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Redington Ampersand Institute (&i) brings our deep thinking 
and practical research under one roof. A guarantee of quality 
and pioneering research that embraces the detail, but always 
keeps the context in mind. So you can sink your teeth into the 
finer points and maintain an awareness of the bigger picture.

The key to success is not trying to forecast the future, but to 
offer practical and useable content. It’s content you can make 
use of. So, think of &i as our offer to help you make a change. 
To do things differently and better. To be detailed and clear. To 
be pioneering and practical. It was with these ideals in mind 
that the Redington Ampersand Institute was born.

“Redington are open, clear and take time to teach people. 
Your advice demonstrates a clear and systematic process 
but one which is customised to our needs. We became 
smarter by working with you.”   

Redington Client

OUR PROMISE TO YOU

&i will operate within these criteria to ensure content is of the 
highest standard:

• Original research

• Grounded in fact

• Not predicting markets

• Not extrapolating the past

• Beginning by setting the context

• Clear & logical

• Actionable outcomes

It’s not our opinion which matters. Key to the success of this 
institute is delivering research that is valuable to you. We want 
to know what you want to know.
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10 SECOND SUMMARY

How should pension schemes be invested to 
improve chances of paying member benefits in full 
and on time?

This is the perennial question facing DB schemes 
as they mature and look to move into a position 
where they can pay benefits to members without 
being dependent on more contributions from the 
corporate sponsor.

This report looks at investment strategy choices 
pension funds have, by directly measuring their 
effect on the outcome a DB pension fund is aiming 
for.  We do this by measuring the likelihood of 
meeting the benefits promised to members in full 
and on time, and then optimising the strategy to 
improve that outcome.

This paper provides a number of key insights, and two 
main conclusions:

1. In order to determine how likely it is to meet member 
promises, there is merit in adding a new lens to track 
the probability of paying pensions due.

2. We then examined the impact of investing in 
contractual assets and have proved their value in 
improving the probability of paying pensions.

The position, however, varies depending on the funding level of your 
particular fund. We have looked at what funding levels benefit from 
pulling specific investment and risk management levers.

KEY INSIGHTS

1. We can see from multiple industry 
data sources that cashflow 
negativity poses an increasing risk 
to meeting member promises.  
However, as of yet no real 
solutions to the problem have 
been offered to help trustees 
highlight this risk or track progress 
against it.

2. A metric which directly measures 
what funds are trying to achieve 
- the likelihood of meeting all 
benefit payments in full and on 
time - is possible to calculate and 
is also helpful alongside traditional 
funding and deficit risk measures 
in making investment strategy 
choices.

3. Choosing the right investment 
strategy at the right time can 
improve the chances of meeting 
member benefits dramatically. For 
example, from a 60% likelihood 
to a 75% likelihood for the 
same initial funding level and 
contributions.

4. For funds that are well-funded, 
buying a cashflow-matched bond 
portfolio maximises the chance 
of paying the pensions, assuming 
maturities can be matched. This 
has been “conventional wisdom” 
for many years. We provide 
a framework to back up this 
thinking.

5. But for funds that need to 
generate higher returns, a more 
sophisticated and more diversified 
approach, which draws upon the 
full range of liquid and illiquid 
credit strategies available to 
today’s DB pension funds, is best.

6. The best strategy to deliver 
benefits with the highest 
probability in any particular case 
depends on three key things: 
market conditions; the maturity of 
the fund; and the target time-
horizon to achieve a fully de-risked 
position. The optimal investment 
strategy will therefore change over 
time. A regular review process is 
essential.



Standing behind these benefit promises are the assets held by pension funds, and 
the ongoing support of the employer (“sponsor covenant”). A perennial question for 
the trustees of DB funds – and their advisors – is how much assets are needed, 
and how they should be invested to maximise the chance that members receive 
full benefits.

DB pension funds remain one of the largest classes of institutional investors in 
the UK. As at 31 March 2016, the total value of assets in private sector DB funds 
alone was £1.6 trillion1, covering benefits for 10.8 million members2.  However, the 
nature of pension funds has changed substantially over the last decade.

The Key Challenge 
In 2006, most pension funds were open to new membership. Now, however, the 
vast majority of funds are closed to new entrants, with an increasing number closed 
to future accrual, as Figure 1 shows.

1 The Purple Book 2016, The Pension Protection Fund (2016)
2 Ibid 1.

Figure 1: Distribution of Private Sector Defined Benefit Pension Fund Members 
by Status. Source: Purple Book 2016 (2016), The Pension Protection Fund

The goal of a Defined Benefit (“DB”) pension fund is, as it has 
always been, to pay members’ benefits when they fall due. In 
this context, private sector DB pension funds in the UK are 
projected to pay over £3.3 trillion of pension benefits over the 
coming decades to their members and families. Many of these 
beneficiaries are relying on their pension for financial security in 
retirement.
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THE FACTS:

£1.6 TRILLION1...

Total asset value in private 
sector DB funds.

10.8 MILLION
members2.

These cover the 
benefits of

£3.3 TRILLION 
in the coming decades.

UK DB pension funds projected 
to pay

The number of funds closed to 
new members has risen from

in 2006

32%
in 2016

60%

CONTEXT FOR DEFINED 
BENEFIT PENSIONS
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The deterioration in the funding position of many UK funds 
over the last decade has been well documented. But there 
are many pension funds who have improved their position 
over this period.  We believe there are important lessons to 
be learned around how they achieved this.

What created the conditions for this to happen? How can 
other funds try to replicate this?

In our experience, the core ingredients to success for pension 
funds have been setting clear objectives, and focusing on the 
most important decisions that are needed to meet them.

With this in mind, we have identified four important challenges 
that funds need to address in order to meet member promises.

These challenges are labelled under Grow, Pay, Stabilise 
and Protect (GPSS), each representing a different stage of a 
pension fund’s journey. 

These don’t each represent a simple, step-by-step process. 
The complexity and challenge of managing a DB fund means 
that many trustees will be managing two or more of these 
issues at the same time. It’s possible that when one challenge 
has been managed, another presents itself unexpectedly.

These aren’t milestones on a journey that can be ticked 
off one by one. Unfortunately managing a DB pension fund 
frequently doesn’t work like that. They do form an overlapping 
set of broad issues that need to be balanced and tracked, to 
keep the pension fund moving towards its objective. 

This paper will focus on PAY - illustrating that 
it is possible to directly measure the chance 
of meeting the scheme’s ultimate objective; 
meeting member promises. As a result you can 
optimise the investment strategy to improve the 
probability of paying pensions as they fall due.  

This is the first of four reports focusing on what Redington believes are the biggest challenges DB 
schemes face in meeting member promises: Growing the asset base, meeting payments, giving 
security for members and generating stability in the financial position.

INTRODUCING 
MEETING MEMBER 
PROMISES

GROW

How can you generate returns 
you need to your funding 
position? In an environment 
of low returns, this means 
trying to be as diversified 
as possible, controlling risk, 
using contractual assets, 
exploiting the fund’s ability 
to hold illiquid assets. How 
can you hunt out attractive 
opportunities, maximise your 
use of capital, and make the 
most of unexpected gains 
when they come through? 

PAY
How can you track 
whether or not you have 
sufficient cash and 
liquid assets available to 
pay members benefits?
How can you ensure 
you are monitoring the 
right things at the right 
time to avoid being a 
forced seller of assets?

STABILITY 

How can you ensure you stay 
on track to pay all members 
benefits and manage this with 
an agreed risk budget?  How 
do you set a clear course and 
take the risks appropriate to 
your own situation? This will 
give trustees confidence that 
the fund will remain on its 
“flightplan”. It can then be in 
a position to pay benefits to 
members in full and on time.

SECURITY 

How do you focus on the 
real drivers of security 
for underlying members? 
This will often be related 
to the covenant of the 
sponsoring employer.  
Integrating this appropriately 
into the investment objective, 
time horizon and hence 
investment strategy will 
ensure this is taken account 
in the best way. How do you 
fully integrate the covenant 
of the sponsoring employer 
into your decision making?

THE 4 KEY 
CHALLENGES
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As funds mature, the volume of pensions being paid increases 
and the net payments out as a percentage of the asset base 
rises. This means an increasing number of funds are cashflow 
negative – that is, they are paying more out in benefits than 
they are receiving from contributions. 

This is shown in Figure 2, with each dot representing a pension 
fund of a FTSE 350 company categorized according to the 
amount of benefits it pays out each year vs the contributions 
received.

The issue will only become more acute, as the number of 
active members declines and as deficits are repaired.

This paper sets out clear actions to help trustees make better 
decisions relating to how to pay members benefits.

3 Adapting to an uncertain world: Trustee Barometer (January 2017), Hymans Robertson

KEY INSIGHT 1
We can see from multiple industry data sources that cashflow negativity poses an increasing 
risk to meeting member promises.  However, as of yet, no real solutions to the problem have 
been offered to help trustees highlight this risk or track progress against it.

9%

Only 9% of pension 
fund trustees 
recognise cashflow 
negativity as an issue 
for their fund. 

Only 1% of trustees 
focus on the 
probability of paying 
pensions as a key 
measure3. 

However, despite the increasing importance of 
cashflows: 

Figure 2: Cashflow Position of FTSE 350 DB pension funds. Source: Troubling Times 
Ahead: Outlook for UK Corporate Defined Benefit Pension Funds (September 2016), GSAM
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THE 
FACTS:

NEGATIVE

62.5%

BELOW 5%

8.2%
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KEY INSIGHT 2
 A metric which directly measures what funds are trying to achieve - the likelihood of meeting 
all benefit payments in full and on time -  is possible to calculate and is also helpful alongside 
traditional funding and deficit risk measures in making investment strategy choices.

When DB pension funds pay out a significant proportion 
of their assets each year to pay pensions their risk profile 
changes. This is because it can increase what is known as 
“path dependency”. In other words, the outcomes in any 
given year become increasingly driven by what has occurred 
in the previous year. More specifically, if poor returns coincide 
with large negative cashflows, a fund may not be able to 
recover – even if the average long-term return is in line with 
that expected. 

If a fund can’t meet benefit payments from 
income and maturity proceeds from its assets 
it will have to liquidate other investments at 
market prices to pay benefits. This changes 
the way the fund experiences volatility of these 
asset prices. The overall outcome of the fund 
then becomes very sensitive to sharp falls in 
asset values that happen before payments are 
made.

This means traditional asset-only risk measures 
such as volatility or Value-at-Risk (VaR) might 
no longer tell the whole story.

The funds for which this is most important are those with 
significant negative cashflows – say 5% (or more) of assets 
paid out each year, after allowing for contributions in. Such 
a fund could benefit from additional risk lenses, alongside 
traditional measures such as volatility or VaR, to help them 
to understand the relative risk of different portfolios. These 
lenses can help these funds to understand which asset 
classes give the fund the best chance of success.

But these are not the only funds that can gain useful insights 
from additional risk measures. Even funds that are not yet in a 
mature or cashflow negative state can benefit from advance-
planning to identify particular thresholds or “tipping points” 
that may exist in the future. Knowledge of these tipping points 
can guide planning actions under the control of the trustees 
and sponsor today, such as the level of contributions and the 
investment strategy.

FAMILIAR THINKING, 
NEW APPROACH
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The Probability of Paying Pensions (or 
POPP) measures the likelihood of a 
fund having sufficient assets to pay all 
pensions in full and on time. 

It does this within the context of the 
assets the fund has now, its investment 
strategy and the contributions it is 
expecting to receive.

By measuring risk in this way, you may 
be led to different conclusions from 
traditional risk measures.

There are two important simplifying 
assumptions to note here:

1. This measure makes the 
simplifying assumption that no 
further contributions are received 
from the sponsor over and above 
those already promised. For most 
funds this will not be the case. In 
fact, for most funds, the presence 

The measure that we propose to help funds to understand the risks they face is POPP. We believe 
it can help mature funds focus better on the issues that affect them.

MEET POPP

We believe POPP gives trustees valuable insight for three reasons:

1. It isolates the impact of the 
decisions the trustees make.

It isolates the effect of decisions the 
trustees can control, i.e. investment 
strategy on the evolution of the fund. 
For example, we show that specific 
investment strategy decisions such as 
Liability Driven Investing (LDI), use of 
diversifying strategies and illiquid assets 
can improve the chances of meeting 
benefits by over 15% (when combined 
together).

2. It gives a measure against  
self-sufficiency.

Many trustees aim to be “self-
sufficient”, i.e. to reach a point where 
the fund is no longer dependent on the 
sponsor for future payments. Hence 
measuring against this goal is helpful.

3. It can be extended to 
incorporate sponsor covenant. 

The model can be extended to 
incorporate sponsor covenant risk 
considerations, we plan to do this in 
further studies later in 2017.

of a strong sponsor is the biggest 
source of security of members’ 
benefits. 

2. This measure does not take into 
account the way in which sponsor 
default would in practice affect the 
ongoing running of the fund.
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KEY INSIGHT 3
Choosing the right investment strategy at the right time can improve the chances of meeting 
member benefits dramatically. For example, from a 60% likelihood to a 75% likelihood for the 
same initial funding level and contributions.

An important example of how POPP is particularly useful is 
to illustrate the different risk profile of a more mature fund 
that is paying out a large proportion of its assets each year, 
compared to one that is not.

To follow on from figure 2, most funds will see their relative 
level of negative cashflow increase through time as they 
mature – the dots in figure 2 will probably shift to the right 
and slightly downward over time. 

This is fairly straightforward to forecast and measure for most 
funds, by looking at a projection of the net outflows, as a 
percentage of the projected asset value at that point in time. 
This is illustrated below for two different funds (figure 3). 

The two funds all have the same funding level, same investment 
strategy, same hedging ratio and the same risk when viewed 
from a value-at-risk perspective. However, the level of initial 
negative cashflow (which varies from c2% to c8%) among the 
two has a very large influence on the probability of paying 
pensions, as illustrated below. The more mature fund has a 
much lower chance of meeting all its pensions, despite having 
the same funding level and investment strategy as the less 
mature fund.

For many funds the impact of negative cashflow will probably 
not be an important factor today. However, this analysis is 
important in helping funds plan for the future by helping them 
to understand when this will become a significant factor. 
This can then help guide the trustees in setting the length of 
recovery plans.

HOW DOES 
POPP HELP? 

Figure 3: Projection of cashflow positions of funds with different profiles. Source: Redington

N
et cashflow

 out as a %
 of Assets

0.0%

10.0%

20.0%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Fund 1 Fund 2

Years

Negative cashflow 2.2%

POPP (%) 75.7%

1 Year Value at Risk (£) £37m

Funding Ratio at Risk (%) 10%

Required Return (%) 0.9%

Fund 2

Negative cashflow 5.3%

POPP (%) 48.7%

1 Year Value at Risk (£) £37m

Funding Ratio at Risk (%) 9%

Required Return (%) 1.7%

Fund 1
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We start from a simple world where there are only three 
available assets: gilts, equities and investment grade credit. 
The purpose of this analysis is to look not only at the trade-
off between the two extremes of low-risk and high-risk 
investments (gilts and equities), but also to look at the merit 
of adding another asset with contractual cashflows – in other 
words, investment grade corporate bonds.

We then move to a more realistic world which moves from just 
investment grade credit to the full spectrum of liquid credit 
strategies that exist today. In practical terms, this means 
allowing for allocations to multi-class credit and absolute 
return bonds (see appendix).

Finally, we expand our world to include illiquid credit. Under 
each world we examine – for a range of different funding 
levels – the portfolio that would maximise POPP – that is to 
give the best chance of paying all pensions without asking for 
more contributions. We also illustrate the conventional risk 
and return measures of these portfolios.

Any statistic is only truly helpful if it has some use in investment decision-making today; we believe 
that POPP can do just that. In the next section, we illustrate how POPP can be used to help 
construct portfolios. 

WORLD 1
Simplified 
Investment 

Universe

WORLD 2
Liquid Credit

WORLD 3
Illiquid Credit

Investment Complexity

PO
PP

HOW DOES 
POPP HELP? 

Funding Level (gilt discount rate) 80%

Asset 
allocation

Liability Matching Portfolio 50%

Investment Grade  
Corporate Bonds

0%

Equity 50%

Probability of Paying Pensions  (%) 76%

Expected Return over Gilts  (%p.a.) 1.65%

1 year Value at Risk (£m) £60m

1 year Funding Ratio at Risk (%) 9.3%

Asset allocation
The asset classes allocated for the fund

Probablility of Paying Pensions
The chance of meeting all future benefit payments with 
today’s assets

1 year Funding Ratio at Risk 
These represent 1-year traditional risk measures

INTRODUCTION TO HOW WE 
PRESENT THE RESULTS 
In all scenarios modelled below, we have assumed that 50% 
of the assets are invested in a liability-matching gilt portfolio 
(or “LDI” portfolio), which provides liability hedging up to the 
level of the assets at any given time.

The rest of the assets are invested between other available 
asset classes in a way that maximises the POPP – the chance 
of paying pensions.

In the appendix we go into more detail on the justification 
behind this assumption – including analysis that shows liability 
hedging increases the chance of paying full pensions.

All of our analysis in this paper is as at 31 December 2016.

We now show how employing more sophisticated investment 
strategies can increase the chance of paying pensions in full.

For more details on how POPP is calculated, see the appendix 
at the end of the paper.
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WORLD 1:  
SIMPLIFIED INVESTMENT 
UNIVERSE1

To have a high (>95%) chance of paying all pensions without 
further contributions in this simplified world, a pension fund 
would need to be 90% funded on a gilts basis.

Table 1 also shows that for better funded funds, the optimal 
allocation involves a significant allocation to investment grade 
credit. However, credit spreads at the date of analysis are 
relatively low compared to history and we find optimal portfolios 
contain some equity alongside credit even at high funding levels.  
As the final column in table 1 shows, for funds with a high 
funding ratio of 90% on a gilts basis the strategy that carries 
the highest chance of paying pensions includes a 10% 
allocation to equities, alongside a 40% allocation to credit. 

RESULTS 
To illustrate the core principles behind POPP, we have created 
a simplified model of the asset classes available to pension 
funds. 

These results lead to some interesting conclusions.

We see that funding level is closely related to 
the chance of meeting all benefits. The higher 
your funding level, the higher your Probability of 
Paying Pensions.  

In some ways, this is not surprising at all – the more money 
you have, the more chance you have of paying benefits. 

Funding Level (gilt discount rate) 65% 70% 75% 80% 85% 90%

Asset  
allocation

Liability Matching 
Portfolio

50% 50% 50% 50% 50% 50%

Investment Grade 
Corporate Bonds

0% 0% 0% 0% 35% 40%

Equity 50% 50% 50% 50% 15% 10%

POPP (%) 52% 62% 69% 76% 84% >95%

Expected Return over Gilts (%p.a.) 1.7% 1.7% 1.7% 1.7% 0.8% 0.7%

1 year Value at Risk (£m) £70m £65m £62m £60m £32m £25m

1 year Funding Ratio at Risk (%) 7.5% 8.1% 8.7% 9.3% 4.3% 3.9%

Table 1: POPP-Maximising Asset Allocations at Different Funding Levels – Simple World. Source Redington

Our modelling indicates this should give a greater than 95% 
chance of paying all benefits at this funding level.

The right balance between holdings in corporate bonds, and 
other investment strategies for well funded funds in the “end- 
game” is an interesting point that we explore further in the 
following sections.

As the funding level increases, the optimal allocation quickly 
changes from an equity dominant strategy to a credit dominant 
strategy. 

This dynamic arises because credit provides secure returns, 
but with limited upside. Credit can only do so much.  In the 
fund we have modelled above, when the funding level falls 
below 80%, even under a best case scenario for corporate 
bonds – that is, no defaults and no downgrades – credit 
cannot provide sufficient return to meet the liabilities.

We find that the threshold for increased allocations to credit 
is for (gilt-based) funding levels of between 80% and 85%.  

This is based on current market conditions; were credit 
spreads to be materially higher, (which would mean that 
credit offered a higher return), this tipping point would occur 
at lower funding levels.

In this relatively simple world, these are matching bonds, 
corporate bonds and equities.

The results are shown in Table 1.

The chance of meeting all benefits increases by around 
5-10% for each 5% increase in funding ratio.  

This is consistent across every investment  
strategy we look at here. 
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IN SUMMARY 
For funds approaching the end-
game a critical question is when to 
start switching from equities and into 
corporate bonds.  

Pension funds looking to build up credit 
allocations as they mature should use 
a dynamic approach to capture market 
opportunities when they suit the fund’s 
requirements.

For less well funded funds, this analysis 
shows that they should focus on 
protecting their current funding level 
against further falls, and putting in 
place a plan to increase it, in order 
to maximise the chance of paying 
pensions.

But for better-funded funds, the 
message is different. If a fund can make 
the returns it needs to be fully funded 
by investing in contractual-paying 
assets, then it should do so, in order to 
maximise its chances of success.

KEY INSIGHT 4
For funds that are well-funded, buying a cashflow-matched bond portfolio maximises the chance 
of paying the pensions, assuming maturities can be matched. This has been “conventional 
wisdom” for many years. We provide a framework to back up this thinking.

On the other hand, if spreads are 
tight, future returns are expected to be 
lower and a higher funding level will be 
needed before a credit driven strategy is 
optimal. At times in the past when credit 
spreads were substantially higher than 
they were today, funds could look to 
take a contractual approach to meeting 
liabilities at lower funding levels.

Above a certain threshold level, credit 
becomes very attractive due to the 
contractual nature of the returns. Below 
this level, the fund needs to invest in 
equities to make the returns it needs, as 
shown in Figure 4.

WORLD 1:  
SIMPLIFIED INVESTMENT 
UNIVERSE (CONTINUED)1

Figure 4: Shifting Asset Allocation as Funding Level changes. 
Source: Redington

11

Asset Allocation at 85%
Gilts Funding Level

Investment Grade Corporate Bonds

Liability Matching PortfolioEquity

Liability 
Matching 
Portfolio

50%

Investment 
Grade Corporate 

Bonds 35%

Equity
15%

Funding Level

85%

Liability 
Matching 
Portfolio

50%

Investment Grade 
Corporate Bonds 0%

Equity
50%

Asset Allocation at 65 - 80%
Gilts Funding Level

Investment Grade Corporate Bonds

Liability Matching PortfolioEquity

Funding Level

65%

80%



In this world we introduce a more complete representation of 
the credit strategies available to today’s DB pension fund. The 
portfolios in table 2, below, can each include an allocation 
to a Liquid Credit portfolio which in addition to corporate 
bonds includes Multi-Class Credit and Absolute Return Bonds 
(more detail on what these strategies are is contained in the 
appendix). 

The impact of using this broader portfolio is significant in two 
ways, as shown in Table 2. 

For a given initial funding level, the POPP rises significantly if 
Liquid Credit Strategies are included.  For example, with a gilt-
based funding level of 75%, the POPP rises from just over 62% 
(in world 1) to over 83%.  The use of liquid credit strategies 
increases materially the likelihood of paying pensions. 

It also means that pension funds can consider themselves 
“self-sufficient” at lower funding levels compared to a world 
which is restricted to less sophisticated investment strategies 
- for example pension funds with a funding level of 80% or 
more on a gilts flat basis now have more than a 95% chance 
of paying pensions.

These conclusions are supported by reference to traditional risk 
measures such as the 1-year funding ratio-at-risk. For the 80% 
funded case, the use of additional liquid credit strategies is 
able to effectively halve the future funding ratio fluctuation in 
the fund (a FRaR of 9.3% in world 1 becomes 4.7% in world 2), 
while increasing the chance of meeting future pensions.

The optimal allocation to credit strategies rises when compared 
to world 1, at the expense of equities – particularly at funding 
levels of 75-85%. 

These strategies allow managers to invest in 
higher-yielding, riskier bonds (versus safer 
bonds), as well as to employ strategic asset 
allocation skills across different types of bonds. 
Fundamentally, however, the underlying assets 
are still contractual in nature and that is why 
they are attractive.

Funding Level (gilt discount rate) 65% 70% 75% 80% 85% 90%

Asset  
allocation

Liability Matching 
Portfolio

50% 50% 50% 50% 50% 50%

Liquid Credit 0% 5% 33% 38% 43% 45%

Equity 50% 45% 18% 13% 8% 5%

POPP (%) 52% 62% 83% >95% >95% >95%

Expected Return over Gilts (%p.a.) 1.7% 1.6% 1.3% 1.3% 1.2% 1.2%

1 year Value at Risk (£m) £69m £62m £45m £38m £32m £28m

1 year Funding Ratio at Risk (%) 7.5% 7.5% 4.8% 4.7% 4.8% 5.0%

Table 2: POPP-Maximising Asset Allocations at Different Funding Levels – Liquid Credit. Source Redington

IN SUMMARY 
Funds with lower initial funding levels might be able to 
consider an approach that invests more heavily in credit and 
credit-driven strategies rather than having to invest their way 
to a higher funding level by relying on returns from equities 
and other liquid market strategies.

Again, we see that even at high funding levels, a small 
allocation to liquid market strategies (equities) remains 
optimal – at today’s credit spreads the optimal portfolio is not 
entirely credit-based.

THE FACTS:

Funding level 
75% + POPP rises 

62% to 83% 
liquid credit

WORLD 2:  
INTRODUCE LIQUID 
CREDIT STRATEGIES2
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Finally, we investigate the impact of adding an allocation to 
illiquid credit. We do this by allocating a fixed portion of the 
liquid credit to an illiquid credit portfolio. The illiquid private 
credit portfolio is a mixture of direct lending, together with 
some diversified private credit (also known as opportunistic 

WORLD 3:  
INTRODUCE  
ILLIQUID CREDIT3

illiquid credit. See appendix for further details). The key to 
selecting these illiquid investments is making sure they offer a 
higher return than a comparable liquid asset. The price paid for 
this higher return is a reduced ability to sell the investments in 
the short-term. However, for a pension fund with well-defined 
long-term liabilities, this is a price that can be worth paying.

Funding Level (gilt discount rate) 65% 70% 75% 80% 85% 90%

Asset  
allocation

Liability Matching 
Portfolio

50% 50% 50% 50% 50% 50%

Liquid Credit 0% 5% 27.5% 32.5% 37.5% 40%

Illiquid Credit 5% 5% 5% 5% 5.% 5%

Equity 45% 45% 17.5% 12.5% 7.5% 5%

POPP (%) 54% 64% 89% >95% >95% >95%

Expected Return over Gilts 
(%p.a.)

1.7% 1.7% 1.4% 1.3% 1.3% 1.2%

1 year Value at Risk (£m) £67m £63m £46m £40m £34m £30m

1 year Funding Ratio at Risk (%) 7.1% 7.7% 5.1% 5.1% 5.0% 5.2%

Table 3: POPP-Maximising Asset Allocations at Different Funding Levels – Liquid and Illiquid Credit. Source Redington

Introducing illiquid credits into the mix can give funds with a lower level funding a 
must welcomed boost in their POPP.  We see that for funds with a 75% fund level a 
5% allocation to illiquids delivers a 6% improvement in POPP.

However, when you have a well funded position and you have a high POPP there 
may be less value in moving to more sophisictaed investment strategies.  This can 
be seen when looking at the 80% funded examples from table 2 and 3.  There are 
marginal gains in our modelling from adding illiquids, but these may not be enough 
to offset the increase in VaR.

IN SUMMARY 
This emphasises that making allocations to assets that offer a higher return in order 
to compensate for illiquidity, can increase a pension fund’s chances of meeting its 
liabilities.

THE FACTS:
Moving 5% into

from 
83% 

to over
89%

INCREASES 
POPP

illiquid credit

13



WORLD 3:  
INTRODUCE  
ILLIQUID CREDIT3

KEY INSIGHT 5
For funds that need to generate higher returns, a more sophisticated and more diversified 
approach which draws upon the full range of liquid and illiquid credit strategies available to 
today’s DB pension funds is best.

Short-term risk measures such as VaR are useful for 
investment decision making. By focusing on actions that 
manage risk, a pension scheme places itself on a more stable 
path to meeting its objective. For example, note that the 75% 
funded scenario in Table 3 has a higher VaR and a higher 
POPP than the equivalent scenario in Table 2. In other words, 
sometimes a strategy with a higher VaR can actually reduce 
your risk of failing to meet your objective. However, VaR does 
not always tell the whole story.

Long-term risk measures such as POPP can provide additional 
decision-making insights alongside shorter term measures.

By adding more sophisticated investment strategies into the 
mix, starting with a Simplified World,  and then Liquid Credit 
Strategies, and finally Illiquid Credit Strategies, we have 

shown that the POPP can be progressively increased.

By using all the tools available, funds at any 
point on their journey can increase their 
confidence of being able to meet liabilities. 
This highlights the importance of investment 
strategy. While funding level is key to reaching 
your goal, investment strategy can do much of 
the heavy lifting.

However, the optimal strategy at any point is heavily influenced 
by market conditions. You will need to carefully optimise your 
approach to make sure you’re in the right strategy at the right 
time. 

14



CONCLUSION 
If your fund is both closed and mature enough to have 
significant negative cashflows – say more than 5% of assets 
being paid out each year, after contributions – then the need 
to invest with an eye to the fund’s payment requirements is 
likely to become important. This means adding additional 
lenses to the fund’s risk measures, and evaluating investment 
strategies in different ways to the common return and volatility 
measures.

Which approach is optimal in any particular case depends 
on three key things: market conditions; the maturity of the 
fund; and the target time-horizon to achieve a fully de-risked 
position. The optimal investment strategy will therefore 
change over time and so a regular review process is essential.

We hope this paper has illustrated how this analysis can be 
done, together with implications for investment portfolios. 

Risk Measure World 1 World 2 World 3

POPP 69% 83% 89%

Value at Risk £62m £45m £46m

Funding Ratio at Risk 8.7% 4.8% 5.1%

WORLD 1
Simplified 
Investment 

Universe

WORLD 2
Liquid Credit

WORLD 3
Illiquid Credit

Table 4: POPP-Maximising Asset 
Allocations at 75% gilt funding 
level. Source Redington

In particular, the role of assets that generate defined cashflows 
(such as credit) can play within the growth portfolios of these 
funds.

As shown in the table below, if you account for these factors in 
your scheme, you can determine which ‘World’ is best suited 
to achieving the goal of meeting member promises as they 
fall due.

As a trustee, do I know my fund’s long-term probability of 
meeting benefits?

Do I have a sense of how my allocation to credit should 
change as my funding position improves and fund matures?

If the answer to these is ‘no’, we would love to have a 
discussion with you around how we can help you resolve this.

15

KEY INSIGHT 6
The best strategy to deliver benefits with the highest probability in any particular case depends 
on three key things: market conditions; the maturity of the fund; and the target time-horizon to 
achieve a fully de-risked position. The optimal investment strategy will therefore change over 
time. A regular review process is essential.
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CORPORATE BONDS
The range of assets available to a pension fund is huge.  But there are some assets 
that are intrinsically more suited to meeting known, long-term liabilities than others 
– and these are fixed income assets, which include gilts and corporate bonds, which 
make payments that are themselves specified in advance.

APPENDIX 1: 
BACKGROUND ON 
CREDIT INVESTING 

GILTS
Funds wishing to hedge their long-dated liabilities will likely find it optimal to make a significant 
allocation to Gilts, for three reasons.

INVESTMENT GRADE CORPORATE BONDS
These are bonds issued by companies of high credit quality. These bonds will usually 
be expected to generate higher returns than holding gilts, which is represented by 
the yield available on the bonds being higher than that of gilts. Two key risks that 
holders of corporate bonds face are Default risk and Downgrade risk. The questions 
at any given point is: are investors being appropriately compensated for these risks? 
This is discussed further below.

1. Gilts are some of the longest duration 
assets available, with terms running to 
60 years.  As such, they are the only 
investments that can be used to exactly 
hedge long-term liabilities.  

2. Gilts are available not only in fixed 
income form, but also as index-linked 
investments.  Since almost all pension 
funds offer some degree of inflation 
protection to their benefits, index-linked 
gilts are a key tool for managing this 
risk.  

3. If derivatives are used instead of Gilts 
to manage long duration and inflation 
risks, Gilts are still often typically used 
as collateral.  In other words, they are 
used to provide security (or to raise 
cash) in case the value of a derivative 
falls and the fund is liable to pay money 
to the counterparty.
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1. The need for US credit – the available 
universe of long dated UK corporate 
bonds is relatively small in terms of 
number of issuers and the sectors [see 
figure 5 below]. This means that to 
put together a portfolio that is suitably 
diversified across issuers and sectors 
an allocation to the US market (which 
has a larger and more diverse range 
of issuers) often need be considered. 
This then requires careful hedging back 
to sterling to make sure the actual 
cashflows needed are delivered.

Figure 5: Number of corporate bond 
issues in various currencies of 
different terms. Source: Bloomberg 
Barclays Live; data as at 30/12/2016
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THE CASE FOR CREDIT
For pensions funds looking to invest in a secure portfolio of assets to meet future payments with 
minimal chance of further recourse to the sponsor, corporate bonds are generally an appropriate 
asset class to consider for a substantial part of the portfolio, with three important caveats:

1. The yield available – the future returns 
on bonds when held to maturity are 
known with some confidence upfront 
and represented by the yield. The yield 
on a portfolio of bonds needs to be 
sufficient for the fund’s assets to meet 
the expected future cashflows. If a fund 
is in a position to seriously consider this 
sort of approach, the fund’s actuary 
will be able to opine on the appropriate 
return needed from the investment 
portfolio. If the future available returns 
on bonds are low, then it may make 
sense to include other assets in the 
portfolio.

2. The funding position – typically funds 
will have to be relatively well funded 
on conventional metrics to be able to 
consider a cashflow matching, corporate 
bond based investment strategy.

3. The duration – corporate bonds are 
not available at maturities that match 
many pension fund liabilities (beyond 
25 years, for example). For a true 
cashflow matching solution to work 
with corporate bonds and gilts, there 
must be careful work done to determine 
whether the right maturities of bonds 
are available to match the cashflows of 
the fund. It is likely this will include an 
allocation to US corporate bonds as well 
as UK (this introduces further issues to 
consider – see below).

While a cashflow matching (or CDI) portfolio is a relatively straightforward concept, there are a few 
important points to note that make the implementation a little more nuanced:

2. The need for inflation hedging – most 
pension funds benefits are linked to 
inflation, whereas most corporate bonds 
are not. The required inflation exposure 
can be gained using derivatives, but this 
requires careful structuring and means 
the fund needs to hold collateral to 
support the derivative contracts.

3. In practice it is not “set and forget” -  
there will be some need for the manager 
to liquidate bonds through time as the 
cashflows will not develop entirely as 
forecast at inception. There needs to 
be a management framework put in 
place that allows the manager to take 
sensible action on behalf of the fund to 
keep the portfolio as true as possible to 
the initial goals.

U.S.
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THE RISKS

But this is still less than the historical average spread on 
investment grade corporate bonds. That is, the additional yield 
offered on these bonds over equivalent government bonds. 

A key assumption when considering an allocation to corporate 
bonds is the expected return after allowance for defaults and 
downgrades. This is not known with certainty but reasonable 
estimates can be made based on historical data. At Redington, 
our expected return assumptions deduct c.30bps from the 
available annual yield of investment grade corporate bonds to 
allow for these factors.

The fact that credit spreads appear to be so much greater 
than the costs of default and downgrade – or both immediate 
and delayed default – suggests that the credit spread also 
rewards other factors.

This is important, as it might mean that the rewards are for 
risks that not all investors face.

Look again at Figure 6. Another feature of this chart is that 
the credit spread can vary significantly over time. For investors 
that buy and sell bonds over a relatively short time horizon, 
this change in the spread can pose a risk.

In the US, which has a longer history than the UK, this spread 
has averaged 1.3% per annum since 1989, and has never 
fallen below 0.5% per annum. 

DEFAULT RISK
Because these bonds are investment grade, the risk of default 
(that is to say, the borrowing company defaulting, or failing to 
pay back the loan) is very low.  In fact, the historical average 
one-year default rate for UK investment grade corporate 
bonds is less than 0.15% (see Figure 6).  Further, in those 
cases where default occurs it is typical for investment grade 
bond holders to recover a substantial proportion of the face 
value through the recovery process.

Of course, default is only one risk that investors in corporate 
bonds face, and a more likely occurrence is downgrade (this 
is discussed further below).

Figure 7: US investment grade corporate bond spreads 
and global default rates, 1997-2016. Source: “Annual 
Default Study: Corporate Default and Recovery Rates, 1920-
2016”, Moody’s Investor Services; Bloomberg Barclays Live
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Figure 6: Annualised average default rate for investment 
grade corporate bonds. Source: “Annual Default Study: 
Corporate Default and Recovery Rates, 1920-2016”, Moody’s 
Inv estor Services; Redington calculations
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DOWNGRADE RISK
Downgrade from investment grade to high yield is likely to 
involve some financial loss. This might be through the “forced 
sale” of a newly-downgraded high yield bond, which means 
capitalising the drop in value of the bond. 

However, even if the bond is not sold, the likelihood of default 
is higher than it what when the bond had an investment grade 
credit rating. This can be seen by considering the annualised 
cumulative default rate for a bond that starts out as investment 
grade. As shown in Figure 6, although the average one-year 
default rate for investment grade corporate bonds is less than 
0.15% per annum, after holding such a portfolio for 15 years, 
the annualised average default rate has risen to almost 0.4% 
per annum.
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5 “Annual Default Study: Corporate Default and Recovery Rates, 1920-2016”, Moody’s Investor Services

Figure 8: US high yield corporate bond spreads and 
global default rates, 1997-2016. Source: “Annual Default 
Study: Corporate Default and Recovery Rates, 1920-2016”, 
Moody’s Investor Services; Bloomberg Barclays Live

HIGH YIELD CREDIT
It is also worth noting that the opportunities that exist for 
investment grade credit also exist in high yield (that is bonds of 
companies with a credit rating below that of investment grade) 
– although the risks, and often the returns, are clearly greater.  
As Figure 8 shows, spreads are higher to compensate for the 
correspondingly higher level of defaults – but opportunities 
exist for those willing (and able) to take a longer view through 
the shorter term volatility.

The liquidity premium is also available to investors in other 
forms of credit, and the less liquid an investment is, the 
higher the potential premium. Part of this premium could 
also be ascribed to inconvenience rather than illiquidity. That 
is, some less liquid assets require a significant amount of 
analysis before and during investment. This makes them less 
attractive to many investors, and means that they can offer 
higher yields. 

0

2

4

6

8

10

12

14

16

18

20

0

2

4

6

8

10

12

14

16

18

20

O
pt

io
n 

Ad
ju

st
ed

 S
pr

ea
d 

(%
)

Year

An
nu

al
 D

ef
au

lt 
R

at
e 

(%
)

Annual Default Rate Option Adjusted Spread (RHS)

It has also tended to reward the varying levels of default, as 
shown in Figure 7. Note in particular that the scale for the 
spread is ten times that for defaults, which do not even occur 
every year. It is also important to remember that defaults 
rarely involve losing everything – in fact, the average rate of 
recovery on defaulted debt is generally around 40% of the 
face value of a bond5.

In particular, if an investor buys a bond but then sells it 
after the spread has increased, this investor could well 
make a loss – and this loss will be made whether or not the 
creditworthiness of the bond has changed. However, not all 

investors are short-term traders. In particular, pension funds – 
who can afford to buy bonds and hold onto them for the long 
run – are not as exposed to changes in the spread as other 
shorter-term investors. 

IN SUMMARY
As such, to the extent that the credit spread includes a 
premium for spread volatility, pension funds should be able 
to extract this premium without being significantly exposed 
to the risk.

LEVERAGED LOANS
Leveraged loans are a form of lending provided to firms with 
similar credit quality to those issuing high-yield debt.  However, 
whilst high yield debt is tradeable, leveraged loans are made 
in the form of a direct agreement between the lender and the 
borrower. This means that selling an investment in leveraged 
loans is less straight forward than selling an investment in 
high yield debt – so investors might expect a higher spread 
on leveraged loans than on high yield debt. A similar premium 
for illiquidity is available on other forms of private credit, such 
as lending on infrastructure products (infrastructure debt) and 
for property investments (commercial real estate debt).  This 
might also be realised by grouping illiquid debt together and 
selling it on as a tradeable investment.  Such investments are 
known as asset-backed securities (ABS) or, if the cashflows 
relate to lending on properties, mortgage-backed securities.

As well as looking at individual credit asset classes, it is 
worth considering strategies that invest in several of these 
investments.  Information on these strategies is given in 
our recent publication on “Alpha Hunters” , below we cover 
two such strategies: Multi-Class Credit and Absolute Return 
Bonds.

OTHER TYPES OF 
CREDIT ASSET
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ABSOLUTE RETURN BONDS
The Absolute Return Bond (or Absolute Return Credit) universe 
spans a broad range of strategies. The universe includes a 
wide range of strategies that invest in fixed income assets, 
usually with an unconstrained strategy, targeting a Libor + 
return.

Many of the larger UK fixed income managers have offerings 
in this space. A number of other managers are also active in 
what is quite a varied and diverse universe. 

Because of the unconstrained nature of these mandates and 
the ability of the managers to use long and short strategies 
in both physical and synthetic instruments, a wide array of 
strategies have emerged to cater for different objectives and 
risk appetites.

The basic premise of most strategies is quite similar. 
A return generating portfolio of either cash or bonds is 
supplemented by derivative overlays in rates, inflation, 
credit or FX, allowing the portfolio managers to add alpha 
through relative value trades and express macro views. 

ADVANTAGES 
In a relatively low credit spread environment, there is a 
stronger case to diversify the credit allocation to ensure that a 
client achieves its required return.  

Absolute Return Bond funds grant access to manager skill to 
generate alpha return, but in a more accountable, affordable 
and transparent structure than investing in a hedge fund. 
They allow flexibility for the manager to capture opportunities 
across the credit spectrum, including relative value.

Absolute Return Bonds have clear diversification advantages, 
in that they may be uncorrelated with equities or bond 
portfolios. They can also generate returns from both credit 
and interest rate cycles. 

RISKS AND CONSIDERATIONS
A strict and disciplined approach to risk management is 
required in these strategies, in order to ensure low volatility 
and commitment to absolute returns.

They may use derivatives to hedge short-term credit risks and 
change the credit beta of the portfolio or to get protection on 
a single name in the portfolio. 

Absolute Return Bond funds may also invest in less liquid 
asset classes within the credit space.

6 A Roadmap for Alpha Hunters (August 2016), Redington Ampersand Institute

This is a strategy universe that has attracted increasing 
attention in recent years. Managers focusing on this asset 
class seek to generate total returns of around 6% per annum 
above cash over a credit cycle. 

They do this by investing across investment grade, high 
yield, loans and ABS sectors, with very little in the way of 
constraints. Most managers tend to focus on either the US 
or Europe, although some look at both. These managers are 
often boutiques that focus on bottom-up research to identify 
less-researched names. Because of their unconstrained 
nature, these funds do not generally use an index as a guide 
to portfolio constructions.

IN SUMMARY
Multi-class Credit managers can enhance returns from credit 
assets, which is particularly relevant when credit spreads 
themselves are low, as they are at the time of writing. These 
can help increase the chance of meeting pensions overall, but 
are not a direct cashflow match.

Typically, European and US focused managers will be quite 
complementary in terms of style as the credit cycles in the 
two regions do not necessarily move together; having said 
this, returns between these two regions will still be relatively 
highly correlated. In Europe, these managers may focus more 
on ABS and structured credit, whilst in the US, the focus 
might be on specialist high yield, loans or securitized bonds.

As a result, they can hold onto bonds even if they fall out of an 
index, riding out potential volatility or downgrades. Conversely 
they may also make significant moves between sectors, using 
derivatives to hedge out some risks.
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DIRECT LENDING
Banks are becoming uncompetitive in US & European SME 
lending due to increasingly stringent reserve requirements 
for underwriting loans to riskier corporate customers. This 
retrenchment plays neatly into the hands of specialist asset 
managers who can provide either the entire financing needs 
of the borrower, or club together with other strategic lenders. 
These managers can generate attractive returns for their 
clients in excess of Libor + 8% per annum. The tradeoff is 
this is an illiquid strategy, typically managed through a closed 
ended vehicle with a 6-8 year life. This strategy has become 
popular with institutional investors in recent years due to the 
high return potential, but also in part to its senior floating 
rate, high current income profile and an increasing ability for 
managers to allocate institutional investment volumes within 
a reasonable period.

The mid-market direct lending universe breaks down more 
cleanly between US and European managers, given that 
manager success in allocating to such markets is usually 
driven by a network of personal relationships between 
lenders, financial advisory firms and PE sponsors which may 
be restricted to either geography. We prefer a global approach 
given the more nascent European market which suffers from 
being more fragmented and offering lower spreads than the 
more efficient US market.

The key to generating attractive returns in this space is 
the ability to negotiate directly with the borrower to obtain 
attractive spreads and covenant protections that are normally 
absent in the private equity sponsored loan market. A wide 
origination network is required to provide an ample supply of 
flow (these loans tend to amortise within three years), along 
with a stringent underwriting process and the resources to 
carefully monitor loan performance. An ability to provide long-
term, repeat support to borrowers is important, whether they 
need emergency operating cash or acquisition finance.

OPPORTUNISTIC ILLIQUID 
CREDIT
Opportunistic Illiquid Credit is a long biased credit strategy 
that invests across a wide range of predominately high yield 
liquid and illiquid credit assets. Assets can include trade 
finance, CRE debt, consumer lending, mortgages leasing, 
non-performing loans, regulatory capital relief, high yield 
bonds, leveraged loans and ABS.

Managers may specialise in the US or European markets or 
invest globally. Investment can be either via an open ended 
vehicle that offers annual lock with quarterly liquidity thereafter 
or private equity style vehicles where money is required to be 
committed for the life of vehicle, typically around eight years.

ADVANTAGES
Opportunistic Illiquid Credit provides a diversified portfolio of 
both liquid and illiquid credit. This means you are able to invest 
in both liquid and illiquid assets, reducing time to invest and 
ensuring more accurate illiquidity premium measurement.

Asset class and sector selection decisions can take advantage 
of detailed credit analysis on the underlying credits. It also 
allows investors to take advantage of illiquidity and complexity 
premiums in credit assets.

RISKS AND CONSIDERATIONS
The illiquid nature of some assets reduces flexibility to take 
advantage of future opportunities. This means there may be 
uncertainty in the valuation of some illiquid credit assets.

Manager alpha in credit selection may not be persistent.

Allocations may be more defensive than the high yield index, 
leading to underperformance in strong bull markets for high 
yield. Funds also tend not to pay income distributions.

MULTI-CLASS 
CREDIT 
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Over recent years many pension funds have adopted Liability-
Driven Investment (LDI) approaches. These approaches 
can be very effective at reducing traditional short-term risk 
measures, such as VaR or the volatility of the funding level. 
This is important in itself to keep schemes on a stable path.

Funding Level (gilt discount rate) 65% 70% 75% 80% 85% 90%

Asset  
allocation

Gilts 50% 50% 50% 50% 50% 50%

Investment Grade 
Corporate Bonds

0% 0% 0% 0% 0% 0%

Equity 50% 50% 50% 50% 50% 50%

POPP (%) 52% 60% 67% 73% 78% 82%

Expected Return over Gilts (%p.a.) 1.7% 1.7% 1.7% 1.7% 1.7% 1.7%

1 year Value at Risk (£m) £111m £110m £108m £106m £104m £103m

1 year Funding Ratio at Risk (%) 11.3% 12.2% 13.1% 13.9% 14.8% 15.7%

Table 5: POPP-Maximising Asset Allocations in a Simple World without LDI. Source Redington calculations.

Introducing LDI can increase the chance of paying pensions in full and on 
time.  For example, for a 90% funded fund the chance with LDI is over 
95%, whereas without LDI it is only 82%.

As expected, the LDI strategies are very effective at reducing short-term 
risk measures, such as the 1-year VaR.  However, more interesting is that 
using LDI increases the POPP – i.e. it increases your chances of paying 
pensions in full and on time. 

The impact is greatest for better-funded funds that have already taken 
steps to reduce risk (eg by reducing exposure to equities).  But wherever 
you are in the spectrum, LDI doesn’t harm your chances of paying 
pensions. 

APPENDIX 2: 
THE ROLE OF LDI IN INCREASING 
THE CHANCE OF PAYING PENSIONS

Funding Level (gilt discount rate) 65% 70% 75% 80% 85% 90%

Asset  
allocation

Liability Matching 
Portfolio

50% 50% 50% 50% 50% 50%

Investment Grade 
Corporate Bonds

0% 0% 0% 0% 35% 40%

Equity 50% 50% 50% 50% 15% 10%

POPP (%) 52% 62% 69% 76% 84% >95%

Expected Return over Gilts (%p.a.) 1.7% 1.7% 1.7% 1.7% 0.8% 0.7%

1 year Value at Risk (£m) £70m £65m £62m £60m £32m £25m

1 year Funding Ratio at Risk (%) 7.5% 8.1% 8.7% 9.3% 4.3% 3.9%

Table 5: Simple World at Different Funding Levels with LDI. Source Redington calculations.

However, to date, very little research has been carried out to 
investigate whether LDI strategies help to increase the chance 
of being able to pay pensions. This is a key question that 
pension trustees should be asking, and so below we analyse 
the impact on a fund’s POPP of adding an LDI strategy to a 
simple mix of gilts, equities and corporate bonds.

If you don’t have an LDI strategy, then you should 
seriously consider having one – as it will increase 
your chance of paying all pensions in full and on 
time.  If you’re a well-funded fund it will help stop 
you becoming a poorly-funded pension fund.  If 
you’re a poorly-funded fund it will help stabilise the 
position so you can repair it.
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To calculate POPP we create a model of a 
pension fund that extends many years out into 
the future. This model includes a projection of 
the benefits that the funds needs to pay each 
year. 
We then run 1,000 simulations of the asset portfolio over that 
whole period of time. These simulations capture many years of 
investment returns through different economic environments: 
some positive and some negative. In this way, we have a fair 
picture of the range of ways in which the assets might evolve. 
For each year and in each simulation, the assets are either 
increased or decreased by the investment returns, and the 
liability cashflows are deducted. 

Then, when the final liability cashflow has been allowed for, we 
can see for each simulation whether any assets are left over. 
Finally, we count how many of the scenarios resulted in there 
being sufficient assets to meet the final liability payment, and 
all prior payments. 

This number of scenarios divided by the number of simulations 
– in other words, the proportion of simulations for which there 
are sufficient assets to meet the liabilities – is the Probability 
of Paying Pensions, or POPP.

This process is shown in Figure 9 for three simulations. The 
cashflows (shown in green) are plotted along with the asset 
values in each of the two simulations. In the first period, 
the asset value rises in each simulation, before the liability 
cashflow is deducted. Then, in each subsequent period, 
returns are added – either positive or negative – before 
money is taken to pay pensions. Over time, the value of the 
assets falls, so the impact of investment returns reduces, and 
the payment of liability cashflows dominates. However, the 
pattern and size of the investment returns means that for two 
scenarios the fund runs out of money, whilst in one it does 
not. This means that the POPP for this fund is two-thirds, or 
approximately 67%.

Figure 9: Diagram showing the calculation of the POPP from 
asset and liability cashflows. Source: Redington calculations
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APPENDIX 3: 
CALCULATING POPP

The expected returns and volatilities for the risk asset classes 
are given below in Figure 10A.

Whilst equity values are assumed to follow a random walk, 
credit values are assumed to be mean reverting. In this way, 
the fact that credit assets have contractual payments is 
modelled.

This analysis has been simplified to an investment only angle. 
An enhancement to this model will be coming in a future 
paper, taking sponsor covenant into consideration.

Figure 10A: Expected Returns and Volatilities.  
Source: Redington

Expected  
Return 

(vs Gilts)
Volatility

Sterling Investment Grade 
Corporate Bonds

0.9% 4.1%

Liquid Credit 2.25% 6.8%

Illiquid Credit 4.41% 10.9%

Equity 3.30% 17.6%

The liability cashflows are derived from 2014 male population 
mortality projections for England and Wales from the Office 
for National Statistics. We assume a stable population based 
on the rates effective in 2016. We assume that individuals 
join a fund at age 25, work until age 65 and accrue 1/60th 
of their salary for each year of service. We assume that all 
service stops as at 31 December 2015. Past salary increases 
are assumed to be in line with the Retail Prices Index, whilst 
future increases in deferment and payment are assumed to 
be in line with statutory minima, calculated using the Retail 
Prices Index as the measure of inflation. Future inflation 
exposure is assumed to be exactly hedged. A profile of the 
liabilities is shown in Figure 10.

Figure 10: Liability Cashflows. Source: Redington
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COLLATERAL
The liquid assets that can be posted to derivative counterparties under the terms 

of the contracts with them (e.g. CSA).

FUNDING RATIO AT RISK (FRAR)
The minimum reduction in funding level that the Fund would expect for a given 

confidence level, over a given time horizon. In this report we have used a 1-in-20 
(i.e. 95%) confidence level over a one-year horizon. For example, if a portfolio’s 

95% 1 year FRaR is 10%, it would have a 1 in 20 chance of suffering a reduction 
in funding level over the year of at least 10%.

VALUE AT RISK (VAR)
The minimum value that the Fund would expect to lose (at risk) for a given 

confidence level, over a given time horizon.  In this report we have used a 1-in-20 
(i.e. 95%) confidence level over a one year horizon. For example, if a portfolio’s 
95% 1 year VaR is £200 million, it would have a 1 in 20 of suffering a loss over 

the year of at least £200 million.

VOLATILITY
A measure of variability that is used as a common metric for risk. It represents the 
value of a one standard deviation change in the value of an assets’ return. Under 
certain assumptions, we are able to use this measure to calculate the probability 

of a given change in the value of the asset or portfolio. For example, within a 
pension fund’s portfolio, UK Equity and Global Equity might have a historical 

volatility of approximately 19% and 15% respectively.

YIELD
The income return on an investment. It is based on the received cashflows of a 

security and is usually expressed as an annual percentage. For example, the yield 
on a bond priced at 100 and paying a 2% coupon is 2%.

GLOSSARY
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