics by which we want to be able to present the results:

■ Current pension participation

■ Earnings band

■ Age band

■ Number of employees in the company 

■ Industry

■ Sector (i.e. public, private, non-profit)
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(ii)  Identifying the data source

The next step is to identify the people who will be eligible for auto-enrolment

into the NPSS. The most comprehensive data source to use for this analysis is

the Annual Survey of Hours and Earnings (ASHE) – a dataset that contains

information on the distribution of earnings of individual employees, and

employer-sponsored pension participation, all provided by the employer. The

ASHE samples data from the Pay As You Earn system, and then weights

responses. The new methodology used in 2004 produces weighted estimates of

earnings where the weights are calculated by calibrating the survey responses to

totals from the Labour Force Survey (LFS) by occupation, gender, region and age.

(See Methodology for the 2004 Annual Survey of Hours and Earnings, Labour

Market Trends, November 2004 for more details.)

For our analysis it is important to draw on a large dataset which also contains

reliable information on the firm size, industry and sector for estimating the

potential employer cost of a matching contribution. Previous analysis has shown

that smaller firms are less likely to provide pensions and so they are more likely

to be affected by the introduction of the NPSS. (Firms with fewer than five

employees do not have to provide access to a Stakeholder Pension for their

employees.)  The same analysis has also highlighted that there is variation within

industries and sectors, with the private sector reporting lower participation rates.

Although ASHE is the most comprehensive dataset available, a number of

assumptions have to be made so the analysis is focused on our needs.

(iii)  Assumptions

A number of key assumptions are made based on the data available for who is

included in the analysis and their associated characteristics:

■ Include all employees whose pay is not affected by absence for the pay period

and their average gross weekly earnings for the reference period are greater

than zero.

■ Of those whose pay is affected by absence, include employees if they have

worked in the same job for more than one year and their annual gross

earnings are greater than zero.

■ There are currently two pension participation questions in the ASHE

questionnaire: one asks about participation in a salary-related, money-

purchase or Group Personal Pension (GPP), and the other about participation

in an employer-sponsored Stakeholder Pension. We define an employee as

participating in an employer-sponsored pension scheme if they were a

member of any of these schemes, including Stakeholder. If a response was

either missing or “no” for both questions then we assume the employee was

not participating and therefore potentially eligible for participation in the

NPSS. This implicitly assumes that members of existing employer-sponsored

pensions as described above receive contributions from their employers of at

least 3%.
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■ As mentioned above, the ASHE weighting is calibrated to the LFS totals.

Our analysis is specifically based around pension participation and not

earnings so it is important that the results are representative of smaller

firms. Figure F.25 illustrates the comparison in 2004 of the usable ASHE

estimates for eligible private sector employees to the Small and Medium

Sized Enterprises (SME) statistics (published by the Small Business Service)

estimates for private sector employees. Based on this comparison, the

total numbers of employees are underestimated, particularly for the firms

with fewer than five employees. We therefore applied an adjusted

weighting to the usable population figures within the ASHE data to make

the total number of employees more representative for the smaller firms.

Figure F.26 illustrates the adjusted totals of usable private sector

employees. (A similar approach was taken for the non-profit and public

sectors.)  We then look at other characteristics to determine whether an

employee is eligible to join the NPSS based on the following assumptions.

■ The earnings thresholds used are for 2004/05 to relate to the ASHE data:

– Primary Threshold £91.00 per week,

– Lower Earnings Threshold (LET) £223.08 per week,

– Upper Earnings Limit (UEL) £610.00 per week.

■ To be eligible to join the NPSS employees should be:

– aged 21 and over, and

– have earnings above the Primary Threshold, and

– not currently participating in an employer-sponsored pension scheme.

■ The employer contribution rate is set at 3% of gross earnings between the

Primary Threshold and the UEL.

■ An estimated participation rate is set according to the employees’

current earnings:

– 65% for employees with earnings between the Primary Threshold and

the LET, and

– 80% for employees with earnings at the LET and above.
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Figure F.25 Comparison of valid ASHE cases and SME Statistics estimates for private sector employees, millions

Missing 1-4 5-49 50-249 250+ 

values employees employees employees employees All

ASHE estimates

Pension 0.2 0.1 1.1 1.1 4.6 7.1

No pension 0.2 0.7 2.7 1.5 4.1 9.1

All 0.4 0.8 3.7 2.5 8.7 16.1

SME estimates

All 1.7 4.4 2.6 9.1 17.8

Source: Pensions Commission analysis on ASHE 2004
Small Business Service Analytical Unit

Figure F.26 Private sector employees with adjusted Pensions Commission weighting, millions

1-4 5-49 50-249 250+ 

Missing employees employees employees employees All

Pension 0 0.2 1.3 1.1 4.9 7.4

No pension 0 1.5 3.2 1.5 4.3 10.4

All 0 1.7 4.4 2.6 9.1 17.8

Source: Pensions Commission analysis on ASHE 2004
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■ Total employer labour costs include:

– total gross salaries, and 

– employer National Insurance (NI) of 12.8% of employees gross earnings

above the Primary Threshold.

These are the base case assumptions. Later we undertake sensitivity analysis

around our assumptions on the contribution rate and the participation rates.

(iv)  Using the data

The next step is to use the ASHE dataset to identify those who are eligible to

join the NPSS and estimate the cost to the employer for those employees

joining. We will look at how this varies by firm size and industry as we know

that variation exists in current pension participation by these factors. We will

then look at how the employer cost compares to their total labour costs.

(v)  Weaknesses

To identify correctly the number of people who are eligible to join the NPSS,

a number of assumptions have to be made. Ideally we need to know who is

not currently contributing to an employer-sponsored pension, and of those

who are what their total contributions are including the employer

contribution if any. At present these data are not available. However the

2005 ASHE data will contain information on both employee and employer

contributions potentially allowing more sophisticated analysis (see Appendix A

for more details of this change).

We have had to make a number of simplifying assumptions as outlined:

■ This analysis is only a snapshot based on the 2004 data. It does not 

take into account any changing circumstances e.g. in pension participation

or the distribution of earnings between now and the introduction of 

the NPSS.

■ We assume that those defined as participating in an employer-sponsored

pension scheme have a level of contributions at least as favourable as the

NPSS (see Chapter 10, Section 2 for more details). However, in reality this

may not be the case for all members. Some of those currently

participating in existing provision may not be receiving an employer

contribution of at least 3%. If these people were included in the employer

costing of the NPSS it could be higher. The extent of any underestimate

would be small. When ASHE contributions data are available this would be

a useful area for further analysis.
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■ Total employer labour costs only include aggregate gross salaries and the

employer NI cost of 12.8% on earnings above the Primary Threshold. We

have not made any allowances for other benefits such as current pension

contributions or health care which the employer may include as part of the

remuneration package. Including this would make our estimated total

labour costs higher – and therefore make the NPSS cost a smaller

percentage of total labour costs.

■ The cost to any individual firm will depend on pension participation of

employees, earnings distribution, the number of employees eligible to join

the NPSS, and the number who do actually join the scheme.

■ We assume a participation rate of 65% for employees with earnings

between the Primary Threshold and the LET and 80% for employees with

earnings above the LET. There is very little evidence in the UK in the area

of auto-enrolment into a pension scheme to provide an evidence base for

this assumption. These participation rates have been assumed to reflect

that those on lower incomes could be more likely to opt-out of the NPSS.

(vi)  Results

These results are presented in three parts and focus on the private sector only,

■ The total number of employees participating in the NPSS 

■ Total employer cost of the NPSS

■ Sensitivity analysis
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The total number of employees participating under these assumptions

Overall there are 10.4 million private sector employees not participating in 

an employer-sponsored scheme [Figure F.26]. When considering the age and

earnings characteristics as defined in the section above, the estimated total

number of employees who would be auto-enrolled into the NPSS is 

8.0 million. Figure F.27 illustrates the distribution of the number of

employees who do not opt-out and are contributing to the NPSS under our

assumptions and total employees, by firm size and industry under the

assumed participation rates.

– Overall 34% (6.0 million) of private sector employees would not opt-out

and be participating in the NPSS.

– The greatest impact is on the smallest firm size where half of all

employees would be participating. This reflects the current low

membership rates in an employer-sponsored scheme relative to the

larger firm sizes.

– There is great variation in the percentage of employees that would

remain in the NPSS by industry. In particular, the manufacturing,

wholesale and retail and business activities industries with the highest

number of employees have 29%, 35% and 40% of their employees

participating respectively.
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Figure F.27 Distribution of employees participating in the NPSS 

By firm size: Employees 

Employees participating

participating All employees as a percentage

Number of employees: (millions) (millions) of all employees

1-4 0.8 1.7 50%

5-49 2.0 4.4 45%

50-249 0.9 2.6 37%

250+ 2.2 9.1 25%

All 6.0 17.8 34%

By industry: Employees 

Employees participating

participating All employees as a percentage

(millions) (millions) of all employees

Agriculture, hunting, forestry and fishing 0.1 0.2 50%

Mining and quarrying 0.0 0.0 22%

Manufacturing 1.1 3.6 29%

Electricity, gas and water supply 0.0 0.1 10%

Construction 0.5 1.1 42%

Wholesale and retail 1.4 4.1 35%

Hotels and restaurants 0.4 1.1 34%

Transport, storage and communications 0.4 1.2 30%

Financial intermediation 0.2 1.2 14%

Business activities 1.3 3.3 40%

Public administration 0.0 0.0 26%

Education 0.1 0.2 35%

Health and social work 0.3 0.8 41%

Other 0.3 0.8 40%

All 6.0 17.8 34%

Source: Pensions Commission analysis on ASHE 2004

Note: We do not focus on the public administration, education and health and social work industries as most of their activity would be in 
the public sector.
Analysis assumes that all people who are already members of employers-sponsored pensions receive at least a 3% employer contribution,
so they would not be auto-enrolled into the NPSS.
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Total costs to employers of the NPSS

This section looks at the distribution of a 3% employer contribution by firm

size and industry for the private sector and how this compares to total labour

costs [Figure F.28]. (All components of the total labour cost are on an annual

basis for all employees, and the 3% contribution is only based on eligible

employees under the assumed participation rates outlined above.)

Key results are:

■ The total gross cost of a 3% contribution is £2.3 billion which is 0.56% of

the total labour cost (wages and employer NI).

■ As the firm size increases the cost of a 3% contribution decreases as a

percentage of the total labour cost.

■ There is variation by industry with agriculture, hunting, forestry and fishing

and construction reporting the highest cost as a percentage of their total

labour costs, but still this is less than 1%. In cash, the cost of a 3%

contribution is highest in the business activities industry but is a relatively

lower percentage in terms of total labour costs.
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Figure F.28 Distribution of employer contribution of 3%

By firm size: Percentage of

Total wage Total employer Total labour 3% contribution total employer

Number of employees cost (£bn) NI cost (£bn) cost (£bn) cost (£bn) labour cost

1-4 28.2 2.6 30.9 0.3 0.96%

5-49 88.2 8.7 96.9 0.8 0.83%

50-249 58.8 6.0 64.9 0.4 0.60%

250+ 201.6 20.5 222.2 0.8 0.37%

All 376.9 37.9 414.7 2.3 0.56%

By industry: Percentage of

Total wage Total employer Total labour 3% contribution total employer

cost (£bn) NI cost (£bn) cost (£bn) cost (£bn) labour cost

Agriculture, hunting, 2.9 0.3 3.2 0.0 0.98%
forestry and fishing

Mining and quarrying 1.5 0.2 1.7 0.0 0.35%

Manufacturing 85.3 8.7 94.1 0.4 0.47%

Electricity, gas and 2.9 0.3 3.3 0.0 0.14%
water supply

Construction 25.8 2.6 28.5 0.2 0.81%

Wholesale and retail 66.1 6.1 72.2 0.5 0.65%

Hotels and restaurants 11.2 0.9 12.0 0.1 0.79%

Transport, storage 29.7 3.1 32.8 0.2 0.46%
and communications

Financial intermediation 38.5 4.2 42.7 0.1 0.18%

Business activities 84.3 8.9 93.2 0.6 0.63%

Public administration 0.1 0.0 0.1 0.0 0.75%

Education 3.8 0.4 4.1 0.0 0.61%

Health and social work 10.4 0.9 11.3 0.1 0.74%

Other 14.2 1.4 15.6 0.1 0.67%

All 376.9 37.9 414.7 2.3 0.56%

Source: Pensions Commission analysis on ASHE 2004

Note Total employer labour cost include total salaries paid and 12.8% NI on earnings above the Primary Threshold.
Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer contribution, so
introduction of the NPSS requires no additional employer contributions. It also assumes that there is no 'levelling down' of existing provision.
As a result, figures could be under or over-estimates of costs.
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■ The “headline” figure of a 3% employer contribution actually represents

only around 0.6% of total labour costs [Figure F.29]. There are a number of

logical steps which explain this.

■ The 3% contribution rate is only payable on earnings between the Primary

Threshold and the UEL, which means it is only about 2% of earnings of the

average NPSS member.

■ Around half of employees are already participating in employer-sponsored

pension provision so are unaffected.

■ Between 20% and 35% of remaining employees are assumed 

to opt-out.

■ And finally employers pay NI of 12.8% on earnings above the Primary

Threshold which means labour costs exceed wages – so NPSS costs are a

slightly smaller percentage of total labour costs.

Thus the 3% contribution on gross wages represents only 0.6% of total 

labour cost.

(vii)  Sensitivity analysis

In addition to modelling the costs under our “base case” assumptions we have

undertaken some sensitivity analysis to look at the extent to which our

results change if we vary key assumptions. Figure F.30 illustrates the different

scenarios where we vary the contribution rate and participation rate.

The results of the analysis under the different assumptions are set out below

and only focus on the results by firm size. The results do change under the

different scenarios but the overall conclusions are unchanged.

■ Changing the participation rates changes the total numbers of employees

participating overall and by firm size. The percentage of employees

participating in firms with fewer than four employees under the lower

participation scenario is 44% which increases to 67% under the higher

participation scenario. In contrast the shift in the percentage of employees

participating in firms with 250 or more employees is from 22% to 33%

[Figures F.31 and F.32].

■ Figures F.33 and F.34 illustrate how the total cost of the employer

contribution and the total cost as a percentage of total labour costs varies

by firm size. These figures illustrate that the total annual cost could range

under reasonable assumptions from £1.5 bn to £3.1 bn.
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Figure F.30 Description of scenarios for sensitivity analysis 

Scenario Key assumptions: Employee participation rates

Employer Earnings between

contribution Primary Threshold Earnings at LET 

rate and LET and above

Base case 3% 65% 80%

Lower contribution 2% 65% 80%

Higher contribution 4% 65% 80%

Lower participation 3% 50% 75%

Higher participation 3% 100% 100%

Figure F.29 A 3% employer matching contribution costs 0.6% of labour costs 

Matching
rate

0.0%

0.5%

1.0%

1.5%

2.0%

2.5%

3.0%

3.5%

Limited
earnings

band

Existing
provision

Non-
take-up

NI Impact Percentage of
labour costs

3.0%

0.6%

Source: Pensions Commission analysis 

Note: Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer
contribution, so introduction of the NPSS requires no additional employer contributions. It also assumes that there is no
'levelling down' of existing provision. As a result, figures could be under or over-estimates of costs.

Reduce by about 
one-third because
contributions paid only
between the Primary
Threshold and UEL

Further reduce by about
a half because people
with existing provision
are unaffected

Further reduce by
between 20% and 35%
because some people
opt-out

Further reduce by 
about 12% because NI
contributions are paid
on wages but not
employer pension
contributions
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Figure F.31 Numbers of employees participating by firm size: base case and alternative scenarios

0 2 4 6 8 10

1-4 5-49 50-249 250+

Number of employees participating, millions

Base case

Lower participation

Higher participation

6.0

5.4

8.0

2.20.92.00.8

2.00.81.80.7

3.01.22.61.1

Source: Pensions Commission analysis on ASHE 2004

Note: The “lower contribution” and “higher contribution” scenarios have not been included as they assume the same participation 
rate as the “base case”.
Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer contribution,
so they would not be auto-enrolled into a NPSS.

Figure F.32 Distribution of employees participating by firm size: base case and alternative scenarios

Number of employees

Scenario 1-4 5-49 50-249 250+ All

Base case 50% 45% 37% 25% 34%

Lower participation 44% 41% 33% 22% 30%

Higher participation 67% 59% 48% 33% 45%

Source: Pensions Commission analysis on ASHE 2004

Note: The “lower contribution” and “higher contribution” scenarios have not been included as they assume the same participation rate as 
the “base case”.
Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer contribution,
so they would not be auto-enrolled into a NPSS.
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Figure F.34 Distribution of employer contribution as a percentage of total labour cost by firm size: base case and

alternative scenarios

Percentage of total labour cost

Scenario 1-4 5-49 50-249 250+ Total

Base case 0.96% 0.83% 0.60% 0.37% 0.56%

Lower contribution 0.64% 0.56% 0.40% 0.24% 0.37%

Higher contribution 1.28% 1.11% 0.79% 0.49% 0.74%

Lower participation 0.89% 0.77% 0.55% 0.34% 0.51%

Higher participation 1.23% 1.06% 0.75% 0.47% 0.71%

Source: Pensions Commission analysis on ASHE 2004

Note: Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer contribution, so
introduction of the NPSS requires no additional employer contributions. It also assumes that there is no ‘levelling down’ of existing provision.
As a result, figures could be under or over-estimates of costs.

Figure F.33 Distribution of total annual cost of employer contribution by firm size: base case and 

alternative scenarios

1-4 5-49 50-249 250+

Annual cost £ bn

Base case

Lower contribution

Higher contribution

Lower participation

Higher participation

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

2.3

1.5

3.1

2.1

2.9

0.80.40.80.3

0.50.30.50.2

1.10.51.10.4

0.80.40.70.3

0.51.00.4 1.0

Source: Pensions Commission analysis on ASHE 2004

Note: Analysis assumes that all people who are already members of employer-sponsored pensions receive at least a 3% employer contribution, so
introduction of the NPSS requires no additional employer contributions. It also assumes that there is no 'levelling down' of existing
provision. As a result, figures could be under or over-estimates of costs
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6. NPSS macroeconomic modelling

This section of the Appendix provides details of our “NPSS Macroeconomic

Modelling,” the main results of which were presented in Chapter 6 of this

Report. The purpose of this modelling is to provide broad estimates of the

potential scale of additional pension saving and income as a result of the

NPSS in terms of contributions, fund size, pension income and annuity

streams: and to estimate the resulting implications for the total stock of

funds. The modelling and results are highly dependent on the assumptions

used and should only be taken as a general guide to the scale that could 

be seen.

We set out below:

(i) The approach taken;

(ii)  Results;

(iii) Sensitivity analysis; and

(iv) Weaknesses of the model.

(i)  The approach taken

The approach involves the following key steps:

■ Determining how many people in which income bands are eligible to be

members of the NPSS in the first year.

To calculate eligibility in the first year of the NPSS (potentially 2010) we

used the ASHE data (as described in the previous section of this Appendix)

from 2004 to approximate to the 2010 population. We estimate 8.8

million employees in all sectors in 2004 were eligible to join the NPSS. As

in Section 5 the number of people eligible here could be an underestimate

as we have assumed that all participants of employer-sponsored pension

schemes have provision at least equivalent to the NPSS.

We then split the group of eligible employees into single year age bands 

and into those earning below the primary threshold (£4,745 in 2004) and

those earning above. Using the Family Resources Survey we also found

that an additional 1.4 million self-employed people aged over 21 were not

contributing to a personal pension and hence might be eligible to join 

the NPSS.

As in the previous section of this Appendix we have assumed that those

people who are earning under the Lower Earnings Threshold (LET) will have

a slightly lower participation rate than those earning above. Our central

estimate assumes 65% of those eligible between the Primary Threshold

and the LET and 80% of those above the LET will contribute to the NPSS.
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The participation rate for the self-employed is assumed to be 25% of

those eligible (making 375,000 in the NPSS). This is a lower assumed

participation rate than for employees as auto-enrolment will not apply 

to the self-employed and they will not benefit from an employer

contribution. [See Chapter 10 of the Main Report for a discussion of the

possible implementation of the NPSS.]

■ Establishing how cohorts and pension contributions flow into the model.

Using the GAD 2004-based population projection we took the ASHE and

FRS data and pro-rated by the single year age bands to create an

estimated 2010-2050 eligible population. The population in the NPSS

therefore changes through time as new 21 year olds become eligible and

65 year olds move out of the NPSS and enter the pensioner population.

We then used the ASHE 2004 data to estimate median earnings as a

proportion of overall population average earnings by age and used this to

assign estimated average earnings to each group in our model.

Contributions are assumed to be made from each member’s earnings

above the Primary Threshold. For simplicity we have combined the

employer contribution, employee contribution and tax relief into one single

default contribution rate of 8%. Individuals are assumed to contribute

until State Pension Age (SPA), or else if they stop contributing they are

replaced by a person with equal age and earnings who contributes instead.

We have also assumed an individual or their employer makes Additional

Voluntary Contributions (AVCs) in excess of the default auto-enrolled level,

of an additional 25% of the default: this increases the average contribution

to 10% of gross earnings as our central assumption.

■ Establishing how pensions flow out of the model.

Pension pots are calculated by taking the contribution in each year, adding

a year of fund growth and rolling this onto the next year and so on until

each cohort retires. The real rate of return used for the central estimates 

is 3.5%, which represents a reasonable expected return in a balanced

lifestyle fund.

From these final pension pots we apply an annuity rate to get the streams

of annuity payments (i.e. assuming a price-indexed annuity). To simplify

the model we assume annuities are paid for 20 years, with life expectancy

kept constant at 20 years after reaching age 65. More sophisticated

modelling could adjust for rising retirement ages and changing annuity

rates over time, but this would make little difference on aggregate.

Pension incomes are calculated from the annuity income generated in

each year, based on equal payments over the fixed 20 year period. Where

individuals die during working age; we assume that their contributions pass

to an equal aged person (who could be their spouse) who inherits the pot

on retirement that has accumulated and annuitises then.
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(ii)  Results

With the central assumptions, that is a 10% total contribution rate 

(including AVCs), 80% participation of those earning above the LET, 65%

participation rate of those below the LET and 3.5% real rate of return, we 

get the following results:

■ Total contributions to the NPSS would be around 0.6% of GDP each year.

■ Pension pots leaving the fund would gradually build up to become 1% of

GDP by 2050 and around 1.1% of GDP in steady state which is reached in

2070 [Figure F.35].

■ The fund size would be of the order of 19% of GDP by 2050 [Figure F.36].

■ The stock of annuities in payment would rise to be around 12% of GDP in

the long term [Figure F.37].

■ Additional income flowing to pensioners from the NPSS would reach 0.7%

of GDP by 2050 and over 1% of GDP by 2060 [Figure F.38].

(iii)  Sensitivity analysis

The results presented above and in Chapter 6 are all based on the central

assumptions discussed above. We have also modelled various deviations from

these central assumptions on contribution rates, participation rates and rates

of return to test the sensitivity of the results. When changing one set of

assumptions we have left the remaining assumptions as in the central case to

enable easy interpretation of results.

The rate of return: as the risk and return panel in Chapter 5 of the Main

Report showed the range for the rate of return on investments in the fund

could vary substantially e.g. to 2% real, if bonds were the main investment

vehicle, or to say 4.5% if equities dominate (though of course with the

consequence of higher risk). Given that we do not know the risk and return

preferences of those assumed to be participating we have run sensitivity

analysis around the central rate of return. The fund size could then be as high

as 22.5% or as low as 15% of GDP in 2050, although of course in the high

equity case there would be more variance around this figure [Figure F.39].

The participation rate: we have modelled higher (100% of all eligible) and

lower (50% between Primary Threshold and LET, 75% above LET)

participation rates and Figure F.40 shows the results. Obviously the 100%

participation rate of all eligible is very much the maximum size of the NPSS

and the lower scenario has been included for completeness.
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Figure F.35 Inflows and outflows from NPSS as a percentage of GDP
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Figure F.36 NPSS funds under management as a percentage of GDP
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Figure F.37 Stock of annuities arising from the NPSS as a percentage of GDP

Stock of annuities in payment 
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Note: Assumes 3.5% real rate of return.
See Figure 6.35 in the main Report for other assumptions.

Figure F.38 Annual additional income flowing to pensioners as a result of the NPSS as a percentage of GDP
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Source: Pensions Commission analysis
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Figure F.39 NPSS funds under management with different rates of return: as a percentage of GDP

2010 2020  2030  2040  2050  2060 2070  2080

2% real rate of return 3.5% real rate of return 4.5% real rate of return

0
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Source: Pensions Commission analysis

Figure F.40 Fund size, contribution rate and pension pots in 2050 with various participation rates,

as a percentage of GDP

Participation rate Fund Size Annuity Annual Annual 

streams contributions pension pots

High 37% 11% 0.83% 1.3%

100% all

Medium 22% 8% 0.63% 1.0%

65% below LET 

80% above LET

Low 20% 7% 0.57% 0.9%

50% below LET

75% above LET

Source: Pensions Commission analysis

Note: Uses central assumptions of 3.5% real rate of return and 10% total contribution rate.
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The contribution rate: the actual rate of the default contributions and the

amount of AVCs paid would not necessarily be the same as chosen above 

so we have modelled the size of the fund and pension income with both 

8% and 12% average contributions. The results involved move in proportion.

[Figures F.41 and F.42].

(iv)  Weaknesses of the model

Some could be corrected in a more complex version of the model, but some

are inherent.

■ There are very few UK data sources showing participation in auto-

enrolment schemes split by age and income and those which are available

are not representative of a national auto-enrolment scheme. We have

therefore had to make some illustrative assumptions about participation

rates. We do not have any large scale data to show the effect of a national

scheme on pension participation of other forms so we have assumed this

to be negligible and the same percentage of people paying private pension

contributions in 2004 is used through out the period. There may be two

dynamic behavioural responses to the new scheme which we cannot

model. First, people currently contributing to occupational pensions could

move into the NPSS, increasing its size. However; this would represent

switching of investment between that already in progress and the NPSS,

hence the overall impact on national savings will be unchanged. Second,

there is also a risk that the NPSS adversely affects existing provision. This

is clearly undesirable and we believe the effect can be minimised so we

have not modelled it. As it is unclear which of these effects would

dominate we have assumed that the overall impact balances out to zero.

We could also make elements of the modelling more sophisticated, e.g. AVCs

and opt-out rates could be modelled by age as well as the earnings and

contribution patterns of the self-employed.
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Figure F.42 Annual additional income flowing to pensioners as a result of the NPSS at different contribution rates:

as a percentage of GDP
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Source: Pensions Commission analysis

Figure F.41 Stock of NPSS funds under managment with different contribution rates: as a percentage of GDP
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