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What makes Collective Defined Contribution (CDC) pensions distinct? 

In common with Defined Benefit (DB) and individual Defined Contribution (DC) schemes, the creation of a 

Collective Defined Contribution (CDC) scheme and membership of such a scheme is a voluntary act.1 Both DB 

and CDC pensions are schemes which aspire to deliver an income in retirement to their members. This contrasts 

with individual DC arrangements, which are simply tax-advantaged savings vehicles in accumulation, but which 

lack any defined decumulation or pension income arrangements. Decumulation is left to the individual as 

something that must be decided around retirement.  However, the way in which CDC pensions differ from DB 

pension schemes is that the resources of a CDC scheme are limited to contributions already received and the 

investment returns on assets held; there are no external guarantees or sources of finance.  

Unlike DB arrangements, a CDC scheme does not have recourse to any sponsor employer in the event of valuation 

shortfall. In this circumstance, the pensions aspired to may be reduced, and indeed, under the draft Regulations 

recently published, must be. Pensions legislation precludes the alteration of DB benefits without the consent of 

the scheme member. The view of the Department of Work and Pensions (DWP) is that a CDC scheme should be 

at least in balance at each annual valuation2. 

Possible further development and regulation of CDC pension schemes 

The Pension Schemes Act 2021 enabled the creation of single and connected employer schemes and made 

provision for Regulations to be issued to complete and complement its overall framework. Draft Regulations have 

been published. To maintain consistency in terminology, the legislation refers to CDC schemes as Collective 

Money Purchase (CMP) schemes, but we will apply the more commonly used description of CDC. In addition to 

these, the Pensions Regulator is expected to issue a Code setting out its expectations of such schemes. The 

limitation of authorization to single and connected employers is expected to be relaxed to encompass and permit 

multi-employer and Master-trust arrangements, but there is no timetable for that as yet.  

Though not currently permitted in Regulation, it is perfectly possible, to have a CDC scheme independent of any 

sponsor; a member mutual body would be an attractive form. For example, in Australia the employee chooses 

where the mandatory minimum employer contribution goes. It could be the member’s scheme in much the same 

way that members have bank accounts. As the member changed jobs, they could continue to have employer 

contributions paid to this account. Scheme membership might be based upon employment, profession, or any 

affinity grouping, including the self-employed. Such a development would have many positives not least of which 

is that it would significantly reduce the likelihood of members accumulating multiple small pots over their working 

life whether these are in CDC or DC.  

Regulating for CDC schemes’ viability and sustainability 

The Regulations make it abundantly clear that the scheme rules are the dominant concern for the management and 

operation of a CDC scheme. The statutory requirements merely serve to set bounds on those rules. The principal 

regulatory requirement is an annual viability valuation. 

The Regulations provide for an annual actuarial viability valuation of CDC schemes and require provisions and 

plans to be made for the albeit remote possibility of scheme dissolution and wind-up. As CDC schemes are long-

term institutions in nature, it is entirely appropriate their viability and sustainability should be a central concern. 

For any pension scheme to be sustainable, it needs to be fair or equitable among its members. This applies both 

to the terms of new awards and to the form of adjustments, both for enhancements and cuts. For example, it 

would be inequitable among members for a cut to be applied only to pensions in payment when the scheme is in 

deficit.  

 
1 CDC pensions are options for both the private sector and could be used in fulfilment of automatic enrolment obligations.   
2 This could be regarded as excessively conservative. If rigorously enforced, it may prove a source of transient volatility 

in pension income. 



Given the uncertainties that are faced by any long-term financial institution, flexibility is also a desirable 

characteristic; in CDC schemes as it would enhance their resilience. It is important to recognise that the 

membership of a scheme is heterogenous in many aspects; members’ wealth, health, and life expectancy will differ 

both currently and over time. This heterogeneity is best accommodated by offering options on the form of pension 

payment or decumulation ranging from full (CPI) index-linked life annuitisation to total and immediate drawdown 

of a member’s beneficial interest in the scheme’s fund. (We explain later precisely what is meant by the term 

‘beneficial interest’.) In one of the tests of ‘member value for money’, the Regulations require the use of CPI-linked 

increases to pensions in payment but do not require pensions to have this form. 

CDC annual viability and statutory risk management 

As mentioned earlier, the new Regulations which enable CDC schemes require an annual viability statement and 

an actuarial valuation to be prepared. By necessity, this must be a forward-looking document, which means that it 

will in part be reliant on the actuary’s/trustees’ estimates of the future returns of the fund and ancillary costs. 

However, there is a potential difficulty, as it is possible that a scheme may be viable in the long term, while being 

in difficulty in the short or intermediate term. For example, if a scheme is in deficit in the short term but well-

funded in the long term, then the result may be that current payments are overpayments, thus introducing unequal 

treatment among members. 

While the status of the scheme today is the starting point of a viability valuation, it would be useful to have regard 

to the position of the status quo relative to the promises made. Put another way, has the scheme been on track to 

deliver pensions as promised, albeit that these promises are aspirations and not guaranteed. 

The annual viability statement cannot be fully automated, as it requires inputs from the scheme actuary. It should 

also be noted that it offers the prospect of some flexibility around the values of the inputs chosen for any actuarial 

valuation. However, the schedules to the Regulations contain extensive disclosure requirements for those 

assumptions and changes to them between valuations. 

Applying regulatory requirements to management and valuation of CDC pensions 

The method of estimating the expected return on assets will be important, and doubtless a matter of discussion 

between the scheme actuary and its trustees. Questions such as the amount of any change to this assumption after 

periods of sustained higher or lower achieved returns than had been assumed will need to be addressed. The 

expected rate of return will be intrinsically linked to the long-term asset allocation strategy. This is a matter of the 

specifics of scheme membership and the scheme’s risk tolerance and investment horizon. 

The Regulations provide for both immediate and multi-year cuts. A period of up to three years is provided for 

large, required cuts to be introduced, but the Regulations also require that these multi-year adjustments should not 

be ‘back-ended’, that equal introduction in each of those years being the limit case. As multi-year cuts are potentially 

inequitable among members, we would prefer to use only adjustments to the immediate payments or absolute cuts. 

By ‘absolute’ we mean cuts which are applied immediately to all future benefits; they are in a sense the limit case 

of multi-year adjustments, but when proportionately equal they are fair to all. It should be obvious that a cut 

applied to, say, the next ten year’s pension payments would advantage those whose pensions are more remote in 

the future and crystalize well beyond ten years for example. Another potential area of challenge concerns new 

members joining while a sequence of cuts under way but has not been fully executed. A new member is hardly 

likely to look favourably upon cuts to their entitlements arising from situations which pre-dated their membership. 

In general, it is a poor idea to use new contributions to repair deficits or distribute surpluses. One test proposed 

in the Regulations is concerned with such issues, but as currently described in those Regulations and accompanying 

narrative, it is unclear to us that it is well-designed. 

The Regulations allow the reduction of multi-year adjustments if circumstances in the interim warrant this. The 

concept of prudence in valuation, which is so significant in defined benefit (DB) schemes is absent for CDC 

schemes, where the valuation input variables are all expected to be best expectations. This is something that needs 



to remain sacrosanct and inviolable for CDC to be sustainable in the long term. It is important in discussion of 

the maintenance of ‘buffers’ within a CDC scheme design, and the difficulties raised by them. 

  



A complementary form of CDC valuation 

There is another form of valuation which is more objective than the viability statement in that it rests on the status 

quo; it addresses the questions: Have we progressed in terms of funding to the extent that was implicit in the 

awards made? Are we currently in surplus or deficit relative to the notional ‘promise’ made? 

This current status quo valuation, and the required viability valuation, share a common set of liability assumptions 

and projection values. They differ however, in the discount rate applied to the projected liabilities. The discount 

rate for the viability valuation is the expected return on assets, while the discount rate for the status quo valuation 

is the contractual accrual rate (CAR) of the scheme. 

For the estimation of the current accrued position, the value we ascribe to a member’s ‘beneficial interest’ in the 

scheme is based upon accrual of contributions or discounting of projected liability values at the contractual accrual 

rate, and this rate is an objective fact. We illustrate and explain the concept of the CAR next. 

An illustration of the contractual accrual rate (CAR) 

For pedagogic purposes, we illustrate the concept of the CAR with the example of a deferred annuity. This is a 

five-year fixed annuity of £100 deferred for ten years. It commands an immediate premium of £180. The internal 

rate of return or CAR of this premium and annuity payments is 8.23% pa. Diagram 1 shows this basic cash flow 

setup and the evolution of the liability amount over the life of the annuity at the contractual accrual rate. The 

maximum value of this liability trajectory is, just prior to the first annuity payment, £397. 

Diagram 1: Deferred annuity and its CAR 

 

Next, we introduce, as Diagram 2, an expected return on assets of 10%. This value is arbitrary, chosen merely to 

illustrate the effects associated with such discount rates. We show the evolution of asset values under this rate of 

return. 
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Diagram 2: Deferred annuity, CAR, and asset value evolution 

 

This is intuitive; with the rate of return on assets higher than the CAR, the value of assets held grows steadily more 

than the liabilities – and at termination of the annuity there is a surplus of £141. 

Diagram 3 illustrates the valuation practice using discounting at the expected rate of return on assets (10%) and 

the CAR accrual of those liabilities. 

Diagram 3: Accrual and discounting comparison 

 

Discounting at the expected rate of return on assets places an initial value of £146.15 on these liabilities. This 

might be taken to mean that we could withdraw £33.85 from the arrangement immediately or as a written annuity 

post a profit of that amount, but of course, this amount has not yet been earned. In the insurance literature, this 

amount - £33.85 - is usually referred to as an embedded value. In a pension context, with multiple overlapping 

years of awards, this could easily result in the overpayment of increments or bonuses above the amounts earned 

to date. 

The amounts which may be released, that is, have been earned to date as profits or bonuses, are shown along with 

the embedded value as Diagram 4 below. The analysis which follows assumes, as previously, that a 10% return is 



earned in each year. This diagram shows the evolution, the steady decline of the embedded value of the contract, 

together with the annual distributable or earned profit (in a CDC pension context bonus). These bonuses or profits 

earned vary from zero at inception to a maximum of £7.03 in year 11 and they amount in total to £68.92 over the 

life of the contract, though of course have an initial present value of £33.85. This indicates the bonuses which may 

be safely added to the initial ‘promised ’pensions and paid in each year. 

Diagram 4: Bonus distribution limits 

 

 

What is meant by ‘beneficial interest’? 

Having set out the derivation and operation of the CAR, we now set out what we mean by ‘beneficial interest’, as 

this is the prime instrument of scheme management,. Conceptually, it is the member’s accrued rights to a pension 

in retirement, expressed in capital form by application of the scheme’s contractual accrual rate. As a proportion of 

all members’ rights, it defines a member’s interest in the assets of the scheme. This would also define the transfer 

value of a member’s interest. The net asset value of a member’s ‘beneficial interest’ is directly comparable to the 

asset value of a member’s ‘pot’ in individual DC. One way of thinking about a member’s ‘beneficial interest’ is as 

the number of units held by the member; only these units are expressed in notional pounds.  

In previous descriptions of CDC pensions, we have referred to a member’s ‘equitable interest’ rather than 

‘beneficial interest’, but as the term equitable interest has a specific and different meaning in UK law3, we now 

refer to the ‘beneficial interest’ of a scheme member. We see the member’s ‘beneficial interest’ as being ‘good 

against the world’. 

Beneficial interest, CARs, and expected returns 

While the contractual accrual rate is related to the expected returns on assets in the terms of awards made, it is to 

be expected that the expected returns on scheme assets will vary through time, relative to the point of liability 

valuation. This is the difference between a historic weighted average and a single point in time estimate of expected 

future investment returns.  

The scheme’s contractual accrual rate may be expected to be below the scheme’s expected return on assets. The 

value of the member’s ‘beneficial interest’ is of the notional ‘promise’ made to the member and excludes the 

provisions necessary for the administrative operational costs and wind-up provisions required by the Regulations.  

Comparison of the members’ beneficial interests with the value of scheme assets held is comparison with an 

amount which is net, after deduction of any costs or provisions incurred previously. 

 
 3An equitable interest has properties which are certainly not envisaged for CDC pensions, notably the principle of ‘clean 
hands’ and enforcement against third parties. See:  https://www.inbrief.co.uk/land-law/legal-and-equitable-interests/ 
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The difference between these two valuations is such that the ‘beneficial interest’ estimate is likely to show a shortfall 

while the viability statement does not. We should state at this point, that scheme deficits should be uncommon 

occurrences, but in a scheme which actively distributes surpluses as bonuses to pensions, should be expected. 

These ‘beneficial interest’ relative shortfalls are the trigger for and basis of operation of the scheme risk-sharing 

rules proposed later. Functionally, these rules are designed to accommodate and overcome transient market-related 

return volatility; they do not add to scheme income and therefore cannot compensate for systematic misestimates 

of long-term returns. 

It is, of course, possible that a statutory viability-based intervention could occur during the operation of the 

forbearance phase of the scheme ‘s risk-sharing rules, in which case such an intervention would over-ride those 

rules and require an immediate cut in benefits.  

Crucially, if the contractual accrual rate were to be above the expected return on assets, it would indicate clearly 

and unequivocally that the scheme is not sustainable, and that the trustees and actuaries of the scheme have made 

awards that are not achievable for a given level of contribution and expected return – a rather neat sense check 

and metric for good scheme governance. This dual valuation approach makes available several new metrics of 

scheme performance. For example, the value for money (or efficiency) of a new award would be the ratio of that 

award’s CAR to the scheme’s expected return on assets. A scheme in surplus on the status quo valuation provides 

information as to the efficiency of the fund to date, and the likelihood of achieving the targeted pensions going 

forward. 

Scheme design and operation 

Having covered these preliminaries, the question then moves to the design of the scheme structures and operations 

that will maintain fairness among members, including incoming members, and is a question of how to achieve 

equitable treatment of all.  

There are several Regulations, such as the requirement to apply cuts equally to all members, which have this fairness 

objective in mind. Fairness requires a collection of rules for risk-sharing among members, and as we have written 

elsewhere, this could be automatic, hard-coded as a set of computer-based ‘smart ledgers and contracts’, 

eliminating the possibility of time inconsistencies or human intervention by well-meaning trustees, rendering 

redundant concerns with the ‘objectiveness ’of assumptions in times of stress.4 This consistency issue remains a 

concern for viability valuations. 

This need for consistency and certainty is concerned with what we have and the current circumstances. Risk 

management operates on current pension payments and beneficial interests rather than long term variables such 

as inflation or longevity. The decision criterion for alterations, such as cuts, to the notional ‘promised’ benefits is 

the funding, or solvency ratio. This compares assets valued at market prices with the accrual of awards at the CAR 

from contributions made, or projected benefits discounted at the contractual accrual rate. This ‘liability’ value is 

the total beneficial interest of all members in the assets held. The most important general criterion for the 

maintenance of equity among members is that all alterations to pensions are applied equally to all members both 

in payment and accrual. The mechanism for doing this is alteration of the overall beneficial interest and those of 

individuals.  

As noted earlier, a member’s beneficial interest, expressed as an individual’s share of the total interests of all 

members, defines their claim upon the assets of the scheme. (and with that transfer values) 

It is also important that, in the absence of operable risk-sharing rules (described in the next section), a funding 

deficit should be rectified immediately if it occurs, by the cutting of all benefits (promised and in-payment). The 

general principle is that if the scheme is in deficit, then all pension entitlements will be cut equally. The mechanism 

for doing this is a similar proportional cut to the beneficial interests of all members unless the scheme risk-sharing 

 
4 https://www.longfinance.net/media/documents/Smart_Ledgers_And_CDC_Pensions.pdf 



rules are operative. This leaves the scheme attractive to new members and to existing members for future accrual, 

as there is no deficit from the past to be subsidised.  

Risk-sharing rules 

We will offer a straw man; this time for the design of a set of risk sharing rules among the members of a scheme. 

The purpose to these risk-sharing rules is to smooth the variation in pension payments and values that might 

otherwise arise from transient volatility in the value of the scheme’s asset portfolio, and with that the funding ratio 

of the scheme. These rules may, in addition to their smoothing over time role, also be considered as serving as a 

form of risk buffer defining an amount of capital at risk. 

With one exception, the scheme risk-sharing rules only come into operation if there are pensions in payment and 

the total scheme assets are less than the totality of members’ beneficial interests; that is, the scheme, in traditional 

terms, would be considered in deficit. In the absence of any pension payments, the only outgoing cash flow to 

members would be transfers out, and these would take place at the net asset value of the beneficial interest of the 

departing member; that is, a member could leave the scheme with their assets, but this would be at a value below 

their beneficial interest in the scheme, as the scheme has a deficit. For example, if the beneficial interest was a 

notional £100 and there was a 10% deficit, then the member is entitled to £90 minus some transaction costs to 

enable the transfer. 

The exception is the case of new awards and contributions made when the scheme is in deficit. These new members 

would ordinarily be unwilling to contribute to a scheme which was in deficit as it could give rise to dilution of their 

benefits. As we have noted above, it is in any case a poor idea to use new awards and contributions to subsidise 

existing members. By equal part, the distribution of surpluses through over-generous awards is to be avoided. The 

new award solution is simple. It is to increase the notional beneficial interests of new members such that these 

produce a similar deficit to that prevailing in the scheme before their introduction. 

One of the frequently observed and unfortunate aspects of mandatory systems is that they tend to use new award 

contributions to repair prior deficits. This would be, and remains, an abuse of new members and is clearly 

intergenerationally unfair.  

There are two dimensions to the rules: they define the maximum amount of support that may be offered to 

pensioners in payment from all other members of the scheme (Buffering), and the maximum time that may elapse 

before a deficit is rectified by an overall cut in the beneficial interests of all members (Smoothing). They operate 

only on current payments in the sense of determining if a pension due may be paid in full. The two rules are: 

1. A deficit should be repaired by cutting benefits if the deficit has not been cured within a period defined 

inversely to the magnitude of the deficit. A 50% deficit would have a cure period of 2-years, a 20% deficit 

5-years, and so on. In the case of multi-year deficit sequences, the rule operates on the maximum deficit. 

2. A pension may be paid in full only if there is available risk-sharing capacity. The capacity is defined as a 

cumulative 10% of the beneficial interests of non-pensioner members.  

The amount of support given to pensioner members in any year would actually be quite small. To have 5% of a 

scheme payable as that year’s pensions would be quite normal and a deficit of 10% would imply a ‘subsidy ’to 

pensioners of 0.5% of the scheme assets. If we suppose that pensioners and non-pensioners are equal in their 

shares of the overall scheme beneficial interest, this support represents 0.5% of the beneficial interests of non-

pensioner members.  

The key to maintaining fairness or equity among scheme members is to increase the notional beneficial interests 

of non-pensioner members by a similar amount to the ‘subsidy’ they have afforded to pensioners by full payment 

of the pension. In the illustration above, this would be 0.5% of the beneficial interests on all non-pensioners. This 

rebalances the extent of their claims on the assets of the scheme. In other words, they are rewarded and 

compensated for their risk-sharing. 



It should be recognised that risk-sharing does not improve the financial position of a scheme. If pensions are paid 

in full when the scheme is in deficit, this additional cost will bear upon the deficit. Under the scheme proposed, 

the adjustment to non-pensioner members’ beneficial interests will also bear upon the scheme. Paying pensions 

when the scheme is in deficit will exacerbate that deficit, albeit by relatively small amounts in any given year. The 

role and purpose of the risk sharing rules is simply to smooth the vagaries of financial markets which might 

otherwise make deficits and pension payments highly variable. 

Simply smoothing discount rates or investment asset values fails to take note of the fundamental position 

deteriorating through the overpayment of pensions when in deficit. Indeed, these smoothing techniques render 

the true financial position obscure. 

Trade-offs in risk-sharing and risk management 
The model for risk-sharing we have outlined is sensitive to the structure of the scheme in terms of its degree of 

maturity. For example, a scheme where 75% of the membership (and total beneficial interest) were pensioners, 

would have a larger impact on the beneficial interest of the risk-bearing non-pensioner class; a 0.5% subsidy of the 

pensions in payment would constitute 1.5% for the non-pensioners, which is 6% of their beneficial interest.  

There is a maximum amount of support which can be supplied, and with this 25%/75% split, it is 2.5%, (10% of 

25%). In turn this would imply that the maximum support level of deficit which might be supported without cut 

would be 16.67%. If support at this level was applied, all else equal, the scheme would then be 78.86% funded 

having fallen from 83.33%.  

Note that the risk-bearing capacity is defined in terms of the beneficial interest of non-pensioner members, not 

the net asset value of these members ’beneficial interests.  

Benefits structures 

Members will have the option to choose, at retirement, the form of decumulation payments they wish to receive 

i.e., their retirement income. Three possible arrangements for this are illustrated below in Diagram 5. In addition 

to these, the member may choose drawdown. It should be noted that members opting for drawdown will place 

themselves outside the risk-sharing arrangements, but the scheme design enables individuals to exercise this choice. 

In addition to the ability to draw up to 25% of their beneficial interest as a tax-free lump sum on retirement, it is 

also possible under our scheme design to access CDC benefits under Freedom and Choice, receiving the net asset 

value of their beneficial interest. 

CDC schemes hold the prospect of great flexibility in the form of decumulation, which will be a matter for scheme 

rules. For example, it is possible that members may wish to have, as pensioners, the right at all times to commute 

part or all of their beneficial interest for an immediate payment5. In this regard it has many of the attributes of a 

provident fund. Another example would be capital protection for the unspent residue of a member’s interest for, 

say, the first five years under the annuity option. 

We have also investigated these decumulation pathways, as it appeared to be widely believed that pensioners spend 

considerably less in the later years of their retirement than shortly after it commences. This is true and evident 

from several point-in-time cross-sectional academic studies that older pensioners spend less than younger 

pensioners. However, this does not in and of itself mean that a pensioner spends less as he or she ages. Preliminary 

results from a study by Heidi Karjalainen and others at the Institute for Fiscal Studies suggest that there is no 

material decline when expenditures are investigated longitudinally. 

The withdrawal shapes shown are actuarially equivalent, though of course the total income available for payment 

as a pension declines as the average life of the cash flows declines. The lower limit obviously is that all is drawn 

immediately on retirement. 

 
5 Commutation values would tend to differ from the member’s beneficial interest value as this would constitute 

alteration of the member’s longevity and lifetime investment income assumptions. 



  



Diagram 5: Possible pensions withdrawals arrangements 

 

It is worth noting that while CDC regulations do not require a scheme to offer inflation-linked pensions, one of 

the two statutorily required tests of value for money relates contributions to a CPI-linked pension. As CPI-linked 

pension payments have the longest duration and highest payment amounts, they constitute an admirable aspiration 

for a CDC scheme. 

Setting new awards 

The base benefit promise or target of a CDC scheme is that of the traditional DB scheme. It may be final salary 

or some other parametrically defined arrangement such as career average.  

New awards of pensions should be based upon the trustee expectations of investment returns and best estimates 

of the factors which determine the projected amount of those benefits. Any other arrangement would be unlikely 

to meet tests of fairness to members and be likely to render a voluntary member mutual arrangement unstable.  

With fixed contributions and awards, it is incumbent on trustees to verify that the contractual accrual rate on the 

award lies within their range of return expectations e.g., very low levels of contributions with modest return 

expectations cannot reasonably be expected to deliver extremely high levels of pensions. As such, if the CAR does 

not lie within the return expectations, it may be necessary to vary either the contribution rate or the benefits 

promised, or both. 

As we have shown previously, it is inappropriate to value the liabilities of a DB scheme using discount rates chosen 

on the basis of the expected returns on scheme assets prevailing at those points in time.6  However, it is appropriate 

to use the expected rate of return on assets as the discount rate when the purpose is to establish viability and 

sustainability. It is important to emphasise that CDC liabilities are ‘best efforts’ promises and are not the contractual 

obligations of DB schemes. The benefits projections are derived using standard actuarial techniques, and common 

to both proposed valuations. 

While the CAR has its roots in the implicit rates of return embedded in awards, and is intrinsically time invariant, 

it can and should be updated to reflect variation of experience from the assumptions supporting the projected 

amounts of promised benefits, and of course, assumptions may from time to time be revised in the light of 

experience. Crucially, the CAR-based liability will converge over time, over the life of an award, to that which has 

been achieved. We have seen earlier that it can also change due to the operation of risk-sharing and risk 

management operations. 

 
6 See for example, “Discount Rates, Defined Benefit Pension Schemes and their Sponsors” which can be found here 

https://www.longfinance.net/publications/professional-articles/discount-rates-defined-benefit-pension-schemes-and-their-sponsors/


The risk and fairness of a uniform contribution rate and award regardless of 

member age  

A uniform rate of pension award, say 1/40th CARE, regardless of age is a form of risk-sharing among members. 

It serves as glue binding members together in a common enterprise. However, it has been widely characterised 

and criticised as being simply a transfer of value from the young to the old - the argument here being that a young 

member’s contribution is invested for far longer than an older member. As we shall demonstrate, this argument is 

flawed.  

The idea that a 64-year-old should receive the same award as a 25-year-old runs counter to basic intuitions of the 

time value of money. The contributions of a young member are invested for far longer than those of an older 

active member and should accrue much higher investment returns.  

The traditional response was to accept this proposition but proceed to offer the counterargument that the young 

member could in time and turn expect to benefit in that same way as today’s 64-year-old. This has fallen from 

favour with the often-cited view that labour mobility has increased, that few of today’s 25-year-olds will be 

employed by the same sponsor firm or members of the same scheme in their fifties and sixties. Of course, if 

membership of the scheme is unaffiliated with an employer, as is the case in Australia, this counterargument once 

again has merit. Here, membership of a scheme would be a matter of individual choice as, for example, with the 

choice of bank account that one’s income from employment is paid into. 

Let us consider this proposition for two members of a scheme, one 24 years old and one 64 years old. The first 

point to note is that the younger member will expect to receive a much larger pension in absolute terms than the 

older member because of wage and price inflation and increases in their longevity in the intervening 40 years. In 

the numerical illustration which follows, the total undiscounted pension which will be received by the younger 

member over their time in retirement is 2.27 times that of the older member. 

Table 1 below considers a range of contribution rates for this particular set of projected pension benefits and their 

associated scheme contractual accrual rates. It also shows the contribution rate necessary to achieve payment on 

time and in full for both the 24-year-old and the 64-year-old. 

Table 1 – Contribution rates and CARs 

        Breakeven 

Contribution 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 28.60% 

64-Y-O 8.31% 15.70% 20.83% 24.38% 27.07% 29.17% 30.94% 28.60% 

24-Y-0 0.03% 1.45% 6.25% 13.43% 21.90% 31.25% 41.08% 28.60% 

Mean CAR 17.28% 8.61% 5.67% 4.19% 3.27% 2.63% 2.13% 2.79% 

We can see immediately that there are transfers from the young to the old at contribution rates up to 25% of salary. 

However, at higher contribution rates and lower CARs, there are transfers from the old to the young. In other 

words, the uniform rate of award serves as insurance for the younger member against falling rates of investment 

return. For these projections, the point of no transfer between the old and the young (breakeven point) is a CAR 

or investment return of 2.79% or equivalently a contribution rate of 28.6% of salary. 



The breakeven point 

It is also worth noting that the breakeven is the special case of contributions being the same proportion of salary 

for all members. This is often presented as a different approach, when in fact it is a subset of the wider approach. 

If we adopt this approach of using the same contribution rate as the scheme average for all members, which makes 

member pots at retirement age-related, we are abandoning the collective insurance offered. 

It is also clear that the use of inflation adjustments as a risk control mechanism will tend to disadvantage the 

younger active members relative to the older pensioner members by altering this breakeven or insurance trigger 

point. 

For completeness, we should state that if pensions are identical for all members in monetary amounts, that there 

are no increases in longevity or wage or price inflation, the breakeven rate and insurance aspect do not exist.  

What about fairness? 

This brings us to the question as to whether the cost of the insurance provided via collectivisation is fair to all 

members. For CDC schemes this a matter of estimating how likely it is that investment returns will fall below the 

breakeven CAR and the magnitude of the transfers from either active members to retired members or from retired 

members to active members.  

Fairness among members of the terms of initial award and then the maintenance of fairness among members 

within the scheme are key to ensuring intergenerational sustainability. If a scheme is fair among members, then it 

is fair also to new members and with that, it is intergenerationally fair. 

The younger member faces far greater uncertainty and risk than the older member. This is uncertainty in its 

broadest sense with risk simply the quantifiable subset of uncertainty (and a very small part of it at that). It is 

present in all the variables that contribute to the projections and ultimate pension amounts, and their duration 

once awarded. In CDC schemes, this risk is assumed by the pension scheme as a question of intent not of guarantee 

i.e., these are notional amounts and subject to change with experience. 

If we consider just the investment risk faced by the younger member arising from this mismatch of term, it is 1.7 

times that of the older member. If we now consider the 15% contribution case above with its 5.67% mean CAR 

and introduce an asset portfolio having a volatility of 15%, this investment risk alone has a value of 2.13% per 

annum to the younger member. The CAR of the younger member is 3.98%, which means that the member is 

forgoing 1.69% relative to the mean, but that is significantly below the investment cost they would face from 

volatility if standing alone. The younger member’s position is much improved relative to individual DC. We are 

accustomed in collective arrangements to cross-sectional risk pooling and its benefits; this award arrangement 

extends this to the time dimension. 

Of course, there are some younger individuals who will prefer to see their contributions and the resultant benefits 

related to the time invested. They are simply saying that they prefer the traditional DC arrangement where they 

will stand alone at retirement faced with what has been described as the ‘hardest problem in finance’, uncertain 

beforehand as to the value of their pot at retirement and a wide range of options to convert this pot  to an income 

in retirement, where the individual is having to estimate their consumption, health in later life, their own longevity, 

possibly that of a spouse or partner, and then navigate the complex challenges around product selection that will 

meet all of their expectations. Given the uncertainties we have described, there is little that they can do to resolve 

these difficulties in advance.  

The fact is that all outcomes are highly uncertain and particularly so for younger members. However, the CDC 

arrangement constructed amidst all this uncertainty, clearly conforms with the Rawlsian concept of fairness7 as 

arrangements which are constructed and accepted behind a “Veil of Ignorance” i.e., that if an individual could see 

what a bad outcome looked like for them, then from an early age, action would be taken to mitigate penury in 

retirement, as it is too much of a risk. As such, a willingness to be part of the scheme is due to the likelihood of a 

 
7 John Rawls (1999) A Theory of Justice: Revised Edition, Cambridge, MA: Harvard University Press 



better outcome for a member, and avoidance of destitution. While perhaps not costless, in the sense that they may 

have to give something up, it is much more secure than going it alone, as what is forgone is uncertain anyway. 

Member motivation is therefore simply that they want to do well for themselves and are prepared to conform to 

reasonable terms of cooperation, provided others do so as well. 

Contributions and outcomes in CDC compared to individual DC 

As a prelude to considering notional contribution allocation within a CDC scheme, it is worth asking the question 

as to how a 64-year-old and 24-year-old might have fared had they been in individual DC rather than in collective 

DC pensions arrangements.  

Building on the basic set-up as above. This scheme has just two members, a 24-year-old and a 64-year-old. The 

younger earns £30,000 and the older £45,000. Retirement is at age 65 for both, and wage and price inflation are 

2% pa. Both members earn a notional 1/80th of final salary for life as a retirement benefit. The contribution rate 

is 15% of pensionable pay. 

The CDC arrangement (brown line – Diagram 6) requires an investment return of 5.67% on the total contributions 

of £11,250 to pay all pensions on time and in full. The contribution for the older member is £6,250 and for the 

younger £4,500 – these are the individual DC credited amounts. The outcomes for this are shown in diagram 6 

below. We assume that the individual members can earn that same return as that needed for the CDC arrangement. 

This is unlikely to prove possible in practice since they lack the economies of scale and scope available to a 

collective fund and the scale that such funds can achieve, but it is an interesting thought experiment.  

For the younger member we show also a second case, where the younger member ‘life-styles’ their fund (Yellow 

line), achieving this same 5.67% rate until a decade before retirement at which point the individual begins to de-

risk uniformly to an all gilt, 1% yield, portfolio at and beyond retirement. This strategy is similar in many regards 

to the de-risked portfolios being advocated by the Pension Regulator for maturing DB schemes. 

Diagram 6: Individual DC compared to a CDC scheme 

 

It is immediately obvious that the older member (black line) runs out of funds after just two thirds of their pension 

has been paid. It falls far short of the 9.13% return that it needs to be able to meet the pension in full.  

We can see the often-expressed case for individual DC in that the younger member following the same investment 

strategy, achieving a 5.67% return, as the CDC collective, would be better off alone. (24-IDC, Blue line above) We 

have truncated the trajectory of this strategy at £50,000 – it continues above exponentially. It generates a surplus 



of £131,502 by the time of death of the younger member and the payment of pensions is barely discernible a 

deviation in its trajectory. The 5.67% return is more than the required 3.98% rate. 

However, if the younger individual follows the de-risking strategy described earlier, moving to gilts and a 1% return 

(Yellow line), they will run out of funds some two years before death. The sensitivity of the younger member’s 

outcomes to post-retirement investment returns may be judged from the fact that the younger member would 

have to have achieved a return of 5.53% pa to have sufficient funds in cash (and earning nothing) at retirement to 

pay the pension in full. 

Of course, there are many caveats needed for this analysis. Would the individual have been able to achieve these 

returns? What would they have had to reserve for uncertainty around longevity and so on? There is nothing about 

individual DC which is collective, nor does it produce any risk-sharing.  

Incidentally, this analysis illustrates one of the principal advantages and attractions of collective schemes, the 

absence of a de-risking imperative for open ongoing schemes, from which higher total investment returns may be 

obtained. 

The analysis so far has been on a scheme which has a breakeven rate of 2.79% pa. The breakeven rate is the internal 

rate of return below which, it is the older members who support younger. It occurs naturally if contribution rates 

are 28.6%. For contribution rates below this (such as the 15% of the analysis above) younger members support 

the older, for contribution rates above, it is the older who support the younger members. This is a form of mutual 

insurance among the members of the scheme. 

An operational advantage of the DB allocation method 

The total contribution for the two members, at 15%, is £11,250. The implicit required rate of return or contractual 

accrual rate on this award is 5.67% pa. If we then wish to notionally allocate the total award such that both members 

will achieve their promised benefits, we must set the implicit rate of return for each to be equal to the scheme 

required rate, 5.67%. The solution is to allocate £9,375 to the 64-year-old and £1,875 to the 24-year-old. These are 

of course the most extreme allocations possible within the bounds of the scheme set-up. They are respectively, 

20.83% and 6.26% of the members’ salaries. The scheme and member trajectories are illustrated in Diagram 7. 

Diagram 7: Contribution allocation – DB style – younger members supporting older members 

 

The trajectories shown are the product of the initial contribution which is compounded at 5.67% from which 

pensions paid are deducted at the time they occur. From this diagram of the trajectories, we see that everywhere 

the sum of the beneficial interests of the scheme are equal to the overall scheme beneficial interest or required 

funding level. This means that either member may withdraw and take a cash equivalent transfer value of their 



beneficial interest at any point in time with no detriment to the scheme or other member(s). The scheme is inter-

temporarily fair to all. 

This and all the diagrams following show the timeline (x-axis) beginning at 1, this is a case of Microsoft Excel 

being ‘helpful’, 1 should read 0 and all other points be one lower. 

Next, we will set out the case where the older member is supporting the younger member.  

Diagram 8 Contribution Allocation – DB style – older members supporting younger members 

 

 

The required rate of return on assets is 3.63%, which would require a contribution of 45% of pensionable pay for 

the scheme. Diagram 8 shows the evolution of the scheme (red dashed line). It also shows the evolution of older 

and younger member’s interests under both the standard DB allocation and individual DC.  

Looking first to the older member we see that investment of 45% of the member’s salary will be more than 

sufficient to pay the pension (dark blue line). Reducing the notional allocation from £20,250 to £12,985 shows 

that the elder member is provided for (light blue line). This amount is instead applied to the younger member, 

whose notional allocation rises from £13,500 to £20,765. This is movement from the insufficient dark green line 

to the light green and the scheme’s dashed red. 

Obviously, the amount by which the younger member’s allocation rises is the same as that of the older member’s 

decline. However, though the time zero values in this diagram appear similar, they are in fact different – 64-year-

old £20,250 and £12985, 24-year-old £13,500 and £20,765. 

The insurance aspect 

As higher rates of wage and price inflation apply to the pension awards, the breakeven point increases. If we 

increase the earlier assumption of 2% wage inflation to 5% and 4% price inflation, the breakeven yield rises to 

5.73% from the earlier 2.79% and the contribution rate required for breakeven allocation declines from 28.6% of 

salaries to 22.8%. 

This means that at contribution rates above 22.8%, it is the older member who supports the younger. For example, 

at a 30% scheme contribution rate, the CAR or required rate of return of the scheme would be 4.80% and the 

required rate of return of the 24-year-old would be 5.20% while the older member has a requirement of just 3.30% 

(with the allocation at 30% of salary to each member). 

This is extremely valuable insurance to younger member. In good times when returns are high, and contribution 

rates low, the younger member supports the older. While in bad times, when investment returns are low, it is the 
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older who supports the younger. The younger member of course has far higher dependence on investment returns 

than the older. 

Investment management 

The investment portfolio should have a long-term, globally diversified growth objective. It will consist primarily 

of equity-type assets. A key point is that this portfolio will be held throughout the life of a member; there should 

be no need for any “de-risking” of assets covering members’ pension payment periods. Changes to asset allocation 

will reflect the available investment opportunities, rather than developments in the liability profile of the scheme. 

As the CAR is being used to value the notional liabilities of the scheme, there is no dependence of liability values 

on market interest rates or even expected rates of return on assets. This removes all need for the interest rate 

hedging strategies of liability driven investment. The extent to which fixed income securities may be used is likely 

to be determined by the marginal need of the scheme for income to pay pensions and their role in diversifying and 

reducing the volatility of the asset portfolio. The one hedging decision which will remain is that of currency hedging 

for the investment portfolio. 

The precise investment policy will be determined by the trustees and be subject to formal approval by the 

membership. This will set out the scheme’s approach to stewardship of its assets and may encompass 

environmental, social and governance concerns. It will also cover operational matters such as cash management, 

the use of illiquid unlisted investments, and leverage. It should also be required that trustees are accountable for 

the costs of managing the scheme both in terms of operation and asset management, and this should be clearly 

and transparently presented to scheme members. It should be recognised that the price variability of the asset 

portfolio is the predominant source of variation in the scheme’s solvency ratio due to the determination of the 

discount rate being time invariant and reflecting the terms of the award, rather than being based on some arbitrary 

market rate. 

The scheme’s statement of investment principles will describe and determine investment policy and operations. It 

will be subject to discussion and approval by members in annual general meetings.  

Governance and Member Communication 

Once established, the scheme is intrinsically a member mutual body. Its principal means of governance will be the 

general meeting of members. It will, of course, have a retinue of actuarial, legal and managerial advisors. The 

novelty of CDC schemes and in particular the need to manage member expectations, given the possibility of cuts, 

make both the detail of scheme governance and communication with and among scheme members particularly 

important. We leave this topic for a later paper. 

Final observations 

There are many further details and minutiae which might have been considered here, but the purpose of this paper 

is only to illustrate that CDC schemes that are fair among members and over generations can be constructed within 

the Pension Schemes Act 2021 and associated Regulations. Of course, schemes which rely on variation of a benefit 

factor, such as inflation indexation, to restore solvency balance will not, in general, be intergenerationally fair. In 

the case of conditional indexation where cuts have to occur; it is those with the longest life expectations who would 

suffer the largest reductions.  

It is also worth noting that as part of our analysis, simulation of the risk-sharing rules described earlier using the 

performance of financial markets since 1921 suggest they are, as stated, sufficient to avoid any cuts, for open 

ongoing schemes, though there are periods in the 1930s and early 2000s when such a scheme would have come 

close to requiring cuts.  

Importantly, it is this system of risk-sharing among members is that it permits an ongoing growth investment 

strategy, and therein lies one of the major advantages of CDC over individual DC. The risk-sharing described 

implies that CDC schemes are inherently mutual bodies and that they should be governed as such. 



One final observation is on the general view that members need to understand how a pension scheme works, and 

the ongoing emphasis on communications in the world of DC. While rationale for this is obvious, it is covering 

up the fact that we have failed to deliver a workable system for providing people an income in retirement. In DB, 

you did not have to worry you just joined. In DC, most members end up in the default and almost very few switch 

out of this over their lifetime. People do not want to have to do this for themselves, nor should they have to. In 

contrast to pensions and the emphasis placed upon consumer understanding, we never ask how Amazon’s supply 

chain works to be able to deliver most items within 24 hours. Similarly, we may ask a surgeon a few questions, but 

we do not need to, nor do we expect to, understand the technical nuances of open-heart surgery. In these situations, 

we trust Amazon and we trust our surgeon. It is trust that is needed in the system, and CDC may be the way in 

which we can bring trust back into retirement saving because…these are pensions, but not as we currently know them. 

 


