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ABSTRACT
Most of the literature comparing defined benefit (DB) and defined contribution (DC) methods 
of retirement benefit delivery, and evaluating the transition from DB to DC, focuses on dynamics 
such as the transfer of investment risk which are intangible to the majority of fund members. 
What is tangible and salient is the retirement benefit realised from a DC fund, especially when 
this is the result of a conversion from DB and the comparison of what is with what would have 
been is straightforward. This paper analyses the impact on realised retirement benefits of the 
transition from DB to DC for the mythical “typical member” under several representative 
scenarios. We conclude that, not unexpectedly, there will have been a variety of experiences, 
with some members worse off under DC and others substantially better off, and discuss the 
factors that are likely to have contributed to one or the other type of experience. While it would 
be tempting, based on the analysis, to draw a tentative conclusion that members generally have 
not been severely disad vantaged by the transition to DC, this could be undermined by some 
assumptions which may not precisely mirror actual experience as well as factors not explicitly 
considered in our analysis (such as investment and contribution rate choice). However, there are 
additional unmodelled factors which tend to weigh in favour of DC, such as the likely impact of 
the legislated strengthening of withdrawal benefits on the retirement benefits that would have 
been offered by DB schemes had they not converted to DC, the impact of the transition on 
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employer earnings risk, and hence on member job and pension security, and the effect of any 
post-conversion surplus apportionment.
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1. BACKgROUND
The past 20 years in South Africa have seen a widespread transition in the provision 
of retirement benefits from a defined benefit (DB) to a defined contribution (DC) 
basis, as has been the case in many other economies with significant private-sector 
retirement fund industries. In Sanlam’s 1992 benchmark survey of retirement benefits 
in South Africa, 93% of larger pension funds were DB schemes (Bösenberg, 1992). 
By contrast, DB schemes hardly warrant a mention in the 2011 bench mark survey 
(Sanlam, 2011). While much has been written on the implications of these changes, 
it has tended to focus on the factors of most interest to actuaries and economists. 
These dynamics (such as the transfer of investment risk) are at best intangible, and 
at worst incomprehensible, to most fund members. The motivating question for the 
research outlined in this paper is accordingly: when do members most keenly perceive 
the difference between DB and DC regimes, and what are those perceptions likely to 
have been given the specific experiences that give rise to them? It seems clear that 
benefit differentials will be most salient when they are realised, at retirement. Members 
retiring from DC funds having converted at some point in the past from DB, with 
the memory of the benefits promised under that regime, are likely to feel happy or 
disappointed with their DC funds to the extent that their retirement benefits exceed 
or underperform the defined benefits to which they would have been entitled had the 
conversion not taken place.

It is the aim of this paper to compare these DC and notional DB retirement 
benefits for the mythical “typical member”. It should be noted that the methodology 
used is a function of the data available to the authors, and hence this analysis cannot 
hope to answer directly the question of whether members have by and large benefitted 
from or been penalised by the conversion to DC, in the way that an analysis of actual 
data for a representative sample of the retirement fund universe could do. This paper 
must therefore be considered a first step in addressing this question. It should also 
be noted that this paper focuses exclusively on a comparison of retirement benefits, 
ignoring withdrawal, death and disability benefits, as well as ancillary benefits such as 
post-retirement medical aid funding.

The actuarial profession might well have a not entirely dispassionate interest in 
these compar isons. Andrew (2001) noted that:



STRUGNELL, DREYER, DU TOIT AND VAN DER WALT MODELLED EVALUATION OF DEFINED CONTRIBUTION BENEFITS 1995–2011 | 335

2011 CONVENTION, JOHANNESBURG, 8–9 NOVEMBER 2011

The actuarial profession in South Africa is facing criticism over the conversion 
terms and the generation of surplus in the residual defined benefit funds. Some 
actuaries have drawn attention to the possibility that there might be a second 
phase to this criticism, once members come to retire from defined contribution 
funds and find that they would have done better if they had remained on a defined 
benefit basis.

The extent to which defined contribution retirement benefits have effectively substituted 
for the defined benefits they replaced will almost certainly be a significant determinant 
of public perceptions of the conversion drive, an initiative in which actuaries played a 
prominent role.

In DB schemes, employers undertake to contribute the balance of the cost, in 
excess of mem ber contributions, required to meet the defined pension benefit which 
is payable on employees’ retirement. Conversely, in DC arrangements, the retirement 
benefit is simply the annuity income which can be secured by the accumulation, with 
realised net investment returns, of all member and employer contributions made 
(less deductions for insured risk benefit and administration costs). The shift from 
DB to DC therefore raises a number of issues, the most significant of which is that 
the investment risk that was previously borne by the employer is now transferred to 
the mem ber (Samwick & Skinner, 2004). As a result, if investment returns are poor, 
the accumulated contributions may be insufficient to secure an income in line with 
the member’s expectations. Fur thermore, there is a risk (to the extent that retirement 
proceeds are not used to secure a guaranteed annuity) that the benefits paid out are 
spent too quickly, leaving the retiree with insufficient funds to live off, or alternatively 
that purchased annuity increases fail to keep pace with the cost of living (Samwick & 
Skinner, 2004).

Internationally, the pendulum swing to DC was driven by four primary forces: 
the wish to decrease overall pension costs incurred by the employer as a result of 
offering DB schemes, and to limit their volatility; to moderate changes in government 
regulations such as tax policy; to reduce administrative costs which were rising due 
to changes in regulation; and to respond to the perceived preferences of a younger, 
more mobile workforce (Clark & Munzenmaier, 2001). Furthermore, changes in the 
pension environment were influenced by a change in the composition of the workforce 
as it became more mobile, as well as a change in the structure of many economies 
from predominantly manufacturing to predominantly service industries (Mitchell & 
Mulvey, 2004).

1.1 South African history
While these were also major reasons for the transition in South Africa, additional 
pressure came from trade unions who were strongly in favour of the DC system 
(Andrew, 2004); Kerrigan (1991) describes the role Cosatu played in pension reform 
in South Africa. The preference for DC schemes was predominantly because DB funds 
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were not seen to cater to the immediacy of the needs of the majority, such as housing 
and education: more pressing problems than the comparatively remote issue of saving 
for retirement. There was in addition justifiable dissatisfaction with the withdrawal 
benefits available under DB funds, which were typically the accumulation of employee 
contributions at a rate of interest below market-related rates. However, with increased 
pressure to offer higher withdrawal benefits, some schemes started offering vesting 
provisions which increased the existing withdrawal benefit by a multiple of their own 
contributions or a portion of the employer contributions (Andrew, 2004). There was 
also an implicit problem of cross-subsidisation across races. Black employees, who 
overall experienced higher mortality, felt that they were subsidising white employees’ 
retirement benefits. In a post-retirement context, this was associated with a preference 
for lump sum rather than annuity benefits. Hence, the DB-to-DC-conversion waters 
were muddied by an association with conversion from pension to provident fund 
structures in many instances. Finally, DB funds suffered from the disadvantage of 
being difficult to understand, particularly for financially unsophisticated members. 
By comparison, DC funds are relatively simple and easy to understand, operating in 
similar fashion to familiar mechanisms such as interest-bearing bank accounts, and 
hence are easier to communicate to members.

The conversion was also supported by employers who were happy to transfer 
a large portion of the economic risk of their pension arrangements on to their 
employees (Andrew, 2004), given a prevailing view that existing benefit levels could 
not be sustained should the South African economy move into a low inflation and 
low investment return environment. Furthermore, the increasing incidence of HIV/
AIDS was beginning to increase the cost of death benefits. This had a direct impact on 
employers paying the balance of cost under DB funds (Andrew, 2004).

At the time that conversions began taking place, there was little specific 
legislation dealing with conversions, almost no legal precedent, no actuarial guidance 
notes and few rules stipulating the parties allowed to advise on the conversion process 
(Gluckman & Kamionsky, 1997). As a result, many decisions were left to the discretion 
of the employer and trustees of the fund. Although the latter had a fiduciary duty to 
act in the best interests of the members, the fact remained that most trustees were 
employer-nominated; the requirement that at least 50% of the board be elected by 
members was brought in by the amendment of Section 7A of the Pension Funds Act, 
1956, by the Pension Funds Amendment Act of 1996.

Following conversion, most DB funds were closed and members were transferred 
into a newly established DC fund; in a few cases, the rules of the existing DB fund were 
amended to create a DC fund (Andrew, 2004). In the earliest conversions, the transfer 
values were equivalent to the withdrawal benefits which were an accumulation of 
the employee’s contributions at a relatively low rate of interest (Kerrigan, 1991). As 
recognition grew that this presented a poor proxy for the value of benefits accrued in 
the DB fund, practice shifted to transferring an amount equivalent to the member’s 
actuarial reserve (Kerrigan, 1991). In some cases the actuarial reserve was increased 
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by a sweetener, typically between 15% and 40% of the actuarial reserve and financed 
by the fund surplus and investment reserve (that portion of the market value of assets 
not recognised for valuation purposes in an attempt to ensure consistency between 
asset and liability valuation) in order to encourage transfer from DB to DC (Andrew, 
2004).

It was however not typically the practice to explicitly release the investment 
reserve, and it was common for significant portions of surplus not to have been 
transferred (Andrew, 2001). Post hoc rectification of this state of affairs was one of the 
primary purposes of the Pension Funds Second Amendment Act of 2001, which became 
law with effect from 7 December 2001, with the aim of reg ulating the apportionment 
of fund surplus, in the future as well as retrospectively, and introducing minimum 
benefits. Surplus apportionment schemes in terms of the Second Amendment Act led 
in many instances to the supplementation of transfer values and consequent further 
enhancement of benefits in DC funds.

1.2 International comparisons of DB and DC retirement benefits
Twenty years after the start of the conversion phase, and ten years after the 
implementation of the Second Amendment Act, there has been no public domain 
research conducted in South Africa into the impact on actual retirement benefits 
received by members, to address the question of whether members have, by and 
large, benefitted from or been penalised by the transformation of the pension funds 
environment. There have however been two significant studies conducted in the 
United States which analysed the impact of moving from DB funds to 401(k) pension 
plans1 or to cash balance plans.2

Clark and Munzenmaier (2001) analysed four different aspects of the effect of 
conversions: the impact on retirement benefits of current employees of firms that have 
switched from DB to DC funds; the influence the conversion has had on employee 
attitudes and commitment to the employer; the effect on retirement benefits of 
new employees; and finally, whether the conversions have met the objectives of the 
employers and managers. These areas were investigated by examining four actual 
pension plan conversions that occurred in the United States during the mid 1990s, at 
AmerUs Life Holdings, Dresser-Rand, Oakland County and IBM, and evaluating the 
expected retirement benefits of a hypothetical employee of each of the four different 
organisations.

The major problem with using a single hypothetical employee for the analysis 
is that the em ployee’s characteristics (age, sex and length of service) have a significant 
impact on retirement income. In order to overcome this problem, Clark and 

1 Defined as a “type of tax-qualified deferred compensation plan in which an employee can elect to have 
the employer contribute a portion of his or her cash wages to the plan on a pretax basis” (Internal 
Revenue Service, 2011).

2 Hybrid DB/DC plans under which hypothetical account balances are calculated depending on average 
salary and past service (US Government Accountability Office, 2005).
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Munzenmaier (2001) analysed six different hypothetical employees each with different 
ages and past service years.

Their conclusions were that employees who withdraw prior to early retirement 
receive increased benefits under the DC scheme or cash balance plans. However, older 
employees accrue smaller retirement benefits and are, in general, worse off. The major 
limitation of this study was that only four pension schemes were analysed. However, 
the pension plans analysed were diverse and used different methods of converting 
from DB to cash balance plans or 401(k) plans.

Samwick and Skinner (2004) suggested that the lack of research conducted in this 
area may be due to the methodological difficulties stemming from the heterogeneity of 
pension plans across firms. Two different approaches were used to analyse retirement 
incomes under DB funds and 401(k) plans. The first estimated retirement benefits for 
a sample of employees who were covered by their actual pension plans documented 
in the Pension Provider Surveys (PPS) from 1983 to 1989. These employees are then 
randomly assigned to 401(k) pension plans recorded in the Surveys of Consumer 
Finances (SCF) from 1989 to 2001. It was assumed that earnings were identical for all 
employees and that employees worked from their date of employment up to the age of 
63. The second method used a hypothetical employee whose characteristics were taken 
from the average characteristics of employees in the PPS sample. The benefits under 
each DB plan were calculated for the hypothetical employee before randomly being 
assigned into a 401(k) plan, as in the first approach.

The PPS data included summary plan descriptions for all funds, allowing the 
heterogeneity problem to be overcome to some extent. However, the data provided in 
1989 by the SCF did not specify whether an employee was covered by Social Security 
in addition to a pension. This was problematic when analysing government employees 
whose pension plans were sometimes a substitute for Social Security benefits. In order 
to avoid this complication, all government employees were removed from the sample.

The results obtained by Samwick and Skinner (2004) suggest that employees 
were in a similar position, if not better off, in 401(k) pension plans relative to DB 
funds. They reasoned that this is because investment returns are relatively stable over 
longer periods of time such that periods of low returns are often balanced by periods 
of high returns. However, one could argue that this is of little comfort to the employee 
who retires with savings exposed to a severe market downturn before retirement. The 
shortfalls of 401(k) pension plans are identified and discussed; however, the authors 
argue that provided there is adequate regulation surrounding minimum contributions 
and maximum charges, 401(k) pension plans appear superior to DB funds.

2. METhODOLOgy
The objective of this study is to investigate the impact of the conversion from a DB to 
a DC structure in South Africa on the retirement benefits of members. We examine 
a range of conversion dates (1 July each year from 1990 to 1997) covering the period 
during which a significant proportion of conversions in South Africa took place.
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The choice of parameters is data-driven as far as possible, but it is inevitable in 
an exercise of this nature, attempting to model experience for a “typical member”, that 
judgement has to be exercised in a number of choices. We draw attention below to 
those assumptions where different researchers might well have made different choices, 
and also to those areas where our choices were influenced by input from others 
following a presentation of preliminary results.

2.1 Data points
At each conversion date, transfer values were calculated for male and female members 
aged between 25 and 60 years, in 5-year increments, with past pensionable service 
periods between 5 years and the period since age 20, also in 5-year increments, giving 
a total of 72 data points at each of the eight conversion dates.

2.2 DB fund benefit structure
We assume a benefit structure in line with the average from the 1992 Sanlam 
benchmark survey. In particular, allowance was made for a retirement benefit of 2% 
of final pensionable salary (averaged over two years) for each year of pensionable 
service. It was assumed that death and disability benefits were both insured, and that 
the benefit on withdrawal was equal to a return of the member’s own contributions 
plus interest at a rate of 9% per annum. The member contribution rate was assumed 
to be 7.5%. Normal retirement age was assumed to be 65 for both males and females.3 
Pension increases are assumed to be discretionary and awarded based on investment 
returns in excess of the assumed post-retirement interest rate. A 50% spouse’s pension 
was assumed after a 5-year guarantee period.

2.3 DB fund valuation basis
The valuation basis used to determine transfer values is based on the survey of 
bases presented in Kendal and Franklin (1993). A summary of the basis, including 
justification for the assumptions made, is set out below.

 — Pre-retirement interest rate: 13%, in line with the Kendal and Franklin (1993) 
weighted aver age of 12.94%.

 — Post-retirement interest rate: 5.1%, in line with the Kendal and Franklin (1993) 
modal pen sion increase target of 75% of CPI, assuming investment returns of 
13% per annum and expected inflation of 3% less than returns, or 10%.4

3 While a lower normal retirement age (often 60) for females was most common at the time, the assumption 
is consistent between DB and DC.

4 Our original calculations were based on the weighted post-retirement interest rate average of 5.71% 
reported by Kendal and Franklin (1993); this is however a weighted average of valuators surveyed rather 
than members or liabilities, and our approach was changed on the basis of comments on our preliminary 
results.
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 — Pre-retirement mortality: SA56/62 ultimate for males, adjusted downward by 
3 years for fe males; both are the modal choices of valuators surveyed in Kendal 
and Franklin (1993).

 — Post-retirement mortality: Unweighted average of PA(90) ultimate and a(55) 
ultimate; the latter table was used by 14 valuators and the former by 12 in Kendal 
and Franklin (1993).

 — Salary escalations: the average rate at each quinquennial age group, reported in 
Kendal and Franklin (1993), interpolated linearly at intermediate ages. These 
rates are shown in Table 1.

 — Ill-health decrements: it was assumed that the provision of insured disability 
benefits was cou pled with no ill-health retirement benefits payable from the 
fund, and ill-health decrements were accordingly set to zero.

 — Withdrawal decrements: the average rate at each quinquennial age group, 
reported in Kendal and Franklin (1993), interpolated linearly at intermediate 
ages. These rates are shown in Table 2.

 — Early retirement and commutation: it was assumed that early retirement and 
pension com mutation took place on actuarially neutral terms.

2.4 Transfer value bases
Three different bases are used to determine the member’s transfer value, namely 
the actuarial reserve, the actuarial reserve plus a 20% sweetener and the actuarial 
reserve plus a DC shortfall, which was evaluated by comparing the projected value of 
retirement benefits from a DC fund assuming member and employer contributions 
at 7.5% of salary as well as a net investment return of 3% per annum in excess of 
salary escalations. The principle of the DC shortfall calculation is that it provides some 

Table 1 Salary escalation assumption

Age Escalation 

20 18.8% 

25 16.9% 

30 15.4% 

35 14.0% 

40 13.2% 

45 12.5% 

50 12.0% 

55 11.8% 

60 11.6% 

65 11.6% 

Table 2 Withdrawal rates

Age Males Females 

20 17.6% 22.0% 

25 14.7% 19.1% 

30 9.9% 13.6% 

35 5.8% 8.3% 

40 3.7% 5.5% 

45 1.6% 2.6% 

50 0.5% 0.7% 

55 nil nil 

60 nil nil 

65 nil nil 
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protection against an expectation of lower benefits emerging from the DC fund; this is 
particularly valuable for older members, whose higher cost of accruing benefits would 
in all probability not be met by contributions to the DC fund.

The utilisation of the three different bases offers insight into the extent to which 
the method used to determine the transfer value impacts on the final retirement 
benefits. Data on actual conversion bases were requested from the Financial Services 
Board (FSB), but these are not available in electronic format. We believe that our 
approach gives a parsimonious snapshot of three common conversion bases, with 
fairly typical parameters; it is of course impractical in an exercise of this nature to 
examine a range of bases covering the entire spectrum of transfer value approaches 
adopted in the 1990s.

2.5 DC retirement projections
The DC accumulation is calculated as the transfer value plus member and employer 
contributions, both accumulated to 1 July 2011, or until earlier retirement. In order 
to analyse the influence of investment returns on the DC accumulation, two different 
investment bases are used, namely a balanced fund and a smoothed bonus fund. A 
worthwhile extension to this research would be additional consideration of a life-stage 
approach with progressive derisking of the investment portfolio as members approach 
retirement; data constraints prevented the inclusion of this extension in this paper.

Balanced fund returns were assumed to be in line with those of the average 
balanced fund manager from the Alexander Forbes Large Manager Watch (LMW) 
surveys, reflecting the gross returns of the eleven largest managers of discretionary 
funds in South Africa (Alexander Forbes, 2011). An asset management fee of 60 basis 
points was assumed (we also consider sensitivity to this assumption by examining the 
effect of increasing the fee to 90 basis points). Prior to July 1996, the earliest date 
for which LMW returns were available, balanced fund returns were assumed to be 
in line with the FSB proxy investment returns. These are net returns published by the 
Registrar of Pension Funds and may be used by retirement funds for the calculation 
of minimum individual reserves of members in the event that the fund is unable to 
determine the investment return earned by the fund over the period (FSB, 2007).

Our proxy for the smoothed bonus portfolio was an equally-weighted investment 
in the Old Mutual Guaranteed Fund and the Sanlam Stable Bonus Portfolio. For 
the latter, bonuses were declared separately for open and closed portfolios between 
January 2003 and February 2005, when the two pools were unified; we used the closed 
series, since our hypothetical fund was invested prior to 2003. Sanlam declare both 
gross and net bonuses, with the investment administration fee differential equivalent 
to the charge for portfolios of R100 million (or less); the net bonuses were used in 
our projections. Old Mutual declare only gross bonuses, from which we deducted an 
investment administration fee of 32.5 basis points, corresponding to the current fee for 
a R100 million portfolio.

Balanced fund returns and smoothed bonuses are set out in the Appendices.
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Retirement funds tax for both portfolios, for the applicable periods, was 
calculated assuming that 30% of the fund’s assets were invested in income-bearing 
assets earning an income yield equal to the All-Bond Index’s interest yield.

It was assumed that members would contribute to the fund at a rate of 7.5% 
of pensionable salary, for the sake of consistency with the assumptions for the DB 
fund. This was greater than the average member contribution rate of approximately 
6.5% reported in Sanlam Benchmark surveys from 1994 to 2010. The gross employer 
contribution rate (9.5%) and cost of administration (1.1%) were however taken from 
Sanlam benchmark survey averages. It was felt that an allowance for the cost of risk 
benefits ought to reflect the impacts of HIV/AIDS on these costs, but unfortunately the 
risk benefit costs reported in the surveys are only reliable from around 2005, when the 
impact of the pandemic on risk costs had begun to stabilise. Risk costs were therefore5 
assumed to be at 2.2% of salaries until 1998, after which they were assumed to climb 
progressively to 3.1% (in line with recent surveys) by 2007, at which point they 
stabilise. Risk costs and administration costs are deducted from the gross employer 
contribution rate, and the balance directed towards retirement savings.

In the absence of hard data (accessible to the authors) on salary increases over 
the past fifteen years for DC fund members, it was assumed in our preliminary results 
that escalations in excess of inflation had followed the pattern assumed in the DB 
valuation basis, with real increases obtained by stripping out assumed inflation of 10% 
per annum from the salary escalation basis. Feedback on our initial results suggested 
that increases have in fact been higher than this in practice. Alexander Forbes were 
kind enough to provide us with their Houseview Salary Increase Basis. This reflects 
real increases by age (higher across the board than our original assumptions) which 
are based on an analysis of a database of 700,000 members over 10 years and should 
accordingly be reflective of experience over the period in question. These assumptions 
are within the feasible range implied by public sources of national average earnings 
information published by Statistics SA, although these sources show that real increases 
have varied significantly over time and by economic sector.

2.6 Comparison of DB and DC retirement benefits
The DC accumulation is a lump sum benefit, while the DB fund benefit is an annuity 
income. In order to make these two benefits comparable, either the DB fund benefit 
needs to be capitalised or the DC accumulation needs to notionally purchase an 
annuity; these approaches are of course equivalent and the methodological question 
is how to determine the annuity factor used for capital isation. For the purposes of this 
research, we have assumed that the DC fund retirement proceeds are used to purchase 
a with-profits annuity; this approach seems most consistent with the likely post-
retirement investment strategy in the DB fund and the discretionary pension increase 

5 Somewhat arbitrarily, although reasonable variations in approach did not yield results significantly 
different to those reported in this paper.
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regime assumed. It would not have been appropriate to use guaranteed annuity rates, 
as these offer a certainty which is absent under discretionary regimes, and hence 
distort the comparison between DC and DB. 

Based on feedback on our initial results, we have allowed for the with-profits an-
nuity cost to vary with changes in bond yields by deriving the post-retirement interest 
rate from an assumption that expected returns at any point in the study period are 
equal to the yield on the 20-year BEASSA index plus a margin of 1% and that expected 
inflation is equal to expected returns less 3%, with the post-retirement interest rate 
capped at the valuation assumption of 5.1%. The emerging post-retirement rates are 
5.1% up to 2000, and then range between 4.2% and 5.0% thereafter. The use of with-
profits rates seems the most reasonable approach of those available; at least, if there 
is a fairer means of comparing DB and DC benefits, it is not obvious to us. It has 
been suggested to us that recent post-retirement rates should be even lower than have 
been allowed for here, perhaps reflecting the average post-retirement assumption used 
by valuators in recent years. Apart from the perennial problem of unavailable data, 
this approach would suffer from the further problem that the composition of the pool 
of defined benefit funds has changed following the DC conversions; our approach 
maintains comparability with a given pension increase target, and hence ensures as far 
as possible that we are comparing like with like.

Only one of the large insurers was able to provide us with with-profit annuity 
rates spanning the entire period of the study; these were assumed to be representative 
of the market. Rates at different post-retirement interest rates were obtained by “reverse 
engineering” these rates, solving for a fixed percentage adjustment to the PA(90) 
mortality table for each gender which were consistent with the quoted male and female 
annuity rates, and then adjusting the post-retirement interest rates as described above. 
Any errors in this approach are likely to be of second order.

3. ANALySIS OF RESULTS
Our analysis involved 72 data points at each of eight conversion dates (varying by age, 
gender and past pensionable service), on each of three different transfer value bases 
and for each of two different investment strategies post-conversion, for a total of 3,456 
data points. Of these, 2,064 had reached normal retirement age of 65 by 1 July 2011, 
and we focus on these in reporting our results. It is obviously no trivial matter to report 
aggregate results for such a wide range; below we attempt to extract some high-level 
observations from the data, and then drill down to individual case studies as a means 
of explaining some key factors influencing the competitiveness of DC benefits relative 
to the previous DB regime.

Our instrumental variable is the DC/DB ratio: the with-profits annuity secured 
by the accumu lated DC fund at retirement expressed as a proportion of the defined 
benefit to which the members would have been entitled under the DB fund. From the 
perspective of the retiring member, a DC/DB ratio of at least one is clearly desirable.
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3.1 high-level results
One useful mechanism for evaluating the results for the entire sample, and sub-
samples within it, is the proportion of DC/DB ratios greater than or equal to one 
within the sample, as well as the minimum, maximum and mean ratios. We should 
be wary, however, of assigning too much scientific credibility to these indicators. Our 
“typical member” approach masks considerable heterogeneity in the retirement fund 
market; for all but the smallest sub-samples, there is also considerable heterogeneity 
among the data points which is masked by single point statistics. Furthermore, it is 
tempting to consider the “proportion above one” indicator as a probability of attaining 
higher retirement benefits under our hypothetical DC fund than under the DB fund; 
however, with no weightings attached to the data points it is dangerous, and possibly 
misleading, to do so. Neverthe less, interpreted with the appropriate degree of caution, 
these are useful indicators and highlight some of the key factors determining the 
performance of DC funds as retirement savings vehicles.

For the entire sample, 1,355 of the 2,064 data points (66%) had DC/DB ratios 
of one or above. The minimum ratio was 0.670, the mean 1.115 and the maximum a 
healthy 2.255. The minimum and maximum are explored in detail below.

3.1.1 Transfer value basis
A comparison of these results for each of the three transfer value bases is presented in 
Table 3.

Table 3 DC/DB ratios for each TV basis

TV basis Min Mean Max % above 1 

Actuarial reserve only
Reserve + 20% sweetener
Reserve + DC shortfall 

0.670
0.725
0.768 

1.047
1.196
1.104 

1.955
2.255
1.955 

51%
82%
64% 

Obviously, members whose transfer values consisted of actuarial reserve only were 
the worst-performing group. The 20% sweetener tended to give better outcomes than 
the DC shortfall approach, but this was not universal; the DC shortfall approach was 
often better for older mem bers at conversion date (not unexpectedly, since the cost of 
accruing benefits in DB schemes is a positive function of age, and the older members 
therefore give up relatively more by the move to a DC system with flat contribution 
rates across the age spectrum).

3.1.2 Investment Strategy
As might be expected, the range of DC/DB ratios varied significantly by investment 
strategy, with the balanced fund offering far better outcomes, as shown in Table 4.
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Table 4 DC/DB ratios for each investment strategy

Investment strategy Min Mean Max % above 1 

Balanced Fund
Smoothed Bonus Fund 

0.752
0.670 

1.215
1.016 

2.255
1.471 

80%
51% 

The results for the balanced fund strategy are not especially sensitive to the 
management fee assumption. If we were to assume a fee of 90 basis points rather than 
60, the minimum DC/DB ratio for balanced fund members reduces to 0.739, the mean 
to 1.191, the maximum to 2.186 and the proportion of data points with ratios in excess 
of 1 to 78%.

3.1.3 Combination of transfer value basis and investment strategy
Combining the above two sets of results, we might expect that the most favourable 
position would be offered by a combination of a transfer value including a 20% 
sweetener and a balanced fund strategy, and the least by a transfer value of actuarial 
reserve only followed by investment in a smoothed bonus fund. This expectation is 
borne out by the results presented in Table 5.

Table 5 DC/DB ratios for TV basis and investment strategy combinations

TV basis Investment strategy Min Mean Max % above 1 

Actuarial reserve only Balanced Fund 0.752 1.141 1.955 69% 

Reserve + 20% 
sweetener 

Smoothed Bonus Fund
Balanced Fund 

0.670
0.819 

0.953
1.302 

1.277
2.255 

33%
92% 

Reserve + DC shortfall Smoothed Bonus Fund
Balanced Fund
Smoothed Bonus Fund 

0.725
0.868
0.768 

1.089
1.202
1.006 

1.471
1.955
1.277 

71%
78%
51% 

3.1.4 Importance of market exposure
A comparison between the investment strategies, and the significant outperformance 
of the balanced fund over the period of this analysis, is shown graphically in Figure 1.

It is clear from this figure that most of the relative outperformance comes from the 
bull run from 2003, curtailed temporarily by the market impact of the global financial 
crisis of 2008/9.6 This is illustrated even more clearly in Figures 2 and 3, which split 
the sample period into two sub-periods, with 31 May 2003 as the dividing point. In 

6 And, of course, possibly nipped in the bud again by recent market turmoil, a feature omitted from this 
analysis by virtue of ending the study on 30 June 2011.
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the earlier period, smoothed bonus funds appeared to offer market returns at below-
market volatility, while in the later period smoothed bonus returns lag the market 
significantly. The reasons for this would be worthy of further investigation. A partial 
explanation lies in the fact that smoothed bonus returns will always look relatively 
worse in periods of very strong equity market performance; it may also be the case that 
industry events such as demutualisation and the introduction of the requirement for 
insurers to disclose Principles and Practices of Financial Management, with associated 
reduction in the scope for management action, have led to more conservative asset 
allocations.

Consider those who retired on or before 30 July 2003 as the “pre-bull run” sub-
sample: for all members in this group, the proportion of DB/DC ratios greater than 
or equal to one is 68%. Given the sustained bull run post-2003, we might logically 
expect that this proportion will be higher for those who retired after 2004. In fact, the 
proportion reduces to 63% for the post-bull run sub-sample. This is the result of higher 
annuity costs as yields reduced after 2000. Further dividing by investment strategy tells 
a more nuanced story: for the balanced fund strategy, the proportion increases from 
70% to 92%, while for the smoothed bonus strategy it reduces dramatically from 66% 
to 34%. Clearly, members needed to be exposed to booming equity markets in order 
not be adversely affected by the simultaneous reduction in interest rates. We ought to 
remind ourselves that the balanced fund results are a function of market history in 

Figure 1  Accumulation of R100 in balanced and smoothed bonus funds, 1 July 1990 
to 30 June 2011
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the specific period of relevance to this study: had there been a protracted bear market 
over several years, very different conclusions would have been reached. The issue of 
exposure to equity markets close to retirement is addressed later by a comparison of 
the experiences of members retiring in 2007, 2008 and 2009.

3.1.5 gender
A comparison of outcomes by gender is presented in Table 6.

Table 6 DC/DB ratios by gender

Gender Min Mean Max % above 1 

Male 0.670 1.104 2.097 64% 

Female 0.705 1.127 2.255 68% 

There is relatively little variation by gender in our results. This is a function of the 
similarity of male and female joint life annuity rates over the sample period: assuming 
a 50% spouse’s pension and 5 year guarantee, the male rate fluctuated between 95% 
and 103% of the female rate as mortality bases and interest rates changed.

Figure 2  Accumulation of R100 in balanced and smoothed bonus funds, 1 July 1990 
to 31 May 2003
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3.2 Micro-analysis
In this section we analyse several individual cases of interest: the highest and lowest 
DC/DB ratios, as well as two breakeven cases where DC/DB ratio is equal to one. We 
also compare the experiences of retirees invested in balanced funds who retire in 2007, 
2008 and 2009.

3.2.1 highest DC/DB ratio: 2.225
The highest DC/DB ratio in our data set belonged to a female member aged 50 at 
conversion at 1 July 1992, with 30 years’ pensionable service, who received a transfer 
value of actuarial reserve plus a 20% sweetener, invested in the balanced fund and 
retired at 30 June 2007. It is unsurprising that the most favourable performance should 
belong to this retirement date, shortly prior to the financial crisis-driven equity market 
dip. Based on our assumptions, over the fifteen years to retirement, the member’s 
salary would have increased by a factor of 3.2, an average increase of 8.1% per annum. 
The investment return on a lump sum over this period however realised 18.0% per 
annum, for a net (geometric) return of 9.2% per annum. While it is not at all surprising 
that such strong net growth should have yielded DC benefits above what would have 
emerged from the DB fund, this example provides a forceful reminder of just how 
significant an impact very high net returns can have on retirement benefits.

Figure 3  Accumulation of R100 in balanced and smoothed bonus funds, 1 June 2003 
to 30 June 2011
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It should be reiterated that we have not considered life-stage approaches as an 
alternative investment strategy. Derisking portfolios would lead to less impressive 
maximum ratios, but should also reduce the volatility of outcomes.

3.2.2 Lowest DC/DB ratio: 0.670
A 55-year-old male converting to DC at 1 July 1995, with 5 years’ pensionable service 
and a transfer value based on actuarial reserve only, invested in the smoothed bonus 
fund was the worst-performing data point relative to defined benefits in our study. 
In this case, investment returns averaged 11.6% over the ten years to retirement, 
compared to salary increases of 8.0%, for a net return of just 3.4%. This case illustrates 
the conventional wisdom that a significant return above salary escalation is required to 
achieve a desirable replacement ratio. Some guidance as to the required level is provided 
by consideration of a “breakeven case”, in which the DC benefit is approximately equal 
to the notional defined benefit.

3.2.3 Breakeven case
A DC/DB ratio of unity was achieved by a 55-year-old female converting to DC on 
1 July 1996, with 15 years’ pensionable service and transfer value equal to actuarial 
reserve plus 20% sweetener, invested in the smoothed bonus fund. With investment 
returns of 12.7% compared to average salary increases of 8.6%, the net return of 3.7% 
was sufficient to replace the defined benefits that would have applied in the absence of 
conversion.

Another breakeven example was provided by a 55-year-old male converting on 
1 July 1995, with 10 years’ service and transfer value equal to actuarial reserve only, 
invested in the balanced fund. Here a net return of 4.4% (returns of 12.7% and salary 
increases of 8.0%) was necessary to achieve parity. The difference between these two 
cases illustrates the extent to which a good transfer value basis compensates for slightly 
poorer investment returns.

3.2.4 Equity market effects on benefits
In this study, we have considered only pure balanced fund and smoothed bonus fund 
strategies, with the conclusion that over the period of our analysis, balanced funds have 
generally provided a preferable option. This conclusion of course assumes remaining 
exposed to the equity market at retirement to the same degree as ten or fifteen years 
earlier, which is contrary to generally accepted wisdom. It is instructive to consider the 
experiences of otherwise identical members exposed to balanced fund returns who 
retire on 30 June of each of 2007, 2008 and 2009. For this purpose, we consider male 
members who convert to DC at the age of 50, with 20 years’ pensionable service and a 
transfer value based on actuarial reserve only, fifteen years prior to each of these dates.

The member retiring in 2007 would have achieved a DC/DB ratio of 1.750. This 
reduces to 1.635 for the member retiring the following year, and then dramatically 
to 1.140 for the member retiring in 2009. Depending on post-retirement investment 
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strategy, this need not be catastrophic, but assuming (reasonably) that there would 
be an intention to pursue a significantly less volatile strategy post-retirement, this 
example illustrates clearly the risks of significant exposure to the equity market shortly 
before retirement. Examination of a life-stage strategy would be a valuable extension 
to this research.

3.2.5 Effects of member choice
There are two aspects of member choice which require at least qualitative treatment: 
choice re garding contribution levels and investment strategy.

With the emergence of “cost to company” or “total cost of employment” 
remuneration pack ages, with flexibility allowed to employees in how their 
compensation is structured, the level of contributions to the retirement fund has 
become a variable parameter for many fund members. Sanlam (2011) indicates that 
61% of funds surveyed provided remuneration on a cost to company basis.

Standard economic analysis of savings situations assumes that decision-makers 
will choose a level to maximise their rational long-term self-interest, taking into account 
the tradeoff between current and future consumption. The theoretical embodiment of 
this view is the lifecycle consumption hypothesis, which holds that economic agents 
make intertemporal savings decisions designed to equalise marginal utility across time. 
The empirical evidence, at least as far as retirement savings decisions are concerned, 
is however at odds with the theory. Banks, Blundell and Tanner (1998) show that the 
sharp declines in consumption immediately after retirement are incontrovertibly 
inconsistent with the hypothesis, while Dilnot et al. (1994) report that retirement 
income more often presents an unpleasant shock to retirees than a positive surprise. 
Moreover, employees typically recognise that they save too little for retirement (Choi, 
et al., 2002), but this does not meaningfully influence savings habits.

Our analysis allows for sub-optimally low contribution choices to the extent that 
they are reflected in the average contribution rates reported in Sanlam benchmark 
surveys. A more com prehensive evaluation of the impact of this design feature on 
DC fund outcomes relative to DB might well be a candidate for inclusion in a later 
extension of this research. If so, there is however a methodological issue which will 
have to be addressed, as we will no longer be comparing apples with apples: some 
allowance will have to be made for the marginal utility of the higher take-home pay 
pre-retirement occasioned by the lower contribution rate.

As far as investment choice is concerned, we have assumed that members 
choose an investment strategy and stick to it. It might, as discussed above, be wise to 
progressively derisk the portfolio leading up to retirement. There is however another 
possible dynamic which is not considered in these scenarios: the impact of decision-
making biases on decisions where investment choice is offered, as was the case with 
55% of DC funds in 2010 (Sanlam, 2011). It is common cause that members are 
susceptible to fear and greed in their decision-making, and likely to increase equity 
exposure at market peaks and reduce it during troughs (Benartzi & Thaler, 2007).
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As an illustration, we consider the single case of a male member aged 45 with 20 
years’ pension able service on conversion at 1 July 1990 with transfer value of actuarial 
reserve only, retiring at 30 June 2010. Invested in the balanced fund throughout, 
this member would have achieved a DC/DB ratio of 1.332, while a smoothed bonus 
strategy would have yielded a ratio of 0.967. Assume now that this member had a 
choice between these two strategies throughout the 20 years before retire ment, and 
that he was more than usually susceptible to fear-and greed-driven decisions, such 
that having started out invested in the balanced fund, he made the following switches 
thereafter:

Date To Motivation
1/11/92 SBF Political instability
1/5/95 BF Post-election exuberance
1/3/95 SBF Market volatility
1/2/96 BF Market rally
1/9/98 SBF August 1998 crash
1/1/00 BF Dotcom boom, Y2K relief
1/5/03 SBF Prolonged sideways drift
1/5/07 BF Sustained market escalation
1/3/09 SBF Financial crisis impact on markets

These reactive decisions would have reduced the realised DC/DB ratio to a startling 
0.353, a reduction of 64% relative to the benefit if he had been invested in the smoothed 
bonus fund throughout, and 74% relative to an unflinching balanced fund strategy. 
Of course, this example is a post hoc construction based a set of choices close to the 
worst the member could have made with hindsight, but it is easy to see how a member 
reacting to short-term market conditions could have made portfolio choices similar 
to these. It is accordingly worth reminding ourselves that the analysis above assumes 
unvarying investment strategies after conversion, and makes no allowance for these 
foibles of investor psychology.

4. CONCLUSIONS AND FURThER RESEARCh
While the high-level results might be thought to provide tentative support for a 
conclusion that retirees in the last fifteen years are more likely to have benefitted from 
the industry move to DC than to have been adversely affected by it, we make no such 
bold claims. There are a number of important caveats which must be considered. 
The “typical member” approach adopted in this paper, while a reasonable first step 
in addressing the issue in the light of available data, is no substitute for an analysis of 
actual experience on a representative sample of the DC fund market. In addition, our 
analysis assumes that members follow a single investment strategy prior to retirement. 
This means that they do not follow derisking strategies such as those offered by life-
stage approaches; it also means that no allowance is made for fear-and greed-driven 
destruction of portfolio value, which is a distinct likelihood given the prevalence of 
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member investment choice. Furthermore, the study covers a period which includes 
one of the most spectacular bull markets in South African history.

There is no guarantee that the retirees of the next generation will have a similarly 
rosy investment market story to tell. Our assumed salary increases should be reflective 
of actual experience, but only by proxy, as we have used a set of assumptions which are 
based on an experience analysis; it may be preferable to conduct this analysis based 
on raw actual increases, but such data were not available to us. Finally, some may 
argue with our with-profits approach to the annuitisation of accumulated DC funds 
at retirement; however, we feel this is a reasonable basis for comparison with the DB 
environment.

We should however also mention three significant factors which weigh in favour 
of DC. The first of these is the fact that the legislated strengthening of withdrawal 
benefits as well as the changes in the economic and investment environment would 
have led to an increase in the costs of providing benefits under the DB funds; it can 
reasonably be assumed that employers would not meekly have accepted these and that 
the level of benefits provided, including the retirement benefit accrual rate, would 
have come under pressure. If so, a comparison with benefit levels that prevailed at 
the time of conversion is potentially misleading and unfair. A related point is that 
DC funds, prior to the Second Amendment Act, would have tended to provide 
superior withdrawal benefits to their DB fund predecessors; our analysis focuses only 
on retirement benefits, however. In addition, there is undoubtedly a positive impact 
of shifting from DB to DC on overall financial risk to the employer, and it could be 
argued that this translates beneficially onto job and pension security for members. 
Finally, we have not allowed for any supplementation to DC benefits that may have 
emerged from surplus apportionment schemes in terms of the Second Amendment 
Act; although many members would have realised no additional benefit from this 
exercise, some would have, increasing (though perhaps only slightly) the DC benefit 
for the “typical member”.

It would be worthwhile to extend this research to consider the impact of life-
stage approaches on emerging benefits, as well as the potential impacts of portfolio 
reallocations under member choice. Subject to data availability, it would also be useful 
to look at actual salary increases over the period in question (although the assumed 
real increases used in our analysis are based on an investigation of actual increases). 
Supplementing this research with a handful of actual case studies may yield further 
insights; one of the interesting suggestions made at the seminar presentation of our 
preliminary results was an investigation of the extent to which DB underpins “bit” in 
the case of hybrid funds with DC structures subject to a minimum defined benefit.

Clearly, there is much that could be improved or extended in this analysis; 
nevertheless, it provides a useful first step in addressing the issue of the success of DC 
as an industry-wide retirement savings strategy.
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APPENDICES

A. BALANCED FUND RETURNS (gROSS)

Month Return Month Return Month Return Month Return

Jul 1990 2.03% Jan 1996 7.33% Jul 2001 –3.24% Jan 2007 3.31%

Aug 1990 –2.80% Feb 1996 –2.09% Aug 2001 2.76% Feb 2007 1.46%

Sep 1990 –3.46% Mar 1996 0.33% Sep 2001 –5.58% Mar 2007 4.26%

Oct 1990 –0.13% Apr 1996 1.91% Oct 2001 3.24% Apr 2007 4.25%

Nov 1990 0.93% May 1996 –0.93% Nov 2001 5.04% May 2007 –0.31%

Dec 1990 4.31% Jun 1996 3.78% Dec 2001 3.91% Jun 2007 –1.30%

Jan 1991 –1.51% Jul 1996 –2.77% Jan 2002 –2.17% Jul 2007 0.80%

Feb 1991 6.04% Aug 1996 1.47% Feb 2002 1.86% Aug 2007 0.75%

Mar 1991 3.24% Sep 1996 3.38% Mar 2002 0.94% Sep 2007 1.89%

Apr 1991 3.45% Oct 1996 0.51% Apr 2002 4.71% Oct 2007 5.83%

May 1991 1.98% Nov 1996 –0.93% May 2002 1.84% Nov 2007 –3.19%

Jun 1991 4.01% Dec 1996 –0.28% Jun 2002 –2.73% Dec 2007 –1.66%

Jul 1991 3.84% Jan 1997 2.25% Jul 2002 –6.27% Jan 2008 –6.26%

Aug 1991 –0.60% Feb 1997 4.67% Aug 2002 2.72% Feb 2008 7.47%

Sep 1991 0.56% Mar 1997 0.55% Sep 2002 –0.39% Mar 2008 –2.57%

Oct 1991 4.32% Apr 1997 2.08% Oct 2002 1.29% Apr 2008 2.44%

Nov 1991 0.93% May 1997 –0.13% Nov 2002 3.87% May 2008 1.22%

Dec 1991 0.11% Jun 1997 5.21% Dec 2002 –1.65% Jun 2008 –5.24%

Jan 1992 3.13% Jul 1997 1.78% Jan 2003 –1.77% Jul 2008 –0.49%

Feb 1992 0.44% Aug 1997 –1.54% Feb 2003 –2.43% Aug 2008 2.24%

Mar 1992 0.29% Sep 1997 –0.16% Mar 2003 –4.81% Sep 2008 –6.03%

Apr 1992 –0.66% Oct 1997 –4.55% Apr 2003 1.02% Oct 2008 –7.53%

May 1992 6.05% Nov 1997 –0.91% May 2003 8.46% Nov 2008 –0.25%

Jun 1992 –0.87% Dec 1997 0.13% Jun 2003 1.02% Dec 2008 3.08%

Jul 1992 –2.50% Jan 1998 4.48% Jul 2003 3.91% Jan 2009 –3.02%

Aug 1992 –3.25% Feb 1998 6.11% Aug 2003 2.16% Feb 2009 –7.05%

Sep 1992 2.81% Mar 1998 5.50% Sep 2003 –0.61% Mar 2009 6.43%

Oct 1992 –2.73% Apr 1998 5.38% Oct 2003 6.72% Apr 2009 2.89%
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Nov 1992 2.65% May 1998 –5.04% Nov 2003 2.21% May 2009 5.56%

Dec 1992 2.18% Jun 1998 –8.56% Dec 2003 4.66% Jun 2009 0.02%

Jan 1993 3.44% Jul 1998 1.96% Jan 2004 2.52% Jul 2009 7.33%

Feb 1993 0.40% Aug 1998 –22.12% Feb 2004 0.43% Aug 2009 3.53%

Mar 1993 2.05% Sep 1998 5.73% Mar 2004 0.72% Sep 2009 0.64%

Apr 1993 1.67% Oct 1998 11.08% Apr 2004 –0.72% Oct 2009 3.67%

May 1993 4.50% Nov 1998 –1.67% May 2004 0.39% Nov 2009 –0.08%

Jun 1993 2.49% Dec 1998 –0.06% Jun 2004 –0.17% Dec 2009 2.90%

Jul 1993 1.27% Jan 1999 5.78% Jul 2004 1.40% Jan 2010 –1.18%

Aug 1993 –0.21% Feb 1999 4.30% Aug 2004 5.91% Feb 2010 1.09%

Sep 1993 –1.97% Mar 1999 5.37% Sep 2004 5.16% Mar 2010 5.12%

Oct 1993 2.10% Apr 1999 6.33% Oct 2004 3.05% Apr 2010 0.59%

Nov 1993 5.39% May 1999 –4.55% Nov 2004 7.42% May 2010 –3.10%

Dec 1993 11.05% Jun 1999 6.58% Dec 2004 3.18% Jun 2010 –1.52%

Jan 1994 –0.53% Jul 1999 0.76% Jan 2005 0.72% Jul 2010 6.25%

Feb 1994 1.47% Aug 1999 –1.91% Feb 2005 3.46% Aug 2010 –1.28%

Mar 1994 1.34% Sep 1999 –0.95% Mar 2005 –2.07% Sep 2010 6.16%

Apr 1994 7.47% Oct 1999 5.20% Apr 2005 –2.07% Oct 2010 1.73%

May 1994 0.42% Nov 1999 5.23% May 2005 5.44% Nov 2010 –0.40%

Jun 1994 –0.01% Dec 1999 10.50% Jun 2005 2.64% Dec 2010 4.15%

Jul 1994 2.90% Jan 2000 0.58% Jul 2005 6.74% Jan 2011 –1.84%

Aug 1994 2.00% Feb 2000 –2.48% Aug 2005 1.57% Feb 2011 1.82%

Sep 1994 –1.30% Mar 2000 –0.63% Sep 2005 6.02% Mar 2011 1.11%

Oct 1994 1.46% Apr 2000 –4.25% Oct 2005 –1.74% Apr 2011 1.96%

Nov 1994 1.86% May 2000 –0.72% Nov 2005 2.44% May 2011 0.14%

Dec 1994 1.67% Jun 2000 3.86% Dec 2005 6.61% Jun 2011 –0.84%

Jan 1995 –7.51% Jul 2000 1.49% Jan 2006 6.76%

Feb 1995 1.04% Aug 2000 6.76% Feb 2006 –0.72%

Mar 1995 2.92% Sep 2000 –1.33% Mar 2006 4.91%

Apr 1995 2.57% Oct 2000 –2.50% Apr 2006 1.90%

May 1995 0.89% Nov 2000 –1.43% May 2006 –3.49%

Jun 1995 0.44% Dec 2000 6.49% Jun 2006 –0.29%
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Jul 1995 0.96% Jan 2001 5.49% Jul 2006 0.14%

Aug 1995 2.48% Feb 2001 –0.70% Aug 2006 3.83%

Sep 1995 3.19% Mar 2001 –5.79% Sep 2006 1.79%

Oct 1995 3.35% Apr 2001 6.64% Oct 2006 5.31%

Nov 1995 2.97% May 2001 3.77% Nov 2006 3.32%

Dec 1995 4.27% Jun 2001 1.77% Dec 2006 4.88%

B. OLD MUTUAL gUARANTEED FUND: gROSS SMOOThED BONUSES

Date Bonus Date Bonus Date Bonus 

30/06/91 21.0% 30/06/98 7.0% 30/06/05 18.0% 

30/06/92 20.0% 30/06/99 10.0% 30/06/06 26.0% 

30/06/93 16.0% 30/06/00 16.0% 30/06/07 27.0% 

30/06/94 18.0% 30/06/01 15.5% 30/06/08 13.0% 

30/06/95 15.0% 30/06/02 12.0% 30/06/09 2.5% 

30/06/96 20.0% 30/06/03 1.5% 30/06/10 6.0% 

30/06/97 18.5% 30/06/04 10.0% 30/06/11 8.0% 

C. SANLAM STABLE BONUS PORTFOLIO: NET SMOOThED BONUSES
C.1 Annual bonuses

Date Bonus Date Bonus Date Bonus

30/09/90 21.000% 31/12/95 14.750% 31/12/00 13.575%

30/09/91 21.000% 31/12/96 17.750% 31/12/01 13.075%

30/09/92 20.000% 31/12/97 14.500% 31/12/02 2.575%

30/09/93 15.750% 31/12/98 4.650% 31/12/03 4.575%

30/09/94 18.500% 31/12/99 17.075% 
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C.2 Monthly bonuses

Month Bonus Date Bonus Date Bonus

Jan 2004 0.430% Jul 2006 1.879% Jan 2009 0.378%

Feb 2004 0.557% Aug 2006 1.635% Feb 2009 0.191%

Mar 2004 0.495% Sep 2006 1.853% Mar 2009 0.000%

Apr 2004 0.452% Oct 2006 2.067% Apr 2009 0.113%

May 2004 0.479% Nov 2006 2.142% May 2009 0.000%

Jun 2004 0.338% Dec 2006 2.165% Jun 2009 0.498%

Jul 2004 0.317% Jan 2007 2.325% Jul 2009 0.476%

Aug 2004 0.387% Feb 2007 2.456% Aug 2009 0.627%

Sep 2004 0.569% Mar 2007 2.412% Sep 2009 0.722%

Oct 2004 0.689% Apr 2007 2.006% Oct 2009 0.765%

Nov 2004 0.739% May 2007 2.513% Nov 2009 0.790%

Dec 2004 0.876% Jun 2007 2.143% Dec 2009 0.806%

Jan 2005 0.879% Jul 2007 1.907% Jan 2010 0.783%

Feb 2005 0.783% Aug 2007 1.474% Feb 2010 0.796%

Mar 2005 0.880% Sep 2007 1.495% Mar 2010 0.766%

Apr 2005 0.847% Oct 2007 1.662% Apr 2010 0.858%

May 2005 0.794% Nov 2007 1.619% May 2010 0.859%

Jun 2005 0.948% Dec 2007 1.528% Jun 2010 0.640%

Jul 2005 1.047% Jan 2008 0.988% Jul 2010 0.714%

Aug 2005 1.110% Feb 2008 0.755% Aug 2010 0.789%

Sep 2005 1.158% Mar 2008 0.962% Sep 2010 0.744%

Oct 2005 1.217% Apr 2008 0.911% Oct 2010 0.777%

Nov 2005 1.123% May 2008 1.050% Nov 2010 0.859%

Dec 2005 1.347% Jun 2008 1.064% Dec 2010 0.866%

Jan 2006 2.140% Jul 2008 0.816% Jan 2011 0.869%

Feb 2006 2.224% Aug 2008 0.698% Feb 2011 0.869%

Mar 2006 2.387% Sep 2008 0.607% Mar 2011 0.940%

Apr 2006 2.427% Oct 2008 0.344% Apr 2011 0.812%

May 2006 2.321% Nov 2008 0.000% May 2011 0.809%

Jun 2006 1.940% Dec 2008 0.029% Jun 2011 0.793%


