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In South Africa pension funds and life insurance
constitute the largest category of individuals’
private wealth comprising 36% of total private
assets, which is higher than in many advanced
economies (Orthofer, Du Plessis, and Reid 
2019). Given the importance of retirement 
funds inhouseholds’ wealth, it is important to 
ensure that the system is well functioning and 
low cost. While there may not be agreement 
on the characteristics of an optimal retirement 
funds system, it is generally accepted that 
cost efficiency is important. Administrative 
costs affect the net rate of return on retirement 
fund contributions and directly impact the 
ability of retirees to attain adequate income.

These changes in the industry warrant an updated investigation into economies of scale in retirement funds. 
We make use of an updated dataset that contains data on retirement funds through 2018 to study the effects 
of these industry changes on administrative expenses and economies of scale.

We begin by describing the data and presenting summary statistics in Section 2. In Section 3 we examine 
economies of scale by first exploring whether economies of scale in retirement fund administration exist 
in Section 3.2. In Section 3.3 we consider a related question–whether the cost-size relationship is concave, 
i.e. whether there is an optimal fund size with economies of scale for smaller funds and dis- economies of 
scale for larger ones. We examine whether economies of scale vary with fund age and fund characteristics in 
Sections 3.4 and 3.5, respectively. In Sec- tion 3.6 we break down economies of scale across the seventeen 
administrative cost categories, and present a robustness check in Section 3.7. Based on the results in Section 
3, we offer some recommendations on fund adjustments and consolidation in Section 4. Section 5 provides 
some estimates for the administrative costs of the NSSF based on the results in this report. Finally, Section 
6 concludes.

We study economies of scale in the South
African retirement fund industry, building 
on earlier work by Touna Mama, Pillay, and
Fedderke (2011) who found that there 
were between 25%-30% of unused scale
economies in the retirement fund industry, 
with an optimal fund size of about 220,000
members. This finding was based on data from 
1996-2006 and since then the number of funds 
has decreased, and the average fund size has 
increased significantly as shown in Figure 1.

Introduction
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Data and Summary Statistics
We use administrative data provided by the National Treasury that covers all retirement funds falling under its 
regulatory responsibility over the period 1996-2018. The data contains detailed information on administrative 
expenses, membership, assets, fund type, fund class, fund status, benefit structure, member contributions and 
benefits paid.

There are some limitations to the data. We are unable to split umbrella funds into Type A (open and thus more 
complex) and Type B (employer linked and thus less complex) and so have to group them together. This conceals 
the differences between the types of umbrella funds. We are unable to identify ‘back-to-back’ funds, where a 
pension and provident fund have the same members but all costs are reported under the provident fund. This will 
overstate the costs of some provident funds and understate the costs of some pension funds. Since individuals 
can belong to more than fund, there is some double counting of members that we are unable to identify.

We restrict the sample to include only those funds with a normal active status that report non-negative member 
numbers and administrative expenses. Underwrit- ten funds are only reported in the dataset from 2005 onwards 
so, where appropriate, we present results both including and excluding these funds. Underwritten funds are
typically smaller, and hence potentially more inefficient, and excluding them could create selection bias in the 
results.

Figure 2 shows average administrative expenses by fund size, measured by the number of total members, over 
the full sample period 1996-2018. It is evident from this figure that smaller funds have much greater variation in 
average expenses than larger funds, and that the largest funds all have very similar average expenses. There are 
also many more smaller funds than larger funds in the South African retirement fund industry.



Economies of Scale
April 2021

5

Table 1 shows administrative expenses by fund size for 2006 in Panel A, and 2018 for Panel B. The last available 
year of data used by Touna Mama, Pillay, and Fedderke (2011) was 2006 so comparing Panel A and Panel B gives 
a sense of how the industry has changed since then. It is evident that the industry is much larger with retirement 
fund membership more than tripling from 3.5 million members in 2006 to 13 members in 2018 (column (4) of
Table 1. Despite this large growth  in membership, the number of funds has declined from 1,918 in 2006 to 1,262 in 
2018 (column (5) of Table 1) suggesting that there has been consolidation within the industry. The smallest fund 
sizes, i.e. those with less than 1,000 members, experienced decreases in the total number of members whereas 
the largest funds experienced a growth in membership indicating that the trend in the industry has been toward 
larger funds and away from smaller ones. Alongside these shifts, there has also been an increase in the average 
number of assets per member for all fund sizes with the exception of mid-sized funds (column (3) of Table 1).

In both Panel A and Panel B of Table 1, column (1) indicates that average administrative expenses are falling as 
the fund size increases, although average administrative costs have also increased from 2006 to 2018 for all fund 
sizes. The pattern is less clear when looking at administrative expenses as a percentage of total assets in column 
(2) of Table 1. In 2006, administrative expenses as a percentage of total assets are generally falling as fund size 
increases except for the largest funds where this value increases again. In 2018, there does not appear to be a
discernible relationship between fund size and administrative expenses as a percentage of total assets, but the
largest value is still found for the smallest funds. Comparing 2006 and 2018, it is evident that administrative   
expense   as a percentage of total assets has increased for all fund sizes except for the largest funds where this 
value has actually fallen.

Table 2 investigates average administrative expenses, number of funds, and average membership by fund type, 
class and benefit structure for 2006 in columns (1), (2) and (3), and 2018 in columns (4), (5) and (6). Panel A
indicates that the majority of funds are ordinary funds in both 2006 and 2018, but the total
number of ordinary funds is declining over the period while the number of preservation and
umbrella funds is increasing (columns (2) and (5)). The average fund size is increas- ing from 2006 to 2018 
across all fund types and umbrella funds are now noticeably much larger. Real administrative costs per
member have increased from 2006 to 2018 for ordinary and umbrella funds, but fallen for preservation funds.
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Panel B of Table 2 breaks down the results by the class of fund. We see that the average fund size is much
higher for all fund classes in 2018 than in 2006, although the number of pension and provident funds is
declining. Average administrative expenses has decreased for provident funds over the period, but
increased for pension and retirement annuity funds. The same pattern of increasing average fund size and
decreasing number of funds is seen across different benefit structures in Panel C. However, average
administrative expenses have fallen for defined contribution and hybrid plans but increased for defined benefit plans.

The analysis in this section shows that there have been significant changes in the retirement fund industry 
over the period 2006 to 2018. There has been a general decrease in the number of funds, an increase in the
average fund size, and an increase in average administrative expenses per member. The analysis by fund type 
reveals that these general trends conceal some important differences across fund class and benefit structure. In
particular, average administrative costs per member have actually decreased for preservation, provident, defined
contribution and hybrid funds from 2006 to 2018. This suggests that there is likely to be a change in the
economies of scale results originally found over 1996-2006 by Touna Mama, Pillay, and Fedderke (2011).

In the next section, we undertake regression analysis to more closely examine these changes.
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Estimation of economies of scale

We estimate the effect of fund size on administrative costs using a translog function and controlling for other 
potential determinants of administrative expenses:

	 	 	 ln(Costit)	=	β0	+	β1ln(Membersit)	+	γXit	+	δt	+	Eit	 (1)

where Costit is fund i’s administrative expenses in year t and Membersit is the total number of fund members. 
Xit	contains	a	set	of	additional	fund	characteristics	that	may	affect	administrative	costs	-	fund	subtype	dummies	
(preservation or umbrella, with ordinary as the reference category), fund class dummies (provident or retirement 
annuity, with pension as the reference category), benefit structure dummies (defined benefit or hybrid, with
defined contribution as the reference category), assets per member, percentage deferred members, percentage 
pensioners, percentage beneficiaries and percentage unclaimed benefits. When underwritten funds are included 
in	the	sample,	an	indicator	for	underwritten	is	also	included	in	Xit.	The	δt	are	a	full	set	of	year	dummies	to	flexibly	
control for time trends. The specification in equation (1) is identical to that in Touna Mama, Pillay, and Fedderke 
(2011).

We use the log of administrative costs and number of members to reduce the impact of heteroskedasticity and 
to	 enable	 the	 measurement	 of	 scale	 economies.	 The	 coefficient	 β1	 measures	 the	 cost	 elasticity	 and	 reflects	
economies	of	scale	(indicated	by	β1	<	1)	or	diseconomies	of	scale	(indicated	by	β1	>	1).1	A	null	hypothesis	of	β1	
= 1 is equivalent to the hypothesis that administrative expenses rise proportionally with fund size, i.e. there are 
neither economies nor diseconomies of scale. Thus, in all results we present the t-statistic from a hypothesis test 
that	β1	=	1.

Standard errors are clustered at the pension fund level throughout.

Table 3 gives the results of estimating equation (1) for the sample excluding underwritten funds in columns (1)-
(3), and including underwritten funds in columns (4)-(6). Column (1) of Table 3 replicates the main estimate in
Touna Mama, Pil- lay, and Fedderke (2011) and our estimate of 0.705 is very close to their estimate of 0.697, and the 
small difference could be due to slight changes in the data. In column (2) we estimate economies of scale over the 
more recent period 2007-2018, and it is evident that the cost elasticity has increased somewhat in the latter period
relative	to	the	earlier	period	-	the	scale	coefficient	β1	increases	from	0.705	over	1996-2006	(Table	3	column	(1))	to	
0.731 over 2007-2018 (Table 3 column (2)). Over all years, the estimate of the cost elasticity is 0.715 (Table 3 
column (3)).

Columns (4)-(6) of Table 3 include underwritten funds, which were excluded in Touna Mama, Pillay, and Fedderke 
(2011) because they are only reported in the dataset from 2005 onwards. Including underwritten funds does not 
change the estimates of the cost elasticity much, and the estimates are slightly larger in two of the three cases.

In	 all	 the	 estimates,	 the	 scale	 coefficient	 β1	 of	 the	 number	 of	 members	 is	 significantly	 different	
from the constant returns-to-scale value of 1. There are strong and significant economies of scale 
in the South African retirement fund industry - total administrative costs increase by only 72% when
membership doubles (Table 3 column (6)). This is equivalent to 28% potential economies of scale.

The estimated scale coefficient is similar to that estimated for the Netherlands (64% by Bikker and 
De Dreu (2009), and 69% by Bikker, Steenbeek, and Torracchi (2012)) and Australia (74% by Bikker,
Steenbeek, and Torracchi (2012)). The South African retirement fund industry thus has similar
economies of scale to the Dutch and Australian industries. On the other hand, the estimated scale coefficient 
is much smaller than Bikker, Steenbeek, and Torracchi (2012) estimate for the United States (0.79) and Canada 
(0.95, and not statistically significantly different from 1). South African retirement funds are not as efficient 
as those in the US and Canada. In particular, Canadian retirement funds are operating on an efficient scale.

3.1 Methodology

3.2 Estimates of economies of scale
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Looking at fund characteristics, we see that underwritten funds have lower administrative costs than private 
funds. Preservation funds have significantly higher administrative costs than ordinary funds. Over 1996-2006,
umbrella funds had significantly lower administrative costs than ordinary funds but this difference is no longer 
there over 2007-2018 and when looking over the entire sample period. Since more than one employer can
participate in an umbrella fund, we might expect umbrella funds to have lower administrative costs but this does 
not appear to be true in all sample periods. There does not appear to be a significant difference in administrative 
costs between pension and provident funds. Some of the coefficient estimates for retirement annuity funds are 
statistically significant, indicating that retirement annuity funds may have higher administrative  costs than
pension funds. This may be because retirement annuity funds collect contributions by directly debiting members’ 
bank accounts and this is likely to be more expensive than the payroll deductions used by pension and provident 
funds. Both defined benefit and hybrid funds have significantly higher administrative costs than defined
contribution funds.

The results in Table 3 suggest that the cost elasticity over the period 2007-2018 is higher than over the earlier 
period 1996-2006. In order to examine this further, Figure 3 illustrates the scale coefficients when equation (1) 
is estimated separately for each year. We exclude underwritten funds in these estimations since they are only 
reported in the data from 2005 onwards, but the results including underwritten funds are very similar.
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Looking at Figure 3, we can see that the cost elasticity was indeed falling over the period 1996 to 2006 and then 
increases slightly over the years 2007 to 2018. In 2018, the estimated cost elasticity is 0.74 which is equivalent 
to 26% potential economies of scale. In all years, the scale coefficient is statistically significantly different from 
the constant returns-to-scale value of 1.
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In order to determine the optimal fund size, we estimate a specification that allows economies of scale to vary 
with fund size by introducing a squared membership term:

ln(Costit)	=	β0	+	β1ln(Membersit)	+	β2[ln(Membersit)]2	+	γXit	+	δt	+	Eit	(2)

In	this	specification,	the	cost	elasticity	now	depends	on	the	fund	size	and	is	given	by	β1	+	2β2ln(Members).	This	
specification is useful to determine if larger funds have larger cost elasticities and to ascertain the optimal fund 
size.

Table 4 gives the results of estimating equation (2) for the full sample including underwritten funds in columns 
(1)-(3), and for the sample of 23 year funds only in columns (4)-(6). The 23 year funds in particular might be more 
useful for determining the optimal fund size since they represent the sample of funds who have survived entry 
and competition and therefore might better reflect efficiency in the industry.

3.3 What is the optimal fund size?
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Looking at all funds in columns (1)-(3) of Table 4, the statistical significance of the quadratic terms indicates 
that the cost elasticity is not constant and economies of scale decrease as fund size increases. Although the 
quadratic term is statistically significant, the actual effect is not very large. For example, the cost elasticity at the 
average fund size of 5,000 members is 0.78 and the cost elasticity at 47,000 members (roughly a one standard 
deviation increase from the average) is 0.84. Thus, the actual effect of larger fund size on the cost elasticity is 
relatively small.

A similar result is observed when looking at only the 23 year funds in columns (4)-(6). Here, the quadratic term is 
insignificant except for over they years 2007- 2018. For the 23 year funds, there is no effect of fund size on cost 
elasticity over the years 1996-2006 and over the full sample period.

We can use the estimates in Table 4 to determine the optimal fund size. When the cost elasticity is equal to 1, 
there is constant returns to scale and the fund has reached its optimal size. Based on the estimates for the full 
sample (column (3) of Table 4), the optimal fund size is just under 21 million members. However, 21 million far 
exceeds the sample maximum fund size of 1.6 million members, as well as the sample total number of members 
of 13 million in 2018. Thus, this estimate is of limited usefulness and we instead look at the 23 year funds to 
determine the optimal fund size. Based on the estimates for the 23 year funds over the period 2007-2018, the 
optimal fund size is 300,000 members. This is larger than the optimal fund size of 220,000 members estimated 
by Touna Mama, Pillay, and Fedderke (2011) for the 11 year funds over 1996-2006.

Overall, we interpret the evidence in this section as indicative that economies of scale do not meaningfully vary 
with fund size.3 The exception is for 23 year funds over 2007-2018 where the quadratic term is significant and 
indicates an optimal fund size of 300,000.

2Touna Mama, Pillay, and Fedderke (2011) cover the years 1996-2006 and so use a sample of 11 year
funds that represents those funds that appear in every year in their dataset.
3The quadratic term is also not statistically significant in the fixed effects estimates (results not shown).

In order to test whether older funds have a larger cost elasticity, we estimate the following specification:

							ln(Costit)	=	β0	+	β1ln(Membersit)	+	β2[ln(Membersit)	×	FundAgeit]	+	β3FundAgeit	+	γXit	+	δt	+	Eit	(3)
 
where FundAgeit represents the age of fund i in year t and is calculated as the number of years the fund appears 
in the dataset. This specification allows us to test whether the cost elasticity depends on the age of the fund by 
examining	β2.	Table	5	gives	the	results	of	estimating	equation	(3)	on	the	sample	excluding	underwritten	funds	in	
Panel A and for all funds (including underwritten funds) in Panel B.

3.4 Do economies of scale vary with fund age?
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Looking at column (3) of Table 5, it is clear that older funds actually have higher administrative costs than
younger funds and this is true in all sample periods and whether or not underwritten funds are included. For the full 
sample, a 1 year increase in fund age will increase administrative costs by 4.7% (column (3) of Panel B, All years).

The	 coefficient	 on	 the	 interaction	 term	 [ln(Membersit)	 FundAgeit]	 is	 given	 in	 column	 (2).	 This	 coefficient	 is
negative and statistically significant over the period 1996-2006, in both Panels A and B, indicating that older funds 
have lower cost elasticities than younger funds. This is equivalent to decreasing economies of scale as funds get 
older. However, over the later period 2007-2018, this effect is no longer statistically significant and is much smaller in 
magnitude. This suggests that the relationship between fund age and cost elasticity has weakened over time. Looking
over all years, the interaction term is statistically significant but the magnitude of the effect is not large 
- a 23 year old fund will have a cost elasticity that is 0.066 percentage points lower than a 1 year old fund.

Panel C of Table 5 examines the relationship between fund age and economies of scale from a different
perspective by estimating equation (1) on the sample of funds that appear in the dataset in every year - the “23 
year funds”. These funds are likely quite different from the other funds since they have survived the entire sample
period and represent the oldest funds in the dataset. For example, there are no underwritten funds among the 23 
year funds. Over 1996-2006, these 23 year funds have a cost elasticity of 0.818 which is much higher than the 0.701
estimated for all funds over the same period in Table 3. Thus, over this period the 23 year funds are more efficient 
than other funds and this result matches the finding for 11 year funds in Touna Mama, Pillay, and Fedderke (2011).
4 However, this advantage of the 23 year funds is no longer present over 2007-2018 when these funds have a lower cost
elasticity (0.704) than that estimated for all funds (0.736). Over the full sample period, the 23 year funds are slightly 
more efficient than other funds with a cost elasticity of 0.749 that is higher than the 0.719 estimated for all funds.

Overall, these results suggest that over the earlier years 1996-2006, older funds had significantly
lower cost elasticities than younger funds and the 23 year funds were much more efficient compared 
to all funds. However, in the later years 2007- 2018 these relationships change and fund age no longer
affects the cost elasticity over this period and 23 year funds are actually slightly less efficient than all funds.

4Touna Mama, Pillay, and Fedderke (2011) cover the years 1996-2006 and so use a sample of 11 year funds that 
represents those funds that appear in every year in their dataset.
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The results in Table 3 indicate that there are some differences in administrative costs across the fund
characteristics. To test whether economies of scale vary by fund characteristic, we estimate the following specification:

	 ln(Costit)	=	β0	+	β1j[ln(Membersit)	×	Charj]	+	γj[Xit	×	Charj]	+	[δt	×	Charj]	+	Eit	 	 (4)

where each variable in equation (1) is interacted with a set of indicators for fund characteristics. The three fund 
characteristics examined are fund subtype, fund class and benefit structure and Charj takes on values that reflect 
the different categories under each characteristic. So for example, when examining fund subtype Charj is a set of 
dummies that indicate whether a fund is ordinary, preservation or umbrella. This specification allows us to
compare economies of scale across different fund subtypes, classes and benefit structures.

Table 6 gives the results from estimating equation (6) on the sample of all funds over the full sample period. 
Panel A compares the cost elasticity across fund subtype, Panel B across fund class, and Panel C across benefit 
structure. The estimated cost elasticity is given in column (1).

3.5 Do economies of scale vary with fund characteristics?
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Panel A of Table 6 reveals that preservation funds are the most efficient funds, followed by umbrella funds with 
ordinary funds being the least efficient. There are 30% potential economies of scale for ordinary funds and 24% 
potential economies of scale for preservation funds. The estimated scale coefficient is not significantly different 
from 1 for preservation funds (Table 6 Panel A column (2)) indicating that preservation funds are operating at an 
efficient scale.

Comparing fund classes in Panel B, we see that there are 32% potential economies of scale for pension funds and 
25% potential economies of scale for provident funds. However, retirement annuities are operating on an efficient 
scale since the estimated scale coefficient is not significantly different from 1 (Table 6 Panel B column (2)).

Finally, Panel C indicates that hybrid funds are the most efficient, followed by defined contribution funds, and 
defined benefit funds are the least efficient. There are 19% potential economies of scale for hybrid funds, 28% for 
defined contribution funds, and 32% for defined benefit funds. None of the benefit structures are operating at an 
efficient scale.

This section has revealed that there are differences in efficiency across fund subtype, fund class and benefit 
structure. In particular, preservation funds and retirement annuities are operating at an efficient scale although 
these represent the smallest categories of funds in terms of numbers.

The results in Table 3 indicated that there are strong and significant economies of scale in the South African 
retirement fund industry - total administrative costs increase by only 72% when membership doubles, which is 
equivalent to 28% potential economies of scale. In this section, we examine economies of scale separately for 
each category of administrative costs by estimating equation (1) separately for each administrative cost
category.

Table	7	shows	the	estimated	scale	coefficient	β1	for	each	of	the	17	categories	of	administrative	costs	estimated	
over the sample of all funds over all years. The number of observations (column (3)) differs for each category 
because we discard negative values for each category of administrative costs.

3.6 Do economies of scale vary across administrative cost categories?
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The results in Table 7 indicate that all of the estimated cost elasticities are significantly different from 1 for the 
administrative cost categories (column (2)). This indicates that there are significant potential economies of scale 
available across all administrative cost categories. However, the extent of unused economies of scale differs 
across the administrative cost categories. For example, there are 25% potential economies of scale for admin 
fees but almost 100% potential economies of scale for penalties.

Ranking the administrative cost categories from most to least efficient we have:

 1. Other (22% potential economies of scale)
 2. Admin fees (25%)
 3. Trustee fees (32%)
 4. Consultancy fees (34%)
 5. Audit fees (48%)
 6. Actuarial fees (49%)
 7. Principal officer (59%)
 8. Staff expenses (69%)
 9. Office expenses (69%)
 10. Fidelity cover (79%)
 11. Depreciation at cost (80%)
 12. Amount allocated to UB (86%)
 13. Levies (87%)
 14. Secretarial fees (95%)
 15. Operating lease payments  (95%)
 16. Depreciation at valuation  (98%)
 17. Penalties (99%)

This	 list	provides	an	indication	of	the	more	and	less	efficient	administrative	cost	categories,	and	shows	where	the	
largest	unused	scale	economies	lie.	This	might	be	helpful	in	determining	which	specific	costs	to	focus	on	in	order	to	
try	to	increase	efficiency.

One concern with the OLS specification in (1) is that there may be unobserved fund characteristics that affect 
both fund size and administrative costs, such as organisational structure or operational efficiencies, which would 
result in bias in the OLS estimation. In order to address these concerns, we estimate the following regression that 
includes	pension	fund	fixed	effects	with	the	αi:

	 	 	 ln(Costit)	=	β0	+	β1ln(Membersit)	+	γXit	+	δt	+	αi	+	Eit	 (5)

where all the other variables are defined as in equation (1), except that the fund fixed effects also absorb fund 
characteristics that do not vary over time and which appear in the OLS specification - fund subtype dummies 
(ordinary, preservation or umbrella), fund class dummies (pension, provident or retirement annuity), and benefit 
structure dummies (defined contribution, defined benefit or hybrid).

The advantage of the fixed effects estimation is that it addresses concerns about omitted variable bias that may 
be present in the OLS estimation. Further, the fixed effects specification exploits the variation within funds and 
allows us to estimate the average effect of fund size changes on costs within funds. However, one concern is 
that the fixed effects specification wipes out the effect of fund size and thereby causes a downward bias in the 
estimates of economies of scale (Bikker, Steenbeek, and Torracchi 2012).

Table	8	gives	the	results	of	estimating	the	fund	fixed	effects	specification	in	equation	(5)	on	the	sample	excluding	
underwritten funds in columns (1)-(3), and including underwritten funds in columns (4)-(6). The estimated scale
coefficients	in	Table	8	are	all	smaller	than	those	estimated	using	OLS	in	Table	3,	which	could	be	due	to	the	downward	
bias	caused	by	the	fund	fixed	effects	mopping	up	the	effect	of	fund	size.

3.7 Robustness check: fixed effects specification
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However, the broad conclusions of the main results are confirmed by the fund fixed effects estimation. The 
scale coefficient is greater over the later period 2007- 2018 than over the earlier period 1996-2006, suggesting 
that funds have become more efficient over time. In all periods and samples, the scale coefficient is statistically
significantly different from 1 indicating that retirement funds are not operating at an efficient scale.
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Recommendations on fund
adjustments and consolidation
The results in Section 3.2 indicate that the South African retirement fund industry is not operating at an efficient 
scale since the estimated scale coefficients are significantly different from 1. There is thus scope to improve
efficiency in the industry. Looking at the trend over time, we noted that the scale coefficient has been increasing
slightly over the years 2007-2018 indicating that there has been movement toward greater efficiency. Nevertheless, 
in 2018 the estimated cost elasticity is 0.74 which is equivalent to 26% potential economies of scale. Increasing the 
operational scale of retirement funds can lower average administrative costs and thereby benefit fund members.

While the results in Section 3.3 generally indicate that economies of scale do not vary with fund size, there 
is an exception when looking at the 23 year funds over the period 2007-2018. The results show that over this
period the optimal fund size is 300,000 members. Figure 4 shows the histogram of fund size in 2018, with a
vertical line to indicate the estimated optimal fund size of 300,000 members. It is evident that most funds lie
below this optimal size and 0.4% of funds are actually above the optimal fund size. This suggests that some 
funds might be operating at diseconomies of scale while most funds have potential economies of scale available.
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These recommendations focus

entirely on economies of scale 

and efficiency, but there might be

other important considerations too. 

For example, smaller funds may 

offer greater levels of service and

complexity that their members

value.
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The differential analyses by fund characteristics and administrative cost categories can provide some guidance 
on where the greatest potential economies of scale lie. The analysis by fund characteristics in Section 3.5 reveals 
that preservation fund and retirement annuities are operating at an efficient scale, although there are relatively 
few funds of these types. On the other hand, ordinary funds and pension funds have the lowest estimated cost 
elasticities and thus the greatest potential economies of scale. There is no benefit structure that is operating 
at an efficient scale although defined benefit funds have the greatest potential economies of scale. Section 3.6 
shows that there is also great variation in economies of scale across the administrative cost categories with the 
five least efficient categories being penalties, depreciation at valuation, operating lease payments, secretarial 
fees, and levies.

Thus, these results indicate that there are potential efficiency gains from increasing the operational scale of
retirement funds. Further, the results suggest possible areas of focus in order to improve efficiency in the
retirement fund industry. In particular, ordinary, umbrella, pension and provident funds 
are not operating at an efficient scale. Within total administrative costs, there are certain
categories that are less efficient than others and thus have greater potential economies of scale.



Estimates of NSSF costs
The National Social Security Fund (NSSF) has been proposed to fill the gap in South Africa’s social insurance 
system. The NSSF will complement social assistance programmes, social insurance funds and private arrange-
ments and provide pensions to workers who reach retirement, disability benefits to those who are physically 
unable to work and survivor benefits to their dependants should they not live until retirement. Contributions 
to the pension and risk benefit components of the NSSF will be pooled, sharing risk across all contributors.

The retirement system is designed to have three tiers. Tier 1 are low income workers earning below R13,000 a year 
whose retirement needs will be largely met by the social grant system. Tier 2 is the NSSF and the core of the man-
datory system with workers contributing to the fund and receiving retirement income. Tier 3 is voluntary retirement 
savings made in addition to NSSF contributions to raise the income replacement rate for higher income workers.

Here, we provide an estimate of the administrative costs of the NSSF (tier 2 of the proposed retire-
ment system). These estimates should be treated with some caution because of the number of assump-
tions required and because the structure of the NSSF is not finalised. We construct this estimate us-
ing the model specified in equation (1) and using the available information on the structure of the NSSF. 
The values used for each variable in the model, and the sources for the values, are discussed below.
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In a model where workers enroll in the NSSF as soon as they begin formal employment and remain members for 
life even if their contributions are not continuous, Pick and Simkins (2012) estimate that NSSF membership will 
eventually reach 80% of the adult population. The latest population estimates indicate that the adult population 
(i.e. those 25 years and older) is 32,973,449 (StatsSA 2020). Thus, we use 0.8 32, 973, 449 = 26, 378, 759 as the 
total number of NSSF members. Using 80% of the current population value implicitly assumes that we are
estimating the costs for the NSSF as if it were a fully functional fund today.

This total number of members will be split between active members, pensioners, beneficiaries, deferred members 
and unclaimed benefits members. Only workers earning above R13,000 per year will be required to contribute to 
the NSSF (Pick and Simkins 2012), and so we use QLFS 2017 Q4 data to estimate the number of contributors 
based on this income threshold. The data indicate that the estimated number of people whose annual income 
is more than R13,000 per year (in 2011 Rand) is 11,490,811 and we use this as our estimate of the number of 
the active members.5 We are unable to determine how the remaining 56% of total members will be split between 
pensioners, beneficiaries, deferred members and unclaimed benefits members and so we allocate the remaining 
members between these categories in proportion to the sample averages for ordinary defined benefit pensions in 
our administrative dataset on private retirement funds. The sample averages in the administrative dataset provide 
an indication of the current membership structure for a typical retirement fund with a similar structure to that 
proposed for the NSSF, with the caveat that there is double counting of members in the dataset since an individual 
may belong to more than one type of fund although this is less likely to be a problem since we take the average 
only among a subset of funds.

Number of members

5This estimate of 11.5 million is equivalent to 35% of the adult population, which is similar to the eventual
contribution base estimated by Pick and Simkins (2012).
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We consider the NSSF to be an ordinary fund. It is not a preservation fund that receives lump sum benefits from a 
pension or provident fund when a worker changes employer, nor is it an umbrella fund that serves many company 
funds under one structure. It is a large ordinary fund designed to provide pensions to all workers.

Fund subtype

The NSSF is a pension fund. It is not a provident fund that allows workers to take a lump sum cash withdrawal at 
retirement, nor is it a retirement annuity since both employers and employees will contribute.

Fund class

The NSSF is currently envisioned as a defined benefit fund, although its design is intended to yield an income in 
retirement similar to the average expected outcome of defined contribution funds (IDTT 2012). Thus, we treat the 
NSSF as a defined benefit plan.

Benefit structure 

The NSSF should have at least a 25% minimum reserve requirement: accumulated funds (NSSF assets) should 
over the long term never fall below 25% of the present value of accrued future benefits (NSSF liabilities) (IDTT 
2012). Department of Social Development (2010) estimate that the total assets required for the NSSF is 
R533,195,786,000 in 2006 Rands.6 In order to be comparable to the other estimates used in our analysis, we 
inflate this estimate to 2016 Rands and scale it by our higher number of members to arrive at an estimated total 
assets per member of R121,073.54. We note that this figure is lower than the sample average for other funds with 
a similar structure to the NSSF in our dataset, so this assumed asset level might be too low.

We	estimate	the	model	specified	in	equation	(1)	on	the	sample	excluding	underwritten	funds	for	the	full	sample	period,	
1996-2018. We also estimate the model on the sub-sample of 23 year funds as these represent the most stable funds 
and	so	might	be	particularly	relevant	for	estimating	the	costs	of	the	NSSF.	We	use	the	linear	specification	of	equation	
(1)	given	the	limited	significance	of	the	quadratic	term	in	the	models	estimated	in	Section	3.3.	Using	the	coefficient	
estimates from these models and the assumptions discussed above we can estimate the total ad- ministrative costs 
for the NSSF as

																					 	 	 	 				σ2
    Cost = exp( 2 )exp(log(Cost)) (6)

where	σ2	is	the	estimator	of	the	variance	of	E,	and	log(Cost)	is	the	predicted	value	for	the	log	of	administrative	costs.	
The adjustment factor exp( 2 ) is required to produce a consistent prediction.

Total assets per member  

6We combine their estimates for Tiers 2A and 2B under Scenario 2 since that most closely
matches the current NSSF proposed structure.
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Table 9 gives the estimates of the NSSF administrative costs under these assumptions. Column (1) presents the 
coefficient estimates for equation (1) using all normal active funds with non-negative member numbers and 
administrative expenses and excluding underwritten funds. Column (2) presents the coefficient estimates when 
the sample is further restricted to only the 23 year funds. Columns (2) and (4) provide the values used for each 
variable as discussed above. The percentages for deferred members, pensioners, beneficiaries and unclaimed 
benefits differ across columns (2) and (4) since these are based on sample averages (see discussion above) 
while the values for the other variables are unchanged.

The estimate for the administrative costs of the NSSF based on the model using all funds is R5.7 billion, and 
using only the 23 year funds is R5.2 billion (in 2016 Rands). These estimates should be interpreted with caution 
since they are based on a number of assumptions. Further, the estimates are derived from a model estimated on 
a sample of private retirement funds and it is possible that the NSSF may have a cost function than that estimated 
here since it will likely be a different fund to the typical retirement fund in our dataset. In this way, the prediction 
of the NSSF cost estimate is “out of sample”. In addition, the cost functions estimated here do not explain all the 
variation in administrative costs with an R2 of 64% for the model using all funds and 78% for the model using 
23 year funds. Thus, there could be some variables that are not in our dataset but are important predictors of 
administrative costs.

The 95% confidence intervals around the NSSF cost estimates are fairly wide– from R4.2-R7.2 billion and R1.9-R8.4 
billion. Department of Social Development (2010) produces an estimate for administrative costs of R6.7 billion,7 
which falls within our 95% confidence intervals and so our estimates are comparable.

7The figure used from Department of Social Development (2010) combines their estimates for administrative 
costs for Tiers 2A and 2B under Scenario 2 (excluding asset management costs) and is inflated to 2016 Rands 
to be comparable to our estimate.
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Conclusion

The initial examination of the data shows that there have been significant changes in the retirement fund
industry over the period 2006 to 2018. There has been a general decrease in the number of funds, an increase 
in the average fund size, and an increase in average administrative expenses per member. The analysis by 
fund type reveals that these general trends conceal some important differences across fund class and benefit
structure. In particular, average administrative costs per member have actually decreased for preservation,
provident, defined contribution and hybrid funds from 2006 to 2018. This suggests that there is likely to be a
change in the economies of scale results originally found over 1996-2006 by Touna Mama, Pillay,
and Fedderke (2011).

Indeed, we find that the cost elasticity has increased somewhat from 0.705 over 1996-2006 to 0.731 over 2007-
2018. The cost elasticity was falling over the period 1996 to 2006 and then increases slightly over the years 2007 
to 2018. In 2018, the estimated cost elasticity is 0.74 which is equivalent to 26% potential economies of scale.

Overall, the evidence indicates that economies of scale do not meaningfully vary with fund size, with the
exception of 23 year funds over 2007-2018 where the quadratic term is significant and indicates an
optimal fund size of 300,000. This is larger than the optimal fund size of 220,000 members estimated by
Touna Mama, Pillay, and Fedderke (2011) for the 11 year funds over 1996-2006. In 2018, most funds have
fewer than 300,000 members and 0.4% of funds are actually above this optimal fund size. This suggests that some 
funds might be operating at disec- onomies of scale while most funds have potential economies of scale available.

We examined whether economies of scale vary with fund age, characteristics and across the
administrative cost categories. The results suggest that over the earlier years 1996-2006, older funds had
significantly lower cost elasticities than younger funds and the 23 year funds were much more
efficient compared to all funds. However, in the later years 2007-2018 these relationships change and fund
age no longer affects the cost elasticity over this period and 23 year funds are actually slightly less efficient
than all funds. There are differences in efficiency across fund subtype, fund class and benefit structure. In particular,
preservation funds and retirement annuities are operating at an efficient scale although these represent 
the smallest categories of funds in terms of numbers. There are significant potential
economies of scale available across all administrative cost categories. However, the extent of unused
economies of scale differs across the administrative cost categories. For example, there are 25%
potential economies of scale for admin fees but almost 100% potential economies of scale for penalties.

Using our estimated cost function and assumptions about the structure of the NSSF we estimate a 95% confidence 
interval for the NSSF administrative costs of R1.9 to R8.4 billion (in 2016 Rands). These estimates should be
interpreted with caution since they are based on a number of assumptions. Further, the estimates are derived from a 
model estimated on a sample of private retirement funds and it is possible that the NSSF may have a cost function 
than that estimated here since it will likely be a different fund to the typical retirement fund in our dataset. In this 
way, the prediction of the NSSF cost estimate is “out of sample”. In addition, the cost functions estimated here do not
explain all the variation in administrative costs with an R2 of 78%. Thus, there could be some variables that are not in 
our dataset but are important predictors of administrative costs.
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