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South African Group Mortality 
Experience 
By Louis Rossouw, Gen Re, Cape Town and 
John-Craig Clur, Lecturer at the University of Cape Town

The group market in South Africa is well-developed and competitive. This 

article provides an overview of an analysis of the South African group mortality 

experience.1,2 This analysis, the first of its kind in this market, was conducted by 

Gen Re in collaboration with Professor Rob Dorrington and John-Craig Clur of the 

University of Cape Town. The document covers the background of the market, how 

the data was analysed and the key results of this analysis. We also cover interesting 

methodologies developed to model the results, taking into account the HIV/AIDS 

epidemic in South Africa.

The employer-based group insurance market in South Africa is well-developed, 

characterised by complicated practices and highly competitive; however, it has 

not been well researched. Gen Re has slowly been attempting to improve on this 

situation. In previous work by Gen Re authors, who produced a general overview of 

the group market, the key features of the South African group market were:3

•	 The market is based on employer-based group with mainly compulsory benefits 

for employees.

•	 Death and disability benefits (both lump sum and income) form the major 

benefits offered in this market.

•	 The market is dominated by 12 insurance companies, with the four largest 

accounting for about 70% of the market.

•	 Pricing is based on technical (or “book”) rates as well as for groups larger than 

200. Generally the market also allows on a credibility-weighted basis for the 

experience of the individual schemes.

•	 This work identified the problems associated with verifying the technical mortality 

bases used in group pricing.  

South Africa is also in a process of social security reform; the Actuarial Society of 

South Africa is engaged in the process and assisting where possible. One aspect of 

retirement reform that will be important in this process is assumptions around the 

mortality of employed lives.

Given this background, research was undertaken to improve the understanding of 

the mortality experience of the group insurance market.
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Data 
The data collected was submitted by six South 

African life insurance companies:

•	 Sanlam

•	 Old Mutual

•	 Momentum

•	 Metropolitan

•	 Liberty 

•	 Capital Alliance

Key features of the data collected included the 

following:

•	 Data was for employer-based compulsory group 

life insurance.

•	 Data covered the period from January 2005 to 

December 2009.

Data covered employed members of the workforce 

and therefore includes only lives that are in reasonably 

good health and excludes unemployed and informally 

employed. It also excludes retired members (including 

members who retired due to ill health).

Disabled members may still be present due to 

groups continuing to offer group life cover to 

members receiving disability income from the group.

Data contained information on the age, gender, 

salaries and benefits of individual members. It also 

contained information on the industry and location 

(province) of the employer for each particular group.

Various checks and adjustments needed to be 

made to the data:

•	 Completeness of all variables was checked. 

Missing values needed to be adjusted as 

individual records with missing data could not 

be excluded. Where a particular group’s data was 

of low quality, the whole group was excluded. 

•	 Salary data had to be inflated to January 2010 

values. Salaries were also banded as per Table 1. 

Unrealistic salaries were investigated and 

corrected where needed.

•	 Industry data from various companies was first 

mapped to a common categorisation labelled 

A-E. This was further grouped, as per Table 2.

Table 1 – Annual Salary Bands

Salary band Range (R)
1 Less than 40,000

2 40,000 to 69,999

3 70,000 to124,999

4 125,000 to 249,999

5 From 250,000 upwards

Table 2 – Industry Mappings

Industry 
group 

Overall 
description 

Description of component 
industries

A light financial services, business administration

B light other services such as retail, education, 
health and IT

C mid manual labour such as light 
manufacturing and other blue-collar 
work that does not involve heavy 
machinery

D heavy heavy manufacturing and other heavy 
industry

E heavy mining, transport, agriculture, 
municipalities 

Year Reported   
deaths IBNR Deaths  

with IBNR
Completeness  
of reporting

2005 8,657 11 8,668 100%

2006 11,376 43 11,419 100%

2007 13,002 529 13,531 96%

2008 13,270 90 13,360 99%

2009 9,775 1,309 11,084 88%

Total 56,080 1,982 58,062 97%

Late reporting of claims
Because claims are reported after delays, allowance 

was needed for late reporting. Individual life 

insurance companies also had different delay times. 

Late reported claims were allowed for, based on 

claims development factors derived from a simple 

numbers-based basic chain-ladder for each 

company. Actual claims were then grossed-up, 

using the derived development factors. Table 3 

summarises the completeness of reporting by 

calendar year.

Table 3 – Completeness of reporting
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Results
The analysis produced many interesting results. 

This section discusses some of the crude mortality 

results, which refer to mortality results before 

modelling, as well as the modelling approach. 

When comparing the crude mortality rates, one 

has to take account of variations in other factors 

between the two groups being compared. In this 

case we are comparing the mortality of males 

and females. However, the average age of the 

females (38.7) is almost two years younger than 

the average age of males (40.6). Also, the average 

salary for females was approximately 18% lower. 

Both of these factors have an impact on mortality, 

so the crude mortality rates were standardised to 

take account for them.

Figure 1 shows some clear trends. Mortality rates 

for females are consistently lower than for males, 

as is generally expected; also increasing salaries 

are correlated with lower mortality. The average 

combined mortality in the lowest salary band  

is approximately six times that of the highest  

salary band.

Figure 2 shows the age-standardised mortality rates 

for males by salary band and industry groupings. 

The results show a remarkable consistency. For all 

industries, increasing salary is correlated with reducing 

mortality. Also, for all but one of the salary bands, 

heavier industries are associated with higher mortality.

Note also how the differentials between the various 

industries tend to reduce with increasing salary. 

This is likely indicative that at higher salaries the 

industry does not play as an important a role in the 

mortality. This could be due to higher salaries being 

more associated with office and/or managerial 

work that may be less exposed to risk factors 

particular to the industry.

Figure 3 shows the same data for females, and a 

very similar picture. The smaller numbers of deaths 

make results less than significant, especially in the 

highest salary bands.

From the above analysis, it is clear that salary is 

highly correlated with mortality, which was then 

investigated in more detail. Data was grouped 

into 20 salary bands. Figure 4 plots the age and 

industry-standardised mortality rate for each of 

these salary bands against the average salary in that 

Figure 1 – Age standardised mortality rates by salary band for males 
and females

Figure 2 - Aggregated standardised mortality rate per mille, by salary 
band and industry: males

Figure 3 - Aggregated standardised mortality rate per mille, by salary 
band and industry: females

Figure 4 – Age and industry standardised mortality by salary
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band. It shows much more clearly the relationship 

between salary and mortality.

It shows rapidly reducing mortality as the salaries 

increase to R200,000 per annum; thereafter 

mortality reduces much more slowly. Initially, 

male mortality reduces more slowly than female 

mortality (up to R70,000 per annum), but  then 

reduces relatively quickly.

The ratio of female to male mortality (see Figure 5) 

also shows an interesting relationship. At very low 

salaries, the ratio is quite close but rapidly reduces, 

eventually returning to roughly 50% at the highest 

salary band.  

HIV prevalence in South Africa varies significantly 

by province, which has a corresponding impact 

on HIV-related mortality; between this and other 

factors, mortality varies significantly by province. 

Figure 6 shows the clear association between 

province and mortality. The higher mortality in 

KwaZulu-Natal is most likely the result of the 

fact that it is the province in South Africa with 

the highest HIV prevalence. Correspondingly, 

the Western Cape has low prevalence. Gauteng 

prevalence (and mortality) is most consistent with 

the respective national averages.  

Modelling mortality 
Initial investigations into modelling the mortality 

considered the use of traditional graduation 

methods in order to model the mortality rates by 

age, sex, industry grouping and salary band. 

The results from these initial graduations produced 

mortality rates that were satisfactory in terms of 

the goodness-of-fit and smoothness; however, two 

problems were identified:

1. When a comparison of the mortality rates 

between the various industry groups and salary 

bands was conducted, it was evident that the 

mortality rates for certain sub-groups (i.e., 

mortality rates within a single industry group and 

salary band) failed to capture industry and salary 

band mortality trends observed in other groups.

2. There was a limited exposure in certain sub-

populations due to the data being subdivided 

by sex, industry group and salary band, and this 

allowed for some cases where a cross-over of 

mortality rates was observed (contrary to what 

would be expected). 

Figure 7 – Comparison of Male GL05-09 Aggregate to Female GL05-09 
Aggregate
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Figure 5 – Ratio of female to male mortality by salary
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Figure 6 – Male standardised mortality rates by province and  
salary band
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Figure 8 – Comparison of Male GL05-09 Aggregate to SA85-90 and 
ASSA 2008 Males

0

0,02

0,04

25 30 35 40 45 50 55 60 65Fo
rc

e 
of

 M
or

ta
lit

y

Age

Male GL05-09 Aggregate Male ASSA 2008 SA 85 - 90



Gen Re | Risk Insights No. 1/2014     5

The final method used to graduate the mortality of 

members of group schemes data was a parametric 

multivariate model that was fitted using age, salary 

band and industry as explanatory variables. While 

it was possible to incorporate sex as an additional 

explanatory variable in the model, a decision was 

taken to graduate the mortality rates for males and 

females separately due to the inherent differences 

in the mortality trends observed between males 

and females. Two sets of mortality rates were 

produced for ages 25 – 65. The first set was the 

GL05-09 Aggregate mortality rates, which provided 

the aggregated mortality rates by sex, and the 

second set was the GL05-09 rates, which provided 

mortality rates by industry grouping and salary 

band for each sex.  

When considering the GL05-09 Aggregate mortality 

rates, as shown in Figure 7, it is interesting to note 

the differences between the male and female mortality 

rates and how the ratio decreases with age and 

then levels off after age 55. Furthermore, there is a 

hump in the mortality rates between ages 25 – 45, 

which could be attributed to AIDS-related deaths. 

In comparing the GL05-09 Aggregate male 

mortality rates with South African population 

mortality rates (represented by the ASSA2008 

mortality rates) in Figure 8, it is evident that 

the mortality of members of group schemes is 

lower than that of the general population. This 

is expected due to the implicit actively-at-work 

selection effect, which is an integral part of group 

schemes, and would explain the “healthy-worker 

effect” observed with the lower mortality rates in 

group scheme mortality rates. On the other hand, 

only a limited number of individuals within group 

schemes are required to go for underwriting, 

namely those with benefit levels in excess of 

the free-cover limit for the particular scheme. 

Consequently, when comparing the mortality 

rates for the members of group schemes to those 

of individual assured policyholders, one would 

expect the mortality of individual assured lives 

to have a lower mortality rate due to the more 

stringent underwriting requirements. It is therefore 

surprising, when considering the mortality 

experience of the GL05-09 aggregate male rates 

in Figure 8 to those of the individual assured lives 

population in South Africa (represented by SA85-

90 Ultimate for males), to see a reversal in this 

relationship for ages above 60. However, this can 

Figure 9 – Comparison of Male GL05-09 Heavy Industry mortality rates 
by salary band 
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Figure 10 –Comparison of Male GL05-09 Salary Band 3 mortality rates 
by Industry Group 
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in part be explained due to a selection effect as a 

result of early retirements and ill-health retirements, 

leaving only individuals who are healthy and want 

to work within the work force. Similar results were 

also obtained for females.

One of the biggest advantages of using the 

multivariate parametric model to graduate the 

group scheme member mortality data is that a 

single graduation was carried out rather than 

performing individual graduations for each 

sub-population. In addition, the form of the 

model ensured that the graduated mortality rates 

maintained the expected relationships between 
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different salary bands and industry groups so that 

there was no crossover of mortality rates as age 

increased. As seen in Figure 9, the Male GL05-09 

Heavy Industry mortality rates reduced as salary 

band increased, and in Figure 10, the Male GL05-

09 Salary Band 3 mortality rates reduce as industry 

decreases from Heavy to Mid to Light. 

Taking things forward  
This article provided an overview to some new 

research in the South African market on the 

mortality of insured lives of employer-based group 

insurance policies.  

Some clear new insights emerged from this 

research:  

•	 Clarification of the relationships between salary 

and industry, and the resultant mortality

•	 The differing impact of these factors by gender 

of the insured 

•	 The impact of provincial differences in mortality 

•	 Usefulness of some innovative graduation 

techniques to take account of the multitude of 

factors affecting the mortality  

As a result, this research would be invaluable in 

developing a new pricing basis for a company 

doing group insurance business in South Africa. 

However, implementing a new pricing basis can 

be quite disruptive. What is technically correct 

and accurate on paper may return rates that are 

contradictory to what the market is willing to 

accept. For example, a new basis may result in 

an increase for a group that had very profitable 

experience. This would be very hard to explain to 

such a client.

A leading piece of research, such as this, could 

be disruptive to the market. Early adopters in 

the market could reap substantial benefits from 

implementing strategies that are able to exploit 

pockets of advantage.  

Moreover, implementing such a new basis should 

be done with care and consideration. The impact 

on the existing portfolio of business needs to be 

understood. Analysis should be done, and it should 

be clear where the basis results in more competitive 

pricing as well as less competitive pricing. Such 

impact studies should be extended to analysing 

the books of business per channel and individual 

distributors to identify problems and advantages.

Technical accuracy needs to be blended with market 

forces. Only when this occurs can a group insurer 

fully take advantage of the results of this research.
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