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PPI Briefing Note Number 139 

PPI Briefing Notes clarify topical issues in pensions policy. 

This Briefing Note is the second in a series which explores CollecƟve Defined ContribuƟon (CDC) pension schemes and 
how they might operate in the UK. The series of Briefing Notes, and all associated research, is funded by a grant from the 
Nuffield FoundaƟon. It follows the first Briefing Note which was Ɵtled, How might CDC develop in the UK? [1]  which 
described the current state of CDC. It idenƟfied a lot of anƟcipaƟon, as many hope or expect that CDC will provide some 
key benefits which are hard to find elsewhere in the pensions landscape. It also idenƟfied a lot of barriers to 
implementaƟon, as there are sƟll problems that need to be addressed before CDC can be more widely implemented.   

IntroducƟon 
This Briefing Note examines the performance of single and mulƟ‐employer CDC schemes compared to other products, to 
see if they offer advantages over other pension products or each other, and explores the implicaƟons of having mulƟple 
employers in the same scheme. To do this, it uses an accompanying model [2], developed by King’s College London, which 
simulates single and mulƟ‐employer CDC schemes. The single employer model takes scheme design elements from the 
Royal Mail’s CDC scheme which opened in 2024. The mulƟ‐employer model is similarly based on input from expert 
stakeholders within the industry in order to simulate, as closely as possible, what mulƟ‐employer CDC schemes could 
look like in the future.  

QuanƟfying mulƟ‐employer and single 
employer CDC outcomes 
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Key findings: 

The key findings of this Briefing Note are:  

 A single employer CDC scheme outperforms an equivalent Defined ContribuƟon (DC) scheme regardless of economic 
condiƟons, but to varying degrees. 

 A mulƟ‐generaƟonal cross subsidy effect, which is also observed in an equivalent Defined Benefit scheme, is present in 
the single employer scheme. This leads to later generaƟons subsidising the earliest generaƟons in the scheme.  

 A mulƟ‐employer CDC scheme outperforms a single employer scheme and offers a higher reƟrement benefit, owing to 
different operaƟng principles. 

 There exists a potenƟal for cross subsidy between demographic groups with different mortaliƟes. This could be 
addressed by either: 

 CreaƟng mulƟple secƟons within the scheme each with a homogeneous membership; 

 UnderwriƟng each member and pricing benefits accordingly, but it may not ensure fairness as reliably as keeping 
different memberships separate. 

Single Employer CDC vs MulƟ‐Employer CDC scheme design 

Two forms of CDC schemes have been modelled: single employer and mulƟ‐employer schemes. 

The single employer scheme is modelled on the same principles as the Royal Mail’s CDC scheme that opened in 2024. In 
the scheme, each employee receives a fixed nominal benefit enƟtlement each year, such as 1/80th of their average 
lifeƟme salary, in exchange for a fixed employee contribuƟon. That is, when any member in this scheme buys benefits, 
they receive an enƟtlement that is proporƟonal to their contribuƟon, irrespecƟve of their current age. This means that 
the oldest members of the scheme, who join shortly before their reƟrement when the scheme opens, will make 
contribuƟons which will not have had Ɵme to accumulate the aggregate degree of investment return upon which the 
benefits are priced. To enable everyone in the scheme to have the same benefit enƟtlement, subsequent members need 
to subsidise this first generaƟon. 

This scheme may need a certain level of employer contribuƟon to make it aƩracƟve to members. This employer 
contribuƟon must be more significant than the extent these young contributors must subsidise older members. 

These effects are also present in Defined Benefit (DB) schemes. In the case of the Royal Mail, or any employer that wishes 
to replace their DB scheme with a DB styled version of CDC, this could be an intenƟonal design choice that replicates the 
operaƟon of their previous scheme. 

MulƟ‐employer schemes, by comparison, must work differently. Beyond allowing mulƟple employers to join and offer 
membership to their employees, the implicaƟons of which are discussed below, there are also differences in the scheme’s 
design.  

MulƟ‐employer schemes cannot offer a fixed benefit enƟtlement in the manner of a single employer scheme. Employers 
may differ in preferred contribuƟon rates, preferred reƟrement benefits, as well as the demographic composiƟon of their 
workforce. The future membership cannot be predicted ahead of Ɵme, due to the commercial nature of how many new 
employers will join the scheme, and what their characterisƟcs will be. As a result, a mulƟ‐employer scheme cannot target 
a specified reƟrement benefit. Rather, it must operate like a Defined ContribuƟon (DC) scheme where contribuƟons are 
fixed and the reƟrement benefit is unspecified. Members will buy benefit enƟtlements that are priced according to the 
current state of the scheme and as members age these benefits will be indexed according to the scheme performance. 
This would mean that someone who joined the scheme shortly before reƟrement would receive a benefit that did not 
reflect a subsidy from newer members. However, as investment return accumulated, their benefit would also increase in 
line with the benefit of every other member.  
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Single Employer CDC scheme results 

Comparison of outcomes to an individual DC arrangement 

The single employer CDC scheme model used in this Briefing Note operates on the same principles as Royal Mail’s, and is 
an approximaƟon of the scheme, allowing for modelling assumpƟons. The model has been used to esƟmate the 
reƟrement outcomes of members of this scheme, and alongside these results, their outcomes if they had made 
equivalent contribuƟons towards a DC pot and then bought an annuity. 

The single employer CDC scheme outperforms equal contribuƟons made to an individual DC scheme used to purchase an 
annuity. The single employer scheme provides an average replacement rate of 47%, compared to the 40% that an 
annuity would provide, when modelled in a variety of economic scenarios represenƟng a range of economic condiƟons. 
(Details of how these scenarios were generated are in the appendix.) 

The performance of the single employer scheme remained higher in extreme economic circumstances, with the 90th and 
10th percenƟles of performance across all scenarios being a replacement rate of 21% and 156% for a single employer CDC 
scheme, and 17% and 107% for an annuity [Figure 1]. This suggests that single employer CDC scheme would provide a 
more adequate reƟrement income compared to a DC scheme, as well as providing beƩer protecƟon against the worst 
economic condiƟons. 

Figure 1 

This suggests that single employer CDC schemes provides a beƩer reƟrement outcome on average than an individual DC 
and annuity arrangement. It also shows that, in the best economic condiƟons, CDC is beƩer placed to capitalise on these 
condiƟons through higher exposure to growth assets than a typical DC investment strategy. Lastly, these results also 
suggest that CDC offers some extra protecƟon against the worst economic condiƟons, though the difference between 
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the schemes is not as pronounced as it is in Ɵmes of strong economic performance. Those who reƟre in poor economic 
condiƟons may buy an annuity at a relaƟvely high price, whereas this concern does not exist for CDC. 

The fact that single employer CDC schemes appears to outperform an annuity in a range of economic condiƟons make it 
well suited for the purposes that it is intended to serve: on top of protecƟon against longevity risk, it provides a more 
adequate reƟrement income, and also by not being as sensiƟve to poor economic condiƟons. It also does not require 
complex decisions on the part of the member. In short it does not create circumstances where members can be “caught 
out” by opƟng to join a CDC scheme when they would have had a beƩer outcome joining an equivalent DC plan instead.  

MulƟ‐Employer CDC scheme results 

MulƟ‐Employer CDC schemes cannot yet operate in the UK and there are sƟll policy design opƟons for the legislaƟve 
framework in which it might operate. Nonetheless, many are of the opinion [1] that mulƟ‐employer schemes are needed 
to fully unlock the potenƟal of CDC to deliver beƩer outcomes for pension scheme members. 

MulƟ‐employer schemes are anƟcipated to have a space in the pension landscape because there are several barriers to 
implementaƟon that prohibit smaller employers from creaƟng a single employer CDC scheme. There are costs, such as 
the cost of a wind‐up reserve, advisor fees, and seeking and gaining authorisaƟon that make single employer CDC 
schemes prohibiƟvely expensive to all but the largest employers. Many larger employers have switched their workplace 
pension provision from DB to DC, which restricts the pool of potenƟal single employer CDC schemes, as many may not 
want to change their pension scheme a second Ɵme within such a short window. 

MulƟ‐employer schemes can avoid or miƟgate these barriers to implementaƟon experienced by single‐employer 
schemes. The setup costs would be less of a barrier for mulƟ‐employer schemes, having a wider base to spread the cost. 
The largest pension providers may have no issues paying the iniƟal setup costs, so long as the overall proposiƟon were 
sƟll profitable overall. Some non‐commercial sectoral schemes, however, may sƟll find the setup costs to be a significant 
factor. For employers who may be wary of changing their pension scheme yet again, joining a mulƟ‐employer CDC 
scheme could look much the same as joining an individual DC master trust. If there were a mature mulƟ‐employer CDC 
market available, employers who are currently members of individual DC master trusts might find the transiƟon simple. 
Lastly, by pooling employees from different employers together, it makes CDC accessible to any employer of any size. 

There are a number of hurdles to implementaƟon of mulƟ‐employer CDC schemes [1]. For providers, mulƟ‐employer CDC 
presents some risks. If they commit to the idea and it fails, they may face reputaƟonal harm, or fail to turn a worthwhile 
profit. For legislators, there would be significant effort involved in producing the legislaƟon, and they would not want to 
make this effort unƟl providers express a desire to operate mulƟ‐employer schemes. For this reason, it may take 
empirical evidence of the viability of CDC from the Royal Mail to make providers and legislators commit fully to the idea. 

Allowing mulƟple employers into the same scheme has implicaƟons for the operaƟon of the scheme itself. There is 
potenƟal for cross subsidy between groups of members with different life expectancies. While all forms of CDC are 
vulnerable to this to some degree, it is a parƟcular concern for mulƟ‐employer schemes. 

Cross subsidy can happen if the price a member is offered to buy benefits does not account for their life expectancy 
accurately. MulƟ‐employer CDC is more vulnerable to this than single employer CDC because of the potenƟal diversity of 
the membership. Within a single employer, such as the Royal Mail, most employees will be broadly similar in terms of 
their demographics, wealth, and overall quality of life. Furthermore, if there are stark differences between different 
secƟons of the workforce, the employer is more likely to be aware of this and be well placed to account for it. On the 
other hand, within a mulƟ‐employer scheme, one could imagine two very different employer profiles: one employer 
might have well paid employees, who live in an area with high life expectancy, working in an office and with employee 
health benefits; another employer might employ people who work in physically demanding condiƟons, in an area with 
lower quality of life and less pay.  

If a member’s life expectancy is underesƟmated, they are likely to get more out of the scheme because the price they 
were charged was not enough to generate the benefit they will receive throughout their life. Conversely, if a member’s 
life expectancy is overesƟmated, they are likely to die before they receive a benefit commensurate with the contribuƟon 
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to the fund that they made in their working life. In these cases, the scheme may appear to funcƟon adequately overall, 
but these members may feel that they have paid more than their fair share to enable the reƟrements of those who have 
not paid enough. This effect may appear especially unjust in members’ eyes considering that life expectancy and wealth 
are generally linked, and the members with lower life expectancies may see this as transferring their wealth to those 
already wealthier than them. 

In a mulƟ‐employer scheme, new employers will join, and bring with them a diverse membership that is not known in 
advance. The scheme will have to account for this somehow. They may use underwriƟng to price the benefits of 
members, or they may try and ensure that a given scheme’s membership is broadly homogeneous, for example by only 
making it available to certain industries. A single provider, as a result, may offer mulƟple schemes or secƟons within a 
scheme targeted at different profiles. 

To illustrate the effects of cross subsidy, we have modelled a scheme with two types of employers: employers where 
employees have a higher life expectancy, and employers where employees have a lower life expectancy. To aƩain 
reasonable, but different, mortality profiles for these employers, the simulaƟon uses the Office for NaƟonal 
StaƟsƟcs’ (ONS) life expectancy figures for men (lower life expectancy) and women (higher life expectancy) [3], in order to 
create two profiles for which figures are widely available, are easy to conceptualise, with a disparity that could 
reasonably occur in real life. It should be noted that underwriƟng based on characterisƟcs such as gender is not allowed. 

The modelling showed that, in theoreƟcal cases such as invesƟng in 100% risky assets or modelling economic indicators 
as being constant throughout the simulaƟon, underwriƟng could enable a mixed scheme to offer virtually idenƟcal 
reƟrement benefits to members as if they were in separate schemes. However, when tesƟng a mulƟ‐employer scheme 
with more realisƟc parameters underwriƟng was found to produce less desirable results. This is best illustrated with the 
mean replacement rate for each membership configuraƟon.  

To model the effects of cross subsidy, several variaƟons of this scheme were modelled. The replacement rates given 
below represent a median value across a range of economic scenarios. Full details of the modelling are available in the 
Appendix. In every variaƟon of the scheme, all employees are paid the same amount, and work at their employer for 
their enƟre working life. Regardless of the life expectancies, all schemes are the same size.  The schemes modelled were:  

 A scheme where all employers are low life expectancy employers. 

 A scheme where all employers are high life expectancy employers.  

 A scheme with a 50/50 split of high/low life expectancy employers, where members all pay the same price for their 
benefits. The price will be determined using a single esƟmate of life expectancy for the whole populaƟon.  

 A scheme with a 50/50 split of high/low life expectancy employers, with underwriƟng of the members so that those 
with lower life expectancies are offered a cheaper benefit. That is, they will be offered a price very similar to what 
they would have been offered in a more restricted scheme, but the assets are sƟll shared among a more diverse 
group.  

The results demonstrated that, in a mixed scheme with no underwriƟng, all members receive a 90% mean replacement 
rate at reƟrement. In contrast, if these members were secƟonalised by life expectancy, the high life expectancy and the 
low life expectancy groups would receive 80% and 100% respecƟvely. However, in a joint scheme with underwriƟng, 
they receive 77% and 107% respecƟvely. This is illustrated in Figure 2.  

This demonstrates that underwriƟng could overcompensate and reduce the reƟrement outcome of the high life 
expectancy group, by subsidising the low life expectancy group. In this case, it would not be in the interests of the low 
life expectancy group to join a mixed scheme with no underwriƟng, and it would not be in the interests of the high life 
expectancy group to join a mixed scheme with underwriƟng. This would leave both groups with only one opƟon, which 
would be secƟonalised schemes. 
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Figure 2 

These results should not necessarily be taken to demonstrate that underwriƟng will always overcompensate in this way. 
When looking at the median replacement rate achieved over the lifeƟme, there are no clear trends that can be observed. 
The modelling demonstrates that underwriƟng cannot always fully miƟgate unfairness, despite being theoreƟcally 
possible. 

There could be legiƟmate unfairness concerns for overly diverse scheme memberships. If these kinds of inequaliƟes are 
permiƩed to exist, the scheme may become unfair, or at least, be perceived to be unfair. The consideraƟon for mulƟ‐
employer schemes might be whether there are life expectancy inequaliƟes at the employer level. Even if no significant 
inequaliƟes exist between employers, providers of mulƟ‐employer schemes may not have the same level of knowledge of 
their membership as a single employer scheme might. 

For a provider, the percepƟon of unfairness may prove to be just as important as actual unfairness. The longevity 
difference between men and women is one of the easiest to idenƟfy, but there are others which drive differences in life 
expectancy and the potenƟal for cross‐subsidies. Employers may be especially engaged on behalf of their members and 
may be keen to idenƟfy the potenƟal for cross‐subsidies and pursue fairer outcomes on this basis. Employers may be 
especially likely to pursue this if they previously operated a DB scheme and have experience of the valuaƟon mechanisms 
of DB schemes, or if the scheme is new and there is less percepƟon that the scheme has already established fair valuaƟon 
principles. 

These results suggest how secƟonalising can miƟgate this issue of unfairness that arises from differences between various 
socioeconomic groups. It should also be acknowledged that there are limits to the use of underwriƟng. Even if two groups 
have different life expectancies on average, many individuals from the low life expectancy group will outlive many 
individuals from the high life expectancy group. This will be down to individual factors, and these factors should not be 
underwriƩen against, as doing so would defeat the purpose of CDC, which is to pool longevity risk. These individual 
factors may contribute to a person’s life expectancy more than any factors that could be pracƟcally underwriƩen against. 
Likewise, some factors such as gender may not legally be underwriƩen against. Even for factors for which it would be 
valid to underwrite against, there are pracƟcal limits to how much underwriƟng you can do and how accurate you can be. 
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Comparing results from single employer schemes to mulƟ‐employer schemes 

The modelling shows that the single and mulƟ‐employer schemes would achieve different outcomes. The mulƟ‐employer 
scheme outperforms the single employer scheme. The 10th, 50th and 90th percenƟles of average reƟrement replacement 
rate being 20%, 70% and 334% for mulƟ‐employer CDC, compared to the 18%, 52% and 251% of single employer CDC 
[Figure 3]. 

Figure 3 

Another difference between these schemes is that the single employer scheme will be subject to fewer one‐off cuts and 
bonuses. This is because, in periods of strong performance, a single‐employer scheme will offer higher levels of 
indexaƟon on nominal benefits, but this does not result in higher costs for these benefits. As a result, higher levels of 
indexaƟon will not be sustainable in the long‐term and the indexaƟon will tend to move to a long‐term average level. 

A mulƟ‐employer scheme will also offer higher levels of indexaƟon during periods of strong performance, but in order to 
minimise any cross‐subsidies between employers, the cost of new benefit enƟtlements will also increase. As a result, 
there is less tendency for the indexaƟon to move to a long‐term average and as a result more periodic bonuses and 
benefit cuts are required in a mulƟ‐employer scheme to keep the indexaƟon level within set bounds. 

Further results 

The model displays significant sensiƟvity to the economic and scheme parameters. By varying the age of the oldest and 
youngest members contribuƟng to the scheme, expected investment returns, and the targeted indexaƟon level, there 
could be significant variaƟon in the relaƟve performance of single and mulƟ‐employer CDC schemes when compared to 
an individual DC arrangement. As a result of decreasing the period of contribuƟons, from the period between ages 18 
and 66 years old to the period between ages 25 and 65, the average lifeƟme replacement rate for an annuity drops: 

 from 40% to 32% for an individual DC and annuity 

 from 47% to 40% for a single employer CDC scheme 
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 from 69% to 50% for a mulƟ‐employer CDC scheme 

AddiƟonal permutaƟons are given in Table 1. A full descripƟon of model and scheme parameters used are available in the 
Appendix. 

Table 1 

Conclusion 
CDC pension schemes can offer beƩer returns than equivalent DC pensions. The single employer model is expected to 
provide an alternaƟve to DC which should deliver more higher pensions for members on average, both in Ɵmes of 
parƟcularly strong or weak economic performance. However, it may be hard to quanƟfy this benefit, as the relaƟve 
performance of CDC over an equivalent DC plan is sensiƟve to economic condiƟons and scheme design. 

Single and mulƟ‐employer CDC schemes produce different results, with single employer schemes that choose to offer a 
fixed benefit enƟtlement requiring some intergeneraƟonal cross‐subsidy.  

Finally, this Briefing Note idenƟfies an unfairness challenge that exists for CDC. The modelling results highlight a parƟcular 
kind of unfairness between socioeconomic groups to which mulƟ‐employer CDC is vulnerable. The modelling also 
demonstrates that secƟonalising schemes may effecƟvely miƟgate this unfairness by isolaƟng the different longevity risks 
of these groups. The use of underwriƟng in a single secƟon may also miƟgate unfairness, but comes with challenges, and 
may not be able to prevent systemaƟc cross subsidies which cause the unfairness as effecƟvely. 
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Age Range Stock growth Target level Annuity RR Single CDC RR Multi CDC RR 

18‐66 Default + 0% CPI + 1% 40% 47% 69% 

18‐66 Default + 0% CPI + 0% 32% 36% 57% 

18‐66 Default ‐ 1% CPI + 1% 49% 64% 86% 

18‐66 Default ‐ 1% CPI + 0% 38% 48% 70% 

18‐66 Default + 1% CPI + 1% 33% 35% 57% 

18‐66 Default + 1% CPI + 0% 27% 28% 48% 

25‐65 Default + 0% CPI + 1% 32% 40% 51% 

25‐65 Default + 0% CPI + 0% 26% 32% 42% 

25‐65 Default ‐ 1% CPI + 1% 39% 54% 63% 

25‐65 Default ‐ 1% CPI + 0% 31% 42% 52% 

25‐65 Default + 1% CPI + 1% 27% 31% 42% 

25‐65 Default + 1% CPI + 0% 22% 25% 35% 
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Appendix 
An Economic Scenario Generator (ESG) is used to provide a range of plausible economic futures in which the schemes 
can be modelled, so that the performance of the schemes can be assessed in a range of economic circumstances. These 
economic scenarios contain risk factors such as CPI, as well as returns for different asset classes, which enable modelling 
of porƞolio‐based investment strategies and lifestyling. Full details of the operaƟon of the Economic Scenario Generator 
used can be found here: [4] 

In order to provide median views to the ESG, OBR Long Term Economic Determinants [5] were used. The only parameter 
for which the OBR did not have a published value was dividend yield, for which the FTSE 100 dividend yield of 3.57% was 
used. 

Full details of the CDC model can be found in this paper: IntergeneraƟonal cross‐subsidies in UK collecƟve defined 
contribuƟon (CDC) funds.[2] 

High Performance compuƟng was performed using King's ComputaƟonal Research, Engineering and Technology 
Environment (CREATE). 

When using the model above to produce the PPI Briefing Note, there are a number of parameters and assumpƟons used. 

 Savers join schemes or save into products from unƟl 18 unƟl 66. 

 The age distribuƟon within a scheme is even. 

 Schemes have a “full” membership from the start, with the first cohort being one year away from reƟrement, i.e., 
making one year of contribuƟons and reƟring in one year from the start date. 

 Schemes make use of lifestyling – in other words, on the basis of the age distribuƟon of the membership at any given 
point, that assets are assigned to risky/non‐risky assets (equiƟes/bonds) in a way that reduces the risk profile as the 
membership ages. On a per member basis, we model that between ages 65 and 85, assets are tapered down from 
100% to 0% risky assets. 

 When modelling the single employer scheme, the targeted benefit is 1/80th of salary on a career average basis. The 
contribuƟon rate will be determined on the basis of whatever is needed to achieve the target reƟrement benefit. 

 We propose that, for the mulƟ‐employer scheme, the contribuƟon rate mirrors that which is required by the single 
employer scheme, in order to make the two comparable. 

 CDC schemes will target a benefit increase in line with CPI, and will be bounded at a maximum value of CPI+5%, and a 
minimum value of 0%, and will target an indexaƟon of CPI+1%. 

 The membership size for the single employer scheme will be based on the size of the Royal Mail workforce, which 
would make for approximately 3000 members in each age cohort. 

 The membership size for the mulƟ‐employer scheme will be set at whatever is used for the single employer scheme 
to make the two comparable. 

 Figures are quoted at generaƟon 60, as these will be from when the scheme has achieved a “steady state”, meaning 
that no unusual effects that are only observed during scheme startup will be present in the results. 
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