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ABSTRACT

South African citizens are faced with many financial decisions when they reach retirement.
One such decision is which annuity to purchase with their pension capital. This study
therebre analyses five different annuities available to the South African public in order to
provide a better understanding of the value these products offer. The main focus of the
analysis was the comparison of present values and ruin probabilities. Theegrexaimined

were living and guaranteed annuities. Four different types of guaranteed annuities were
analysed: level, 5% escalating, inflatibimked, and The Complete Picture Pension (TCPP)
annuity offered by Sanlam. Eight retiree scenarios were condideith half of these

scenarios focusing on spousal couples.

An important conclusion to be drawn from the study is that living annuities are retirement
products for those who can d6éaffordd it and
recommended tt these products only be used as an additional source of income on top of a
guaranteed annuity or some other form of income. This study also shows the significant value

of guaranteed annuities when an increase in life expectancy is asdeumgrmore, he

industry should research new product structures such as the TCPP annuity, which is a
relatively new productand which showgromising resultsn this study Finally, the study
emphasises the subjectivity of the annuity decision as the results depehe wmtiree(s)

circumstances and needs to a large extent.



OPSOMMING

Suid-Afrikaners word met menigte finansiéle besluite gekonfronteer wanneer hulle- aftree
ouderdom bereik. Een van daardie besluite is watter annuiteit aangekoop moet wordemet hull
pensioengeld. Hierdie studmmtleeddus vyf verskillende Suidfrikaanse annuiteite wat tans
beskikbaar isvir die SuidAfrikaanse publiek. Di@ntledingis gedoenmet behulp van netto
teenswoordige waarde berekeninge en sogenaamdevaarskynlikhedeDie studie ontleed
lewende en gewaarborgde annuiteite. Vier verskillende gewaarborgde annuiteite word
ontleed: geen verhoging, 5% verhoging, inflaggkoppel enThe Complete Picture Pension
(TCPP) annuiteit wat deur Sanlam aangebied word. Agt verslellaficeescenarios word in

ag geneem. Vier uit die agt scenarios fokus op getroude pare en die ander vier op
enkellopendes.

6n Belangrike gevolgtrekking wat wuit die stu
is vir diegenewatd i t  wel g & n atd@ib sokligesfihangile kennis het. Dit word
aanbeveel dat hierdie produkte slegs as O6n a
dat O6n persoon se pri m°r egewaarlomaasnuitkitoftarderd er u i
inkomstg moet kan. Die studie dui ook op die waarde wat gewaarborgde annuiteite inhou

i ndien O6n toename in | ewensverwagting aanva
industrie nuwe produkte moentwikkel, soos die TCPP annuiteit, aangesien hierdie annuiteit
belowerne resultate toon. Laastens dui die studie ook op die subjektiwiteit van die annuiteit
besluit aangesien die resultate grootldgfhanklik is van die afgetredene(s) se persoonlike
omstandighede.



ACKNOWLEDGEMENTS

| would like to express my sinceragtatitude towards to following people and organisations

who assisted me in the process of writing this thesis:

T

Firstly, my parents who provided me with the opportunity to study after high school.
Their love and financial support has been an invaluablet itmpthe completion of this
thesis.

Steven Rosenberg who provided valuable inputs regarding the methodology.

The National Research Foundation who provided me with funding for this study.
Professor Niel Krige for his knowledge and detailed supervisiongiaut the course

of this study.

The JSE Research Department, Sanlam, as well as Towers Watson for providing me

with data.



Vi

TABLE OF CONTENTS

DECLARATION L.ttt ettt ettt e e e s smet ettt et e e e e e e e e e e e e esesssammneeeeeeeaeesannnnes il
N = 1S 1 ¥ AN O PP lii
OPSOMMING. . .....uuituitiiiiiiieiie ettt eeeeraiaee e e etettaaaaaeaaeaaamtetetaaaaaaaaaaeessssssasamnraaeeesssssannnnnnes iv
ACKNOWLEDGEMENTS. .. ..ttt sttt ettt a e rmmt e e e e e e e e e e e e s nnne s v
TABLE OF CONTENTS......oiiiiiiiiiiiiieiscessseeeertneeeeeeeeeeeeeeeessmemresssaasasesaeeessssssssssnmmeesess Vi
LIST OF TABLES. ..o oot eeee e anens s nneeeees Xi
LIST OF FIGURES..... ..ottt eeen bttt ettt et e et e e e e e e e e s smmmtaeaaaeaee s Xii
GLOSSARY AND LIST OF ABBREVIATIONS.......cooiiiiiiiiiiieieesiiseeeee e XV
(O 0= T 1 (=] o PP PTPPPPP 16
Yoo [8 o 1o o PP PP PPPPPP 16
Motivation for the ReSEarCh...........coooiiiiiiieen e 17
OVeErvieW OF the STUAY.......ooi et e e e e e e e e e s eemms 18

(@ g F=T o] (=] USSP 21
Background to the StUudy.............ooiiiiiiiiieeee e 21

2.1 The Retirement Income Prgion SYStem...........ccccuuvviiiiiiimemniiiiiiiiieeeeee 21

2.1.1 The Retirement Income Provision System of South Africa............... 26

2.2 South African ANNUItY OPLIONS.....ccoiiiiiii e e 33

2.2.1 Conventional ANNUITIES ........covviiiiiiiieiiiiiemme e e s seeeennnnes 34

2.2.2 Added Annuity FatUreS.........ccceeeeeeeviiiiiiiieeeee e eeeeeeeeeeeevemme e 40

2.2.3  LIVING ANNUILIES.....coi e 41

2.3 Annuities: An International COMPArISOML........uuueiriiiiiiiiiiieeeieeeeeeeee e e e e e 42

P2 A e U1 i - 1= PP PUPPUPR PR 43

2.3.2 United Kingdom (U.K.).....ooooiiieeee e 45

2.3.3 United States of Aerica (U.S.).......cccccoiiiiiiiiiiiiieeeiiiiiiieieeeeeeeeeee . 48

R T S \\1To 1= - TSR 52

2.4 Retirement Industry RefOrmL...........ooviiiiiiiiiiee e 53

2.4.1 Enabling a Better Income in Retirement.............ccccuvvviieemniiviinnnne. 55

2.4.2 Preservation, Portability and Governance for Retirement Funds......57

2.4.3 Incentivising NOAretiremMent SAVINGS........ucvieiieeeeeeeeeeceeeicie e 58

2.4.4 Improving Tax Incentives for Retirement Savings............cccuvvveeeeeeenns 59

2.4.5 Charges in South African Retirement FUnNds.............ccooovvviecciieeene, 60

2.46 Reforms Approved for Implementation..........ccccceeeeeviiviecceiiiiiee e 4 61

P2 T O o [ox U] oI o U 66

(@4 =1 ] (=T 0 PSPPSRI 68

LILEIAIUIE REBVIBWL. . e e e et ee e e e e e e e et e e e e e e e e e aamee e aanns 68



vii

3.1 South African Annuity Research Studies.............cccovvvvivieeer e, 68
3.1.1 BaldeauX (2005)......ccccuuuuuuunuiiiissieeeeerniniisss e e e e e e e e e e s amemiaaa e e e e e aaaaaeeeees 68
3.1.2  BeiNAsh (2007) . ..ciiieee e eeeeeeeeeeeeee et 71
3.1.3 Goemans and Ncube (2008)...........uceiiiiiiiieeeeiiiiiiee e e e e e e eeeee e 72
3.1.4 RUAMAN (2009).......ceueueiiiiieeee e e e e ereercess s s e e e e e e e e e e e e e e e e e aeees e e e e e e e aeeeeeeeennnn 74
3.1.5 Levitan, Dolya and RUSCOKRO09)...........ccevrrirermrmnnimmeeeeeeiineniieenes 76
3.1.6 Lodhia and Swanepoel (2012)...........uuuuuriiiiiiieemriiriiiiie e e e e e e e e eeeens 77
3.1.7 Butler, Hu and Kloppers (20L13)......ccccceeieiiiiiiiiiieeee e 81
3.1.8  THeron (2013)....cccceeiiiieeeieeeeiiitiemme et s 85
3.1.9 De Villiers-Strijdom (2013......coommmmiiiiiieie e eeeee 87
3.1.10 A Comparison of South African Annuity Research...............ccccconneee 88

3.2 International Research StUIES...........covvvviiiiiiicccieeeeeee e 93
3.2.1 International Utilitybased Annuity Research..............ccccovvvvvieeeeeen. 93
3.2.2 International RiskReturnbased Annuity Research...............cccccceennee 97
3.2.3 Post 2008 AnNnuity RESEAICH...........uuuiiiiiiiiiiieeeiiiieeeeeeeee e 100

I TR S @0 o Tox (1] o] o F PP PP PP U PP PP 103

(@ gF=T o] (=] USSR 104
Research MethodolOgy.........coooiiiiiiiii e 104

4.1 Simulating Investment REtUBN.............oovvviiiiiiiie e 104
4.1.1 Collecting HIiStoric Data............ccoevviiiiiiiiiiemre e e 104

4.2 Generating INvestMent RETULNS ..........uviiiiiiiiiii e 106
4.2.1 Frequency DistribUtiONS............cuuuiiiiiiiiieeer e, 106
4.2.2 Calculating theStatiStiCS..........cccivviiiiiiiiiiieee e 108
4.2.3 Calculating Dependent REIUIMS...........coooeeiiiiiiiicccieeeeeee s 109

4.3 Calculating Present Values...............ooovviiiiiiemee e 112
4.3.1  LIVING ANNUILY....ccooiiiiiiiiceeeeeeme e 112

O | = AN o] 10 1= USRS 120
441 LeVel ANNUILY.......oooviiiiiiiieie e eemeeaa e e e e e e e e 121
4.4.2 EScalating ANNUILY.........ovviiieiiiise e eeeer e e 122
4.4.3 Inflation-linked ANNUILY..........oooiiiiii e 123
4.4.4  TCPP ANNUILY....cciiiiiiiieiiiiiicieeee e eneess s eeseeeeeeeees 125

4.5 RUIN CalCUlAtIONS........iiiiiiiieee e 129
4.5.1 Living Annuity Inflation Model............cccccooiiiiiicc s 130
4.5.2 Annuity Replacement Models.............cooooiiiiiiiceeiiii e 131

(@4 =1 o (] S YU PSPRP 133
TS U €3S 133

B REHIEE CaASE. L e ittt et e e e e eee e e e e e e s eneaea e arnnennns 133



5.1.1 Pre®nt Values ANalYSIS........ccccoviiiiiiiiiiiieeee e 133
5.1.2 Percentile ANAIYSIS...........ooveviiiiiiiiiimmre e 137
5.1.3 Financial RUIN ANAlYSIS........cooiiiiiiiiiiiiiiiieeee et e 139
5.1.4 Annuity-to-Terminal Value Analysis..............uuviiiiiiisieeeniiinieeneenn 141
5.1.5 Probability of Outperforming Guaranteed Annuities....................... 143
5.1.6  Annuity Replacement Model............ooovviiiiiiiiiian e 144
5.1.7 Income Stream COMPAIISON...........uuuuuuuunuiiiiaaeeernrennnnaaaeeaeeeeeesnannes 146
5.1.8  CONCIUSION ...ceiiiiiiiiiiiieee et e e 149
5.2 REUIEE CASE.2....ccoiiieeiiiiiiiiiii ittt e e e e e e aneese s s s e s e e e e e e e e e e e eeeeeeeanes 150
5.2.1 Present Values ANalySiS.........ccooiviiiiiiiiiimmmeeeeieeeeeeess s smmmeeeeeees 150
5.2.2 Percentile ANAIYSIS...........oovvviiiiiiiiiimmre e 153
5.2.3 Financial RUIN ANAIFIS..........ccooiiiiiiiiiiiiiieee e 154
5.2.4 Annuity-to-Terminal Value Analysis..............uuvuiiiiiiesiecevviiieeneenn 155
5.2.5 Probability of Outperforming Guaranteed Annuities....................... 156
5.2.6 Annuity Replacement Model...........ccovviiiiiiiiiienieee 157
5.2.7 Income Stream COMPAISON...........uuuuuuuuuiiiieaeeeenrnniiaaaaeeeeeeeeeanenses 160
5.2.8  CONCIUSION....ciiiiiiiiiiiiee e 163
5.3 REUIEE CASE.3.....coeeeeeeieiiiiiii ittt s s s s s e e e e e e e smensaassaaeeeeeeeeaaeeeeeensrnns 164
5.3.1 Present Values ANalySiS.........cccoiiiiiiiiiiiimmmeeeeiceeeeeee e 164
5.3.2 Percentile ANAlYSIS...........ooovviiiiiiiiiimre e e 167
5.3.3 Financial RUIN ANAIFIS...........cooiiiiiiiiiiiiiere e 168
5.3.4 Annuity-to-Terminal Value Analysis...............eveiiiiiiesiecevviiiieeeennn 169
5.3.5 Probability of Outperforming Guaranteed Annuities....................... 170
5.3.6  Annuity Replacement Model...........cviiiiiiiiieeneee 171
5.3.7 Income StreanCOmMpPariSOm.............uuuuuuuuuuiiieamreeenrnnnniareeeeeeaeeeananses 173
5.3.8  CONCIUSION....eiiiiiiiiiiiiie e e 176
5.4 REUICE CASE.A....ccoeeeeeeeeiieiie vttt s e e e e e e e e e amemsa s s e e e e e e e e eeeaaeeeeeeananns 177
5.4.1 Present Values AnalysSiS...........cooviiiiiiiiiimemee e 177
5.4.2 Percentile ANAlYSIS...........oovviiiiiiiiiiimre e 181
5.4.3 Financial RUIN ANAIYSIS.........cooiiiiiiiiiiiiieeee e 182
5.4.4 Annuity-to-Terminal Value Analysis...............evvieiiiiesiecenviiieeeeennn 183
5.4.5 Probability of Outperforming Guaranteed Annuities........................ 184
5.4.6 Annuity Replacement Model.............ccooeeiiiiiiieeeie e 185
5.4.7 Income StreanCOomPAriSOMN........cccvvuiuuuiieerierimmmreeiiieeeeeeeane e eseeennneas 188
5.4.8 CONCIUSION....ciiiiiiiitiiiie e eeeee e e e e e eeeeeeeens 191
5.5 REUIEE CaSE.0....cciiiiieiiiiiiiiiii it s s e e e e e e e e ameesaas e e s e e e e e e e eaeeeeeanarrnn 192
5.5.1 Present Values ANalySIS........ccccccuiiiiiiiiimemiiiiiiiiieeeeee e 192



5.5.2 Percentile ANAIFIS...........coovviiiiiiiiiiiimre e 195
5.5.3 Financial RUiN ANAlYSIS........cccciiiiiiiiiiiiiieeee e 196
5.5.4 Annuity-to-Terminal Value AnalySiS..........cccccoiiiiiiiiiccc e 197
5.5.5 Probability of Outperforming Guaranteed Annuities....................... 198
5.5.6 Annuity Replacement Model..............cceooviiiiiieeeie e 199
5.5.7 Income Stream COMPANISON........cceuiiiiiiiiiiieene e e 202
5.5.8  CONCIUSION....ceiiiiiiiiiiiiiee e 205
5.6 REtIree CaAsSE.B....ccceiiiiiiiiiiiiiieeer sttt e e e e e ean 206
5.6.1 Present Values ANalySIS.........ccccouuiiiiimiimmmiiiiiieie e 206
5.6.2 Percentile ANAIFIS............oovveiiiiiiiiiiimre e 209
5.6.3 RUIN ANAIYSIS.....coiiiiiiiiiiiiiiii s et serenn e e e e e e e e e e aaas 210
5.6.4 Annuity-to-Terminal Value AnalySiS..........cccccooviiiiiiiiiccc e 211
5.6.5 Probability of Outperforming Guaranteed Annuities...................... 212
5.6.6 Annuity Replacement Model..............ccoooiiiiiiieeeei e 213
5.6.7 Income Stream COMPANISON........ccouiiiiiiiiiiiiieene e eeeaas 215
5.6.8  CONCIUSION....ciiiiiiiiiiiiiee et 218
5.7 REtIIEE CaASE.7. oo i e ittt eeness bbbttt e e e e e e aeaaeeeeean 219
5.7.1 Present Values ANalySIS.........ccccouiiiiiiiiimemiiiiiiieeeee e eeeeeeeees 219
5.7.2 Percentile ANAIYSIS...........ooovviiiiiiiiiimmree e err s 222
5.7.3 Financial RUiN ANAlYSIS.........cccoiiiiiiiiiiiiieeee e 223
5.7.4 Annuity-to-Terminal Value AnalySiS..........cccccooviiiiiiiiiccc e 224
5.7.5 Probability of Outperforming Guaranteed Annuities...................... 225
5.7.6  Annuity Replacement Model..............ccoooiiiiiiieeeee e 226
5.7.7 Income Stream COMPANISON........coouiiiiiiiiiiieeee e eeeeans 228
5.7.8  CONCIUSION....eiiiiiiiiiiiiie e e 231
5.8 REtiree CaAs@.8.....ccoiiiiiiiiiiitees e a e e e e e e e ean 232
5.8.1 Present Values ANalySIS.........ccccouiiiiiiiiimeeiiiiiiieeee e 232
5.8.2 Percentile ANAlYSIS...........oovvviiiiiiiiiimre e 236
5.8.3 Financial RUIN ANAlYSIS........ccccoiiiiiiiiiiiiieeee e 237
5.8.4 Annuity-to-Terminal Value AnalySiS..........cccccooviiiiiiiiiccc e 238
5.8.5 Probability of Outperforming Guaranteed Annuities...................... 239
5.8.6 Annuity Replacement Model............ccoovviiiiiiieeeii e 240
5.8.7 Income Stream COMPANISON........cooviiiiiiiiiiieeee e aeeeans 242
5.8.8  CONCIUSION....coiiiiiiiiiiie et ereee e 245
(@4 =1 o] (] S Y UPPPRP 246
Conclusions, Limitations, and Future RABCh............ccooveviiviiiiiiiiee e, 246

0.1 CONCIUSIONS. it eeee et eee e et e et e e e e e e e e —ee e e e e e e e e eeneeneeneeanees 246



6.1.1 REtree CaSE L......ccciiiiieeeeiiiiicmme et errna e e e e 246
6.1.2 RELIEE CASE 2.....cceeieeeeeeeeieimmme et e e eennr e e e e e 247
6.1.3 RELIEE CaASE 3.....covviiii it eeeet et erre e 247
6.1.4 REUIEE CASE 4...ccooeieeeeeeeee e 248
6.1.5 RELIEE CaASE B.....cooiiiiieeeeeee e 249
6.1.6 RELIEE CaASE B......cvvviiiiiiiiiiie e ceeee e eeree e 249
6.1.7 RELIEE CASE q...ccceeeieeeeeeeeeti i e e e e eernaa e e e e e e e e 250
6.1.8 RELIrEE CaASE 8.....ccceieeeeeeeeeeeemme e 250
6.2 General CONCIUSIONS.........ccceuiiiii e e et e e enme e eeeeaans 251
6.2.1 Present ValUES.........ooooviiiiiiiiiicmee et eeera e e e e 251
6.2.2 Guaranteed ANNUILIES...........coovviiiiiiiiiieeme e s eeeannnnes 251
6.2.3  LIVING ANNUITIES......uuiiiiiiiiiiiiiiiie et rmmme e 252
6.2.4 Other Concluding Remarks...........cccoeoeiiiiiiieeei e, 253
6.3 Limitations of the Study...........ccoooiiiiiiiiiiiee e 254
6.4 FULUre RESEAICN.......ci i e e 255
BIBLIOGRAPHY ...ttt ettt ettt eeee e e e e e e e e e e e eeeae e e s mmmreeeeesennnnes 256

APPENDIX A e 266



Xi

LIST OF TABLES

Table 1.1: REtire8 SCENAIIAS.....cuiiiiiiiiiee et eree s esenees 19
Table 2.1: Current Multiple Contribution Model...............oooii e 31
Table 2.2: Tax DeducCtiDility...........ccooeiiiiiiieeeeee e e 63
Table 31: Ruin Probability RESUILS............eiiiiiiiiiieeeee e 7
Table 3.2: Breakeven FrameWOTK..............iiiiiiiiiiieeeiiieieieee e 78
Table 3.3: Retiree SCENANQS........ccuvuiiiiiiiiicee et errrie e e e e e e e e e e eeeanenns 82
Table 3.4: Ruin Model RESUIS..........oooiiiieeee e 84
Table 3.5: Probability of Solvency for Certain AgeS.........cooovvviiiiieiieeenee e 36
Table 3.6:Research COMPAriSON..........ccoiiiiiiiiiiiieeee e 89
Table 3.7: RUiN Probabilities...........coooiiiiiiieeeeeee e e 98
Table 4.1: ALSI Frequency DistributiQn..............ooooviiiiiieee i 107
TaDIE 4.2: STALISTICS. . uuuuuiiiee i e ceeer sttt rrne e e e e e e e e e eeeeeeanna e erannnnes 108
Table 4.3: Cholesky DeCOMPOSItION. .......cciiiiiii e ieeeice e eene e e 109
Table 4.4: Independent RETUIIS. ........uiiiiiie e eeeetnree e e e e e e e e e eeeeeeeannnes 110
Table 4.5: Dependent RETULNS ..........uuuuiiiiii et ceceiiiiises e e e e e e e e e e e eeeeia s s s e e e e e e e e e eeeaeaeenne 111
Table 4.6: Dependent RETULNS .........uuuuriiisi e eeeeeiiiiiiiiess s e e e e e e e e e e eannesas s s e e e eeeeeeeeeeeeenenes 112
Table 4.7: ASSet AlIOCALIONS ........cooi i eeee e ree bbb eeeeeeeeean 113
Table 4.8: Living ANNUILY FEES.......ccoiiiiiiiiiiitieee et eeer e e e e e e e e e 114
Table 4.9: Asset Management FEES.........oovvviviiiiiiee e 114
Table 4.10: Numerical EXamPIe........oo e 116
Table 4.11: ANNUILY QUOLES .......coiiiiiiieiiee e e e e e e e e e e e e e anan 121
Table 4.12: NUMETCaAl EXGOMB.........ouiiiiiiiiiiiiiii e 122
Table 4.13: Numerical EXamPle.........uiiiiiiiii e eeeeeeeeee e 123
Table 4.14: Numerical EXamPIe........ooi e 124
Table 4.15: Numerical EXamPle.........iiiiiiiii e eeeeeeeee e 126
Table 4.16: Numerical EXampPle........ooi e 130
Table 4.17: Numerical EXamPIe..........oiiiiiiiiie e eeeeeeee e 132
Table 5.1: Average Present Value DIfferencCes.............uuuuuiiiiccceeeeiiiiniiinieee e e eeeeeenens 178
Table 5.2: Initial Annuity DIffEere€NCeS..........ooiiiiiiiiiie e e 200
Table 5.3: Guaranteed DISCOUNL..........iiiiiiie e e ceeeeiiee e e e e e e e e e eeerree e e e e eeeeeeeeeeeeennnn 219

Table 5.4: Average Present Value Differences...........cocviiiiiieeee i, 233



Xii

LIST OFFIGURES

Figure 2.1: Retirement INCOME ProViSion SYSEMS........uiiiiiiiiiiiiieeniiieeeeeeeee e 22
Figure 2.2: South African Retirement FUNd StruCtUres............ooevvviiiieeeiiiiiiiiiciieeeeeeeen 27
Figure 2.3: AnnuityOptions iN SOUth AfFICaA..........uuuueiiiiiiie e eeen e 34
Figure 2.4: Australian AnNUItY OPtiONS.......uu oo e e s ceeeicicee e e e e e erer e e e e e e e e eees 44
Figure 2.5: U.K. ANNUILY OPLIONS ... ..coiiiiiiiiiiiiitieeeiii e eeees e e e e e e e e e eeeeeas 47
Figure 2.6: U.S. ANNUILY OPLIONS......ccoiiiiiiiiiiiiiiiieeeiiie e eeess e e e e e e e e eeeeeas 50
Figure 3.1: Annual Annuity INCOME DY AQE.......uceiiiiiiiiieeeiiceeeiiiei e eeeeeeeeeeeevvieenneeeeenn ] 9
Figure 3.2:1nitial Additional Living Annuity Capital Required..............cccoeeeiiiiieeevnvnnnns 80
Figure 5.1: Present Values for all Strategies.............uuuveieiiieemiiiiiiiiiiiiiiieieeee e e 135
Figure 5.2: Average PrasiEValUes. .........coociiiiiiiiiiiieeeiiiiei e eeeee e e e e e 136
Figure 5.3: Average Present Values (increased life expectancy)..........cccceeeevieeernnnnnns 137
Figure 5.4: Present Values in Percentiles.............ooovviiiiieee i 139
Figure 5.5: RUIN %0 PEI Y@L .. ..uuiiiiiiiiiiiiiie ettt mmee e 140
Figure 5.6: Annuityto-Terminal Value Ratio.............ooooeiiiiiiiiicee e 142
Figure 5.7: Probability of Outperforming Guaranteed Annuities.................oevvveeeeen... 143
Figure 5.8: RUIN 90 PEI YEAL.........civeiiiiiiiii i ettt e s e e e e e e ememasas s s e e e e e e e eeaeaeeeeaes 145
Figure 5.9: Average Bome StreamsS........ooooiiiiiiiiiiiiiiee e 147
Figure 5.10: Average Income Streams (increased life expectanCy).........cccceeeveeemee. 148
Figure 5.11: Present Values for all Strat8gie................euvvviiiccceiieieeeiiicceee e 151
Figure 5.12: Average Present ValUS..........oocooiiiiiiiieeeiii e eeeeeeeeeeeeemmme e 152
Figure 5.13: Average Present Values (increased life expectancy).............cccccoeeeeennn. 153
Figure 5.14: Present Values in Percentiles..............ieciiiiiiiiieeeieeeeee 154
Figure 5.15: RUIN %0 PEF YBAL.......ciiiiiii i e e e eeeeeeeeeee ettt eeme e 155
Figure 5.16: Annuityto-Terminal Value Ratio...........cccooveeiiiiiiiieeciiiici e 156
Figure 5.17: Probability of Outperforming Guaranteed ANNUILIES............cccvvvvvvieeennnns 157
Figure 5.18: RUIMD PEI YBAL.......iiiiiiiiiiiiiiitteieee ittt e e e e s eees e r e e et e e e aeaaaeeaeeeas 159
Figure 5.19: Average INCOME StreaINS.........ccuuuiiiiiiiiieemeeeiiie e e eeme e 161
Figure 5.20: Average Income Streams (increased life expectancy).............ccccvveeeens 162
Figure 5.21: Present Values for all Strategies............covvuviiiiiceeiiiieeeeees e 165
Figure 5.22Average Present ValUES..........ooooiiiiiiiiiiicce e 166
Figure 5.23: Average Present Values (increased life expectancy).............cccccoeeerrnn. 166
Figure 5.24: Present Values in Percentiles............c.oouiiiieeeii i 168



Xiii

Figure 5.25: RUIN %0 PEI YBAL.......iiii i et eeeee ettt neme e n e 169
Figure 5.26 Annuity-to-Terminal Value Ratio.............covvviiiiiiiiieaniee e 170
Figure 5.27: Probability of Outperforming Gaateed AnNUIties............cccceeeeeeeiieeceeennnns 171
Figure 5.28: RUIN %0 PEI YBAL.......ciiii i i i e e e e e i eeeeie e et mmme e e e e e e e aea s 172
Figure 5.29: Average INCOME SIMEAIMNS.........uuiiiiiiiiieiieeeei ittt rmmme e 174
Figure 5.30: Average Income Streanmfeased life eXpectanCy)......ccccccevvvveeeeerieeeen. 175
Figure 5.31: Present Values for all Strategies...............uvvvviicccrreeeeeiriiiiiieee e e e e eeeeenns 179
Figure 5.32Average Present ValUES.........ooooeeeiiiiiiiiieeei e eeeeeeeeeeemmme e 180
Figure 5.33: Average Present Values (increased life expectancy)..........cccccvvveeeennnn. 180
Figure 5.34: Present Values in Percentiles.............uuviiiieeeiiiiiiiiiiieeeeeeeeeeimee e 182
Figure 5.35: RUIN %0 PEI YBAL.......ciiiii i i e e e e e eeeeeeeeee et emme e 183
Figure 5.36 Annuity-to-Terminal Value Ratio............ccoooeeiiiiiiiieeeiiiiie e 184
Figure 5.37: Probability of Outperforming Guaranteed ANNUILIES..............c.evvvvrieennnnns 185
Figure 5.38: RUIN %0 PEI Y@L .....cciiiiiiiiiiiiieieeeiiiiieie ettt et e e s eeeses e e e e e e e e aaeeeeeeeas 187
Figure 5.39: Average INCOME StrEAINS.............uvvuueuuiimreeeeeiiir e e e emrnraa e 189
Figure 5.40: Average Income Streanme(eased life expectancy)..........cccevvvvvvvvvvenen... 190
Figure 5.41: Present Values for all Strategies............ooooiiiiiiiee e 193
Figure 5.42Average Present ValUES..........ooooiiiiiiiiiiiccee e 194
Figure 5.43: Average Present Vau@creased life expectancy)...........ccceeevvvvvvvieennnnn. 195
Figure 5.44: Present Values in PercentileS.........ccccceeiiiiiiieeciiiiiiieeee e eeeeeee 196
Figure 5.45: RUIN %0 PEI YBALI.......cciiuiiiiiiiiietieeeiiiiettee ettt e e e s eeesse e e e e e e e aeaaaeeeeeeas 197
Figure 5.46 Annuity-to-Terminal Value Ratio.............ccovviiiiiiiiieeniee e 198
Figure 5.47: Probability of Outperforming Guaranteed AnNNUILIES..........ccceeeeeieiieeennns 199
Figure 5.48: RUIN %0 PEI YBAL.......ciiiii i i i e e e e eeeeeeeeee ettt eeme e e 201
Figure 5.49: Average INCOME StrEaAINS.............uvvvuuuuiieeeeeeriiee e e e eernree e 203
Figure 5.50: Average Imtne Streamdr{creased life eXpectanCy).......cccccccvvveieeerrieeneen. 204
Figure 5.51: Present Values for all Strategies............ooooiiiiiiicee e 207
Figure 5.52Average Present ValUES........ccoeiiiiiii e e eeeeeeeee e 208
Figure 5.53: Average Present Values (increased life expectancy)........c..ccoeeeveeeerene. 208
Figure 5.54: Present Values in Percentiles...........cccccoovmmniiiiii e seeee 210
Figure 5.55: RUIN %0 PEI YBAL......ccciiiiiiiiiiiieiieeeiiiiiiit ettt e et e e e e seesss e e e e e e e e e e aaaeeeeeeas 211
Figure 5.56 Annuity-to-Terminal Value Ratio...............coiiiiiiiiieecriic e, 212
Figure 5.57: Probability of Outperforming Guaranteed AnNuities.............ccccccevveennnn. 213

Figure 5.58: RUIN %0 PEI YBAL.......cciiuiiiiiiiiitiieeeiiiieiiittee e e et e e e s seesss e e e e et e e e aeeaaeeeeeens 214



Xiv

Figure 5.59: Average IN0oe StreamsS..........cooviiiiiiiiiiiieeeieiiiier e eerern s 216
Figure 5.60: Average Income Streanmcfeased life eXpectanCy).......ccccecvvvveeeeerieeneen. 217
Figure 5.61: Present Values for all Strategies..............uuvvvviiicccrreeeeeiiiiiiiiee s e e e eeeeenns 220
Figure 5.62Average PresSent ValUES.........cciiiiiiii e e eeeeeteenn e 221
Figure 5.63: Average Present Values (increased life expectancy)..........ccccvvveeeennnn. 222
Figure 5.64: Present Values in Percentiles..............iieciiiiiiiieeeiee e 223
Figure 5.65: RUIN %0 PEI YBAL.......ciiiii i i i e e e e eeeeeeeeee ettt mnme e e e e 224
Figure 5.66:Annuity-to-Terminal Value Rati...........cccooeviiieeiiiieeeiiiiie e 225
Figure 5.67: Probability of Outperforming Guaranteed ANNUILIES..............cvvvvvvieennnne. 226
Figure 5.68: RUIN UIEI YA ......ciii ittt ieee ittt eeer et e e e e e aeeeaeeeas 227
Figure 5.69: Average INCOME StrEAINS.............uuvvuuuuiimreeeeeiirre e e e emrnr e 229
Figure 5.70: Average Income Streanme(eased life expectancy)..........cccevvvvvvvvvienee... 230
Figure 5.71: Present Values for all Strategies............ooooiiiiiiicme e 234
Figure 5.72Average Present ValUES..........ooooiiiiiiiiiiicce e 235
Figure 5.73: Average Present Values (increased life expectancy)...........cccvvvveeenn.... 235
Figure 5.74: Present Values in PercentileS.........cccoeeiviiiiiceciiiciiieee e veeeee e 237
Figure 5.75: RUIN %0 PEI YBAI.......cciiiiiiiiitiitiieeeiiiiieteee ettt e e e e eeer s e e e e e e e e e aaaeeeeeeas 238
Figure 5.76 Annuity-to-Terminal Value Ratio.............covvviiiiiiiiieenieeeeeeeeee 239
Figure 5.77: Probability of Outperforming Guateed AnNUIties.............ccccceeeeeieeeceeennns 240
Figure 5.78: RUIN %0 PEI YBAL.......ciiiii i i e e e e e eeeeeeeeee ettt eeme e 241
Figure 5.79: Average INCOME SIMEAIMNS........uuiiiiiiiiiiiii ettt immme e 243

Figure 5.80: Average Income Streanmcfeased life eXpectanCy)......cccccccvvvveeeeerieeneen. 244



GLOSSARY AND UST OF ABBREVIATIONS

Word / Abbreviation Definition

AA Asset Allocation

ALBI All Bond Index

ALDA AdvancedLife Deferred Annuity

ALSI All Share Index

ARM Annuity Replacement Model
A financial product purchased, usually at

Annuity (1) retirement, which provides an income
stream
The amount paid by the annuity product t

Annuity (2) the annuity holder. Thiword is used
il nterchangeably wi.t
The legal holder of the annuity product af

Annuitant the_ rightful_ owner (_)f the annuity bene_fits
This word is used interchangeably with
Getredand Ooépensioner 6
The Association for Savings and

ASISA Investments South Africa ’

CPI Consumer Price Index

DB Defined Benefit

DC Defined Contribution

ELA Equity-linked Annuity

ELID Equity-linked Income Drawdown

EPOR Eventual Probability of Ruin

GLWB Guaranteed Lifetime Withdrawal Benefit

GMAB Guara_nteed Mimhum Accumulation
Benefit

GMDB Guaranteed Minimum Death Benefit

GMIB Guaranteed Minimum Income Benefit

GMWB Guaranteed Minimum Withdrawal Benefit

JSE Johannesburg Stock Exchange

LPoR Lifetime Probability of Ruin

MSCI Morgan Stanley Capital Internatiain

MWR Money Worth Ratio

NFF Net Fee Factor

NRR Net Replacement Ratio

RIT Retirement Income Trust

SARS South African Revenue Service

Stochastic A nondeterministicm_odulation W_h_er_ein
the results ardetermined probabilistically

TCPP The Complete Rture Pension

ZAR South African Rand
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Chapter 1

Introduction

According to theSanlam Benchmark Survé€2014) 54.4% of pensioners are of the opinion

that they have not saved enough for retirement and that their capital will not last for the rest of
their lives. 30% reported a shortfall between their current monthly retirement income and
their monthly living expenses in 2010 and this figure increasé&ad% in 2014 To further

stress these figureg3.7% of the pensioners in this survey retired in the pastyears and

49.4% retired in the past five

83% of respondents in the FinScope Survey (2012) do not own a retirement, pension or
providentfund product. According to this survey, 48% of adults currently contributing to

some form of retirement savinggw duct are concerned that the
money when they reach retirement age. Only 10% of adults who are saving for retirement or

old age regard saving for retirement as important (FinScope Survey, 2012).

These statistics provide a grim lmatk for the South African retirement industry. The
statistics are clearly visi bllenghbeen parvotaury day |
society May, 2003. The problem has escalated to such an extent that government is set to
implement cedin policies and regulations in order to address it. Sthgstics also provide a

guideline for potential solutions, although the solutions will not be straightforward. In essence
individuals start saving too late for their retirement. The Sanlam Benkhtuavey (204)

reported tha?2.96 of pensioner respondents advised younger generatiaithéo invesor

sawe from an early age, or to start planning for retirement from an earlier age.

Even if retirees start saving early enough they might not deems iimportant and
subsequently do not contribute Esge a percentage of their salary toward retirement as

would be most advantageous. Furthermore, when people move from one employer to another
they are prone to spend the full amount that they have saved h t hei r current
retirementfund as opposed to reinvesting it in a preservation fuxatignal Treasury,

20138.

One can also argue that a behavioural bias is present when thinking about retirement. As
retirement represents the final phas@aof e 6 s | i f e, there are not ma

it. The younger generation does not regard it as an important matter whilst the older
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generation prefers not to think about it Al
knowledge to makerpdent investment decisions, regardless of their age.

Undoubtedly there is no one cleart solution to the problem of old age poverty. An entire
popul ationds way of thinking would need to ¢k
would have to be mtured. Thus, addressing the source of the probleaioisg-term praess

and while that is underwaie retirees of today and tomorrow are no better off. They are now

in the position where they need to decide what the next financial step in their bwvid Isé.

According to the Income Tax Act (No. 52 of 1962),#twvdh i r ds of t he amount
retirement fund has to be used to purchase an aniNatjofal Treasury, 2012dRepublic of

South Africa, 1962). This leaves retirees with a very impodanision to maké with all the

different annuity products and options available, how can they be assured of selecting the

correct one?

Though it is argued that the root of the retirement problem lies in the fact that retirees have
not saved enough thrghout their working careethe retirees of today still need to make
sound financial decisions with regards to the obligatory purchase of a retirement dnimsiity.
necessary to assist retirees in the annuity decision so as to provide a level of income

asurance.

Thus, in order to assist future retirees to make sound financial decisi@rannuity options

that are available to South African citizens will be analy3dek aim is to provide retirees

with clarity surrounding the decision of which annuitypurchaseAlthough they are unsure

of whether or not their savings will be sufficient to last for the rest of their lives, they can
retire with the certainty that thdyavemade the best possible financial decisione would

argue that those who retiadter a life of dedication to their specific occupation deserve to do
so with dignity and certainty. Retirement should not be a stressful, uncertain or unpleasant

procedure, but rather one to which the retiree can look forward to.

Motivation for the Reseach

To the authordés knowledge there are nine Sol
of these studies were conducted in compl eti

actuaries. The other four studies were in completion of an HonoukéBé&r degree and
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consequently arendét as comprehensive as the
of five variables that are either simulated or assumed. These indutare not limited to
types of annuitiesmnalysed p e ns i o n e e, ganderdaadifeaexpgectancy, anguity

fees, inflation, anéhvestableasset classes.

Currently no South African based research has been conducted where five annuity products
are compared in one studiyhe largest number onnuities analysed in one syudas four

different products.

Furthermore, the study by Butler, Hu and Kloppers 804 the only study to have included
joint-life annuity options in analysing different annuiti@®e jointlife annuity option allows

for the surviving spouse, aftereghdeath of the main member in the annuity contract, to
continue receiving a specific percentage of the original annliitig. is deemed to be a very
important aspects60.4% of pensioner respondents in the Sanlam Benchmark Surved) (201
are still marriedPrevious studies, apart from Butlet,al (2013), ignore this fact and analyse

annuity options in terms of a single life malefemaleretiree

This study also allowed for a variety of asset claf®en a living annuity perspectivélost
of the previous studiesonly included local equities and bondghis study includegocal

equities and bond#ternational equities and bonds, as well as local property.

Overview of the Study

The annuities analysed in this study were examinexdar to provide aditer understanding

of the value these products offerretirees.The analysisvasconductednainly by means of a
present value analysis, i.e. comparthg future income streams different types of South
African annuities on a current day bastslin pobabilitieswere also introduced arghve an
indication of the sustainability of living annuitieBhe analysis wasonducted on a forward
looking basis by means of a Monte Carlo simulation. This simulation discounted the income

streams from the annuiti@malysed under various investment return scenarios.

The annuitiesexaminedwere living and guaranteed annuities. Four different types of
guaranteed annuities weaealysedlevel, 5% escalating, inflatieiinked, and The Complete
Picture Pension (TCPP) iamity offered by SanlamA with-profit annuity was also considered

for this study but due to the significasimulationchallenges it poses it was not included.
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Furthermore, the product is unpopular amongst retirees as few people are purchasing it at
retirement (Goemans & Ncube, 2008:25).

An important caveat should be rais&u terms of the investment return simulagon
According to Pfau (2010:56) South Africa has experienced the third highest real equity return
for the period 1900 to 2008 of all the coued analysed in the Dimson, Marsh and Staunton
(2002) database. This database contamwestment returnand datafor equities, bonds,
treasurybills, currencies and inflatioftom 16 different countries over a8§ear period. The

database has since bezxpanded to included data from 26 countries over a 115 year period.

This caveat could lead to a biased conclusion in favour of living annuities when dealing with
historic South African returns. Still, this does not change the factstmé studiepresat

sound arguments ifavour of living annuities. The investment performance caveat of South
African markets is merely raised to serve as justification for Monte Carlo simulations. These
simulations include outliers, such as best and worst case sceraribsan subsequently

contribute to a more comprehensive study.

Eight retiree scenarios were considered. These scenarios are preserdbteihl. It was
assumed that the annuitant(s) retired on 1 January 2015. The life expectancy figures in the
table wee obtained from the a(55) life mortality table as published by the Cambridge
University Press in 1953Bftha, Rossini, GeaclGoodall & Du Preez 2011:1056). This
mortality table states that males aged 55, 60, 65 and 70 have respective life expectancies of
21.445, 17.520, 13.936 and 10.774 years. Females aged 52, 57, 62 and 67 have respective life
expectancies of 27.957, 23.643, 19.526 and T5y6€rs. These numbers were rounded to the
nearest year.

Table 1.1: Retiree Scenarios

Life Spouse Spouse | Spousd.ife

CEse A Gonees Expectancy Xge ngder Egpectancy
1 55 Male 21 - - -
2 60 Male 18 - - -
3 65 Male 14 - - -
4 70 Male 11 - - -
5 55 Male 21 52 Female 28
6 60 Male 18 57 Female 24
7 65 Male 14 62 Female 20
8 70 Male 11 67 Female 16

Source: Author (2015)
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The returns of ig asset classes, as wallinflation, weremodelled as living annuitants may
invest in a diverse range of assets. Investment returns were simulated for local equities (JSE
All Share Irdexi ALSI), local bonds (JSE All Bond IndéxALBI), JSE Top 40 Index, local
property (J255 Property Unit Trustdex), international equitiesMorgan Stanley Capital
International MXWO Index), and international bond6éJP Morgan Global Bond Index).
Inflation was simiated for discounting purpose$hree initial drawdown strategies were
tested: 2.5%, 5% and 7.5%. The living annuitant was assumed to increase his drawdown

percentage by the previous yearods inflation
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Chapter 2

Background to the Study

This chapter provigs an overview of the curreninternational retirementindustry with
specific focus on the&south African systemSection 2.1provides a introductionto the
functionality of currentretirementincome provisionsystens on aninternationallevel and
then presents the case for South AfriSaction 2.2 discusses the differéppes ofpost
retirement income strategies, annuity products,currently offered by the South African
private sectarThe specificretirement income prasion systems and annuitgarketsof four
other countriesare presented in Section 2The chapter concludes witBection 24 which
provides a overview of the refors currently taking placewithin the South African

retirement market

It should be stregsl that this chapter contains information as at the time of writiegyears
2014 and 20156

2.1 The Retirement Income ProvisionSystem

Retirement incomeprovision is a process which startshen an individual first makes a
contributionto a retirement fud and ends when the inelual formally retires(OECD,
2013:132) This processon an internationand nationalevel, is explainedin greater detalil

in this section.

The provision for retirement incomen an international levetan be classified in the ties
(OECD, 2013:12p This implies that provision for retirement income can be divided into
threegeneralkectionsThe three tiers are displayed in Figure 2.1.
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Retirement Income -
System

First Tier Second Tier Third Tier
(Redistributive) (Target) (Voluntary)

Public Public Private Private

Defined Benefit Defined Benefit g
Defined Defined ||
Contribution Contribution

Defined Benefit ggm

| Resource-

Points —

tested/targeted

Notional
Accounts

Minimum
pension

Figure 2.1: Retirement Income Provisbn Systems

Source: OECD (2013:12

These three tiers each represent different systems of retirement income provision. It is
important to note that this is a representative diagram of pension syasseamployed by

most countries.More specifically, thesestructures are based ahe Organisation for
Economic Ceoperation and Developme(@ECD) member countriesThe primary objective

of the organisatioris to fipromote policies that will improve the economic and social-well
being of people around the wodldOECD, 2014) The OECD specifically works in
partnershipwith national governments in order to find solutions to everyday problems
Whitehouse (2007:3)laimsthatthe above diagrans a comprehensive model of international

pension structureand is thuslso applicable to nec@ECD countries

A country can technically implement theSersin any way it deems most benefici@hetiers
are classifiedirstly according tahe pension structurprovider, andsecondlyaccording tadhe

way in which the benefit®yr pensions, are calculated.
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The First Tier, labelledRedistributive, is designed to ensure that all pensioners in a country
realise aminimum standard of livingThe SecondTier, labelled Target, has the intended
objective of ahieving atargeed standad of living in retirement compared withe standard
which was maintained durinthe working career of an individualThe Third Tier, labelled
Voluntary, offers individuals the option of purchasing products such as annwitbs
voluntary pension savind®ECD, 2013:12Q)

Providersof these tiergan either be the public or private secfbinepublic sectoiis defined

as programmes that are administeredjbyernmentshat have the set objective of providing

an income to individualén retirement. he private sectoris defined as having the same
objective, but is administered by institutions other than local governments, sudk as
companie§OECD, 2005:12). As can beseen fromthe secondevel of Figure 2.1, thd-irst

Tier is only offered by governmenthemselves, while the Second Tier is provided by either
governments orprivate institutions and the Third Tier is solely provided kyrivate
institutions The way in which the benefits are calculated, or what type of pension is offered,

is explained bew.

The First Tier generally pays outhasic, resourcetested, omrminimum pension to retirees
(OECD, 2013:120).

Basic schemes either pay the same amount to all pensioners or the pension aanfaatons
of the duration of am Furthermiarey angdalinohabretiremeotr k i n g
income dos not change the entittemef@ECD, 2013:120).

Resourceested schemes pay out higher pensions to poorer retirees and lower pensions to the
more affluent retirees. Themre threetests of whih either me is generally followed in
determining the benefit that will be received by pensiorggasionincome testedbroader

income tested, anbroader meansested The pensionincome test depends only on the level

of pension income a retiree receives and maysa pension accordingly. Theoaderincome

test will pay a reduced benefit should the retiree receive income from other personal savings.
The broader meangest takes into account personal sasiagd personal asse{©ECD,
2005a23).

Minimum pension shemes follow a similar approach to thatresourceested schemes.

These schemes differ in the institutional-gsptand eligibility conditions. &irees musalso
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have contribigd to a pension fundor a minimum number of years in order to receive this
benefit(OECD, 2005a:23).

The Second Tier follows one of foprovisionsystems depending on the sector from which it

is being offeredThe objective is to ensure that pensioners will be able to have an adequate
standard of livingin the retirement phase difeir livescompared to what they maintained
during their working careers. It is not just an-algke poverty prevention tier such as Tier One
(Whitehouse, 2007:8).

WhentheseSecond Tieschemes areffered byinstitutions other thanational governments,
I.e. the private markethe provisionsystemis generallystructured aa Defined Benefit (DB),

or Defined Contribution (DC) scheme.

Under a DB schemenembersmay, together with their employecontribute a certain
percentage of their monthly salaryttee DB fund.These funds are then pooled together and
invested by professional asset manag&rsemployerwho offersa DB plan is obligated to

pay plan members a lifelong benefit, or annuity, during the retirement phase of their lives.

The annuity to beeceived igypicallybased on t he annuitantds fin
years devoted to the employer (Beth & Fornia, 2B08ther benefit factors may also be

used such as calculating the benefit e@ased
working career (Beth & Fornia, 2008:19he annuity paid to the employee vk funded by

the underlying investment fund.

Under this structure the empl@eceives gyuaranteed income in retiremeantd all risks are
borne by the employer. There are mky four risks a DB schemeis exposed tonamely
investment longevity, sequencing, and interest ratk. Investment risk is defined ake
underperformance of the underlyimgtirement assets preand postetirement andthe
subsequent increase in risk not being abldo obtain or maintain,a sufficient income in
retirement Longevityrisk isthe risk that the retiree might outlive the average life expectancy
and thus would have to be sustairiieéncially for longer. Sequencing risk is defined as th
specific date of retirement.nrAindividualretiring amidst an economic downturn will require a
significant time to recoveheinitial depletion of retirement assets. Finally, interest rateisisk
the risk of purchasing an annuity when interest ratedaw as subsequent annuity benefits

receivablewill also be low(Mercer, 20131L8).
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A DC plan differs from a DB plan in a number of ways. First and foremosgmnipoyee

assumes thavestment andbongevity risk. At retirement, the retiree is obligatedgarchase

an annuity with a certain percentage of the accumulated retirement fumsb@amns to the

fund wil|l be made by the employer and empl o
These contributions are a scmeonthlyasalarylnpsemnec ent ag
countries such as Hungary, Mexico and Poland, DC schemes are entirely individual, i.e.
employees choose a pension provider wittamytemployer involvement (OECD, 2005a:24).

It is important to note that the annuity to be receigedetirementdiffers substantially from

DB schemes. The annuity is typically a factortledé accumulated retiremeimiterestin the

fund on retirement date as well ather factors such amnnuity rates or market performance
depending on the type of anhuselected (De Scally, 2013). What makes DC plans attractive

to employees is the fact that they have full discretion as to how their retirement savings

should be invested.

When thes&econd Tier schemese offeredby national governments, i.e. the pubdiector,

theprovisionsystem followsa DB, Points, or Notional Accounts structure.

DB schemes are the most common publiogpen provision system adopted and function in
the same way as explained the case ofthe private sector, only from a government

perspective.

If a DB structure is not followedomecountriesemploy aPoints system. This system is
currently applied by the French occupational plans and the German, Norwegian and Slovak
public schemes. Employees earn pension points based on their uiadligarnings for each
contributingyear. At retirement, the sum tieir pension points is multiplied by a pension

point value to convert them into a regulanpion payment (OECD, 2005a:24).

Finally, a Notional Accounts system is employed by the pubboglof Italy, Poland, and

Sweden. These schemes operate like DC schéenmmes t h a't empl oyeesd con
pooled together. They differ, howevar,the sense that the government sets a minimum rate

of return that the scheme must pay afsb deternriesa mandatory annuity rate at which the
accumulation is converted into pension payments (OECD, 2005a:25).

The Third Tier is only offered by the private sector and follows either a DB gorD@sion

system.These operatim exactly the samevay as explaned under the Second Tier.
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2.1.1 The Retirement Income ProvisionSystemof South Africa

This sectiordescribegheretirement income provision systeshSouth Africa. It is important

to have an understanding of this systemitas the foundation of thistudy It is also
important to note thathis study was conducted over the course of 2014 and 2015.
Subsequently, legislative changes in the industry alse teabe taken into account and are
therefore discussead the relevant sections below.

2.1.1.1 South African Retirement Tiers

South Africa implementall three ters depicted inFigure 2.1. The First Tier is in the form of
an old age grant provided by the government and is currently eqédl &20per month.

Eligibility for this grant is tested by way of r@soure (broader means) test, i.e. eligibility

depends on the pensioneré6s income and asset

Treasury, 2012a:28). Currently, the income and assetiardez as follows: a single living
individual may not earn more thd&64 680per year or own assets worth more tfR®B0

600 If the individual is married, the couple may not have a combined incomeref iman

R129 360per yearandown assets worth more thatl 861 200 Old Age Grant2015. The

means test jshoweversetto be phased out by 2016. The grant will be made available to all
citizens over a certain age (National Treasury, ad13. It should be noted that these Rand
amounts usually change at annual budget speeches and the amounts mentioned here are

applicableto the 205/16 fiscal year.

The Second Tier, a public DB pension fund, ensuresgbatrnmentmployeeseceivea
certain level ofbenefit from government during the retirement phase of their.|iVas
normal retirement age is 60 at which point employe#isstart receiving benefits. However,
employees arallowed to opt foreceivingretirement benefits as from the age of 55, subject
to certain pedties. A reduction ofa third of a percentfrom the benefit receivablat the
normal retirement age willdbappliedfor each month between the dates of early retirement
and normal retiremedGEPF, 2014

The Third Tier represents the voluntary, private provision system and consists of different
types of retirement funddn a South African context, this tiezan be structured on an
employer ancnindividual level (Van Den Heever, 2007:2). This implies that individuals can

be members of their employersé retirement f

L
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by nongovernment institutions. The individuinds also exist to provide those employees

whose employerdo not have a retirement fund with the opportunity to save for retirement, as

it is not required by law for employers to offer retirement furidis Scally, 204). It is thus

not compulsory to savier retirement in South Africa. Howevem &mployer that does have

a retirement fundisually makes it compulsory for employees to contributeth e company 6 s
fund (Liberty Corporate, 2012:13)National Treasuryas part of the retirement industry

reform, has made it a medium term goal to implement certain measures which would make
saving for retirement compulsory (National Treasury, 2012). Figure 2.2 depicts the

different retirement funds offeredy employes and individual structures, and also
incorporates the DB and DC fund schentecausecertain funds can onlge structuredas

one of these schemes.

Third Tier
(Voluntary)

Private

Provident Retirement Preservation
Annuity Fund Fund
Defined ] Defined Defined Defined M oosion
Benefit Contribution Contribution Benefit
Defined Defined || q
Contribution | Contribution Provident

Figure 2.2: South African Retirement Fund Structures

SourceConstructed fronvan Den Heever (2007:2)

2.1.1.2 South African Retirement Fundsand Legislation- Employer

Employers in the private sector typicathffer anyoneof the threedifferent retirement funds
to employeesas depicted in Figure 2.Zhese include pension, provideaind umbrella

funds.
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Thesefunds aredescribedn the Income Tax Act No. 58 of 1962 (Republic of South Africa,
1962). This Act is one of two legislative bases which govern the South African retirement
system (National Treasury, 2012a:8). The Act regulates qumd postetirement avings

which include the different types of annuities offered. The second base, the Pension Fund Act
No. 24 of 1956, stipulates the types of institutions which may offer retirement products as
well as various regulations pertainitgmanagement of retireenmt funds (Rudman, 2009:3).

Pension funds are generally subject to stricter regulations than provident funds, but National
Treasury has indicated that a restructuring of provident fusdsnder way (National
Treasury, 2012b)5

The main distinction betvem pension and provident funds, apart from various tax regulations,
is the application of subparagrafid) of paragraph (ii) of the proviso to paragraf) in
Section 1 of the Income Tax Act No. 58 of 1962 (Republic of South Africa, 1962). This
specificregulation applicable to the definition of a pension fusgecifies that it is reqred

by law for pensionfund members to purchase an annuity with at leasttinvds of their
accumulated pension capital at retirement. The other third is commutatdshinThere is,
however, an exception to this rule. If the tiirds value is below B50 000 the full amount
may be commutable and no obligatory purchase of an annuity is regNagdnal Treasury,
2012:41).

Subparagrapldd) mentioned aboves not appkable to provident funds and subsequently the
entire accumulated pension amount is payable as a lump sum to retiring indildaals
Villiers-Strijdom, 2013:4 This implies that individuals retiring from a provident fund could
theoretically spend theirnére pension savings as they pleagbis includes, for example,
purchasing an annuity with all their accumulated providemtd capital, or settling all

outstanding deltn a mortgage

Pension funds cabe structureeitherasDB or DC schem&while provdent funds can only

be structuredss DC schems This is die to subparagraphdd) not being enforcedinder
provident fundregulation DB schemes automatically use the accumulated capital to pay a
guaranteed annuity to retireasd it would thereforenot ke feasible to construct BB

providentfund.

Umbrella fung, being thethird fund usually offered by employersare multi-employer

retirement fundswvhich imply thatthe employees ofarious employerdelong to one fund
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which is set up by a financial sengcprovider The employers belonging to the fund are
usually small companies for whom it wonot
retirement fund. Retirement funds operate at an optimum level when there are enough
members to achieve economies of scake, when variables such as fund charges and
mortality risk can be spread across membetational Treasury, 2@b:12). Consider for
example aDB fund should such a fundonsist of a large number aofembersthe plan can

afford someof themoutliving theaverage mortality projections because this will be offset by
those that die prematurely. If, howevan opposite scenarghould occur wherthe fund has

few members withmore pensioners outiivg the average life expectancy awodly few
premature deathshe fund will have to provide more retirees with a monthly income for an
extended period of timéBeth & Fornia, 2008:6)Finally, these funds are structured on a

pension or provident basis, but only operate under a DC scheme (Van Den Heever, 2007:3).

2.1.1.3 South African Retirement Funds and Legislation- Individual

Individual based retirement funds consist of retirement annuity and preservation funds,
although preservation funds do not operate with the same mandate as retirement annuity

funds.

Retirement anmty funds are offered by life assurance companies and require no
employer/employeerelationship. These funds provideelfemployed individuals the
opportunity to save for retirement, as well as indmld who wish to contribute to a
retirement fund oser and above theiemployerbased fund (Van Den Heever, 2007:3; Liberty
Corporate, 2012:9)As with pension fundssubparagrapidd), or the twethirds rule,also
applesto these fundsFurihermore, the underlyingapitalis not commutabléefore agebs
(Republic of South Africa, 196

Preservation funds provide the opportunity to individuals whe transferring fronone

employe to anothetto preserve their accumulated retirement capltaé capital is placed in

either a pension or provident preservationd as individuals will not contribute any fher

to their p r e netireonans fundIm pome nstancéssit is, however, possible to
transfer the accumul ated capital to the new
allow one withdrawabf an unlimited amountprior to retirement (Van Den Heever, 2007:3;

Liberty Corporate, 2012:10).
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2.1.1.4 South African Retirement Funds and Legislation- Tax

Tax regulations surrounding retirement igastresearch field in itself and National Treasury
revises leglation on a continual basis (Liberty Corporate, 2012:45). This seett
therefore only provide amtroduction tocurrenttax legislation regarding retiremenit. is
important to note thatetirement tax legislation is currently being revised alonip wiany
retirementregulations The anticipated date for the new tax legislatiortake &ect is the

1%t of March 2016 (I Preez 2015). It was initially set to be implemented on the
15t of March 2015, but this was postponed by a year due to opposition from labour unions
(National Treasury2014b:5, Du Preez 2015. The proposedtax reforms arediscussed in
Section2.4.6.1

This section is divided intthetax implicationsfor individualsin the pre- andpostretirement

stages of their livesnal also coversertain legislation applicabk retirement.

Table 2.1 presents a summary eretirement taxtreatment as is currentlgpplicable to
employed individualgnd the employers themselves
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Table 2.1: Current Multiple Contribution Model

Source

% cap on deduction

Contribution Typé
Base

Retirement Fund

Exempt entityl
unlimited

Employer

Taxable entityi
usually between 10%
& 20%

Pension or
provident fund

ARapprov
remuner a

Pension or
provident fund

0%

No deduction
available initially,
but nondeductible

contributions may be
deducted prior to

calculating tax upon
exit from the fund.

Provident fund

Employee taxpayer
with employer
affiliated fund

7.5%

Ar et i-fuedmeg
empl oyme
income. Nonr

deductible
contributions
(exceeding the
annual caps) may b
deducted prior to
calculating tax upon
exit from the fund.

Pension fund

15%

i n eretirement
funding employmen
i n c o Mao
deductible
contributionsmay be
deducted in each
consecutive year
depending on
whether the caps
have been reached

for that year.

Retirement annuity
fund

Selfemployed
taxpayer or
employee taxpayer
with no employer
affiliated fund or
earning additional
income

15%

i n eretirement
funding employmen{
i ncome-0.
deductible

contributions may be
deducted in each
consecutive year

depending on
whether the caps
have been reached
for that year.

Retirement annuity
fund

Source: National Treasu(2012d:9
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Employers contribuhg on behalf & their employeedo an employeraffiliated retirement

fund may claim adeduction, subject tacertainpercentage capor tax purposesA minimum
deduction ofL0% ofapproved remuneratiois allowed Approved remuneratiors defined in
Section 11 subpagaaph (iii) of paragrapki) of the Income Tax Act No. 58 of 1962. In short

the term implies all employment income as well as other taxable employment benefits
(National Treasury, 2012d:10; Retirement Fund Contribution, 2014). The South African
Revenue Seice (SARS), howevemllows tax-deductible contribution rates of up to 20% of

approved remuneration (Lester, 2013a:1).

Individuals arecurrently taxed, with regards tpreretirement, according tthe retirement

fund to whichthey belongo. Employed worlers contributing to a pension fund may deduct a
total of 7.%6 of their retirementfunding employmenbcome or R1 750 per annum
(whichever is greatest) the calculation otheir annual taxable incom&his regulation is &

per Section 11 subparagraph @) paragraph(k) of the Income Tax Act No. 58 of 1962
(Republic of South Africa, 1962). n e s s e n ¢ e retiremendunding enipymend
income is defined as their pensionable income earned (National Treasury, 2012d:10)
Provident funds, on the caaty, do not allow foremployee deductions.

Legislation concerning retirement annuity funds stipulated in subparagraph (A) of
paragraph(aa) of the proviso to paragragh) in Section 11 of the Income Tax Act No. 58 of
1962 (Republic of South Africa,962). Employees contributing to a retirement annuity fund
may deductthe greaterof three measuresR1 750 per annum, R300 of pension fund
contributions, oup to 15% of their annuaon-retirementfunding employment inconne the
calculation oftheir amual taxable incoméLester, 201&1; National Treasury, 2012d:10
Nonretirementfunding employment inconie this case is defined as all income earned less
pensionable incomeThese funds are specifically classified as-eamployer, or individual
funds and subsequently all the contributior® it from the employer or employee, are
deemed to have been made by the empktleemselves (Retirement Fund Contribution,
2014; National Treasury, 2012

At retirementtwo-thirds of the accumulated pensionretirement annuity fundapitalhasto

be used to purchase an annuiég was mentioned iSection2.1.1.2 The other third is
commutable in cash. This third is subject to income tax according @ncerarginal rates as
determined by National Treasurks at theend of 2013he first R315 000wascommutable

as a taxfree amount whereafter marginal rates of 18%8%4 and 36%appied, dependingon
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the amount commuted(National Treasury, 2014a:49lester, 201&85). On the
1% of March 20#% this amount increased to R5000 and the marginal rates remained the
same(SARS, 2015).

After retirement individuals are tagd based on their annual income atieir subsequent
marginaltax rate Tax relief in retirement is typically irhé form of a lower marginal tax rate

in retirement, as opposed to petirement, due to income generallyirige lower in the
retirement phase of an a)i Thidimpliesdessdak lbegg paid gee ( Ca
Rand earned-urthermore, a Capitd Gains Tax or Dividend Withholding Tax is payable on

the investment growth earned on savings in a retirement findlly, individuals over the

age of 65 who are contributing to a medical scheme are also entitled to certain tax deductions
(Cameron, 2013).

2.2 South African Annuity Options

As mentioned beforea South African retiree that saved for retirement through a pension or
retirement annuity fund is obligated to purchase an annuity witkthirgs of the underlying
capital at retirementCurrently, tlere are two types of annuities offered in South Africa
namely conventional and living annuities. This section explains the structure of each annuity
and concludes with an overview of annuities offered outside South Africa. Figure 2.3 is

presented as a graical illustration of the annuity options in South Africa.
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Annuity
Options
Annuity

Features
[l Guaranteed
Term

Joint/
Survivorship

Conventional

Percentage

Escalating

am Capital Back

Figure 2.3: Annuity Options in South Africa

Source: Constructed from Retirement income plans (2012)

2.2.1 Conventional Annuities

Conventional annuitiesalso known as life or guaranteed annujtig®vide a guaranteed
income for the life of the annuitant. Effectively, it is a contract binding the life insurer (the
annuity underwriter) with the insured (the annuitant). In exchange for an initial non
refurndable upfront premium, the life insurer guarantees a periodical payment to the insured.
The termfandabl ed includes that no capital

at the death of the annuitant.

This leads to the question of how a lifengpany canguaranteean annuity. Companies
offering these products are prefitiven organisations and subsequently do not just provide a
public service. By offering the guaranteed payment, the company implicitly assumes both the
investment and mortalityigk (Goemans & Ncube, 2008:2). This is similar to a DB pension

fund. The answerto the questios lie in pooling all the annuity premiums together and
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profiting on the mortalityexperienceof the underlying annuity holders, as well as providing

for an investment margin.

Lodhia and Swanepoel (2012:123) state that life companies price the annuities by including
the mortality projection of the entire pool, not just per individual. A life company thus stands
to profit if theexpectedaverage life expectancy tie pool is higher than the actual mortality
experience If for example theactual average mortality i25 years and the life company
priced annuitiesbased onan average projected mortality 80 years, the average initial
premiums paid by the annuitavtéll be higher than the total averagehlsnefitspaid out by

the companygeteris paribus

The argument can be made as to why a life company does not simply price annuities
according to highife expectancyprojections. The reason for this is that theuatynmarket is

very competitive and therefore keeps annuity pricing fair (Rusconi, 2008:26; Lodhia &
Swanepoel, 2012:124).

The annuities paid to annuitants are determined through actuarial computations. In general,
there are three inputs to the pricing rabdised in determining the level of income an

annuitant will receive (Goemans & Ncube, 2008:19).

The first input ighe current structure and level of the yield curve. The underlying investments
of conventional annuities are heavily weighted towards bdRdsirement income plans,
2012; Stanlib, 2012:10). Thus, if current market interest rates are high, the subsequent
payment from an annuity will also be high. There is a direct relationship between interest
rates and the annuity paid. Once the annuity ambas been established, it will not be
adjusted to reflecfuture interest rate movements (Nienaber & Reinecke, 2009 as cited by De
Villiers-Strijdom, 2013:7).

Projected mortality, being the second factor which influences the level of the annuity offered,
includes the age and gender of an individual. On a historic, fesiales have a longer life
expectancy than malekife expecancy, 2013:2 There is an inverse relationship between the
annuity paid and life expectancy, i.e. the longer a retiree isceegao live, the lower the

annuity will be (Cameron, 2014b).

The third factor i s an all owance for t he

implicitly charge annuity holders via the annuity they receive by deducting their expenses,
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typically as apercentage of the premium, from the premium paid (Goemans & Ncube,
2008:19).

A final noteworthy regulation is that once a conventional annuity has been purchased, the

action may not be reversed (Retirement income plans, 2012).

In practce there are threeonventional annuity products offered to retirees, namely level,
percentage escalating, and wtofit annuities.A fourth product also exists but is only
offered by Sanlam, a South African life insurance comphng.important to remember that

these thee products each contain a guaranteed element in their structure.

2.2.1.1 Level

Level annuities are the most popular products purchased by retirees opting for conventional
annuities National Treasury, 2012a:R6These products pay a level annuity for the lif¢he
annuitant and are the most simplistic form of a conventional annuity. Due to its simplicity,
this annuity also pays the highest initial annuity of all. It is believed that this has a great
behavioural influence on the actual purchaleeision of theretiree. There is a shert
sightedness by retirees in that they do not realise the impact inflation willifalke long

term. The annuity initially looks attractive, but with time reduces in purchasing power
(Cameron, 2014b).

2.2.1.2 Percentage Escalatig

Percetage escalaty annuities pay an initial annuity which will increase by a specific
percentage per year. These escalations can also be linked to inflation from which the term
inflation-linked annuities arose. These annuities pay a lower initial annuitgrirpa&rison

with level annuities due to their increasing component. It is rather intulisiethe initial

benefit receivable wouldlecreaseshould more guaranteese added to an annuity. The
underwriter has to somehow compensate for the added risk it @ssunen guaranteeing to

increase a ceritapaymentatregular interval¢Retirement income plans, 2012)
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2.2.1.3 Enhanced

Enhanced annuities pay a higher benefit to individuals who can prove that they may have a
shorterthanaverage life expectancy due to ill tbaor because ofin unhealthy lifestyle.
Underwriters deem such i ndi vthaithedénsfits payable e o f

to these individualshouldbe of shorter duration (Retirement income plans, 2012).

2.2.1.4 With-Profit

With-profit annuities ee structured to share similar characteristics with both conventional

(percentage escalating) and living annuities (explained in Section 2.2.3).

As with the level and percentagscalatig annuities, the annuitant receives a guaranteed
periodic payment fnm the insurer in exchange for an initial A@iundable upfront premium.

The difference, however, is the extent of the guaranteéhapercentage escalation.

From a conventional perspectivine with-profit annuity is only partially guaranteed in the
seng that thefuture annuity paid by the insurer may never be below that ofctireent
annuity paidn nominal termsFrom a living annuity perspective the annuitant is exposed to a
certain degree of equitynvestments. The equity exposupeovides forthe increasing
component, or percentage escalation, of the -pittiit annuity. In essence a wiprofit
annuitant will receive a periodic annuity, guaranteed to be at least the sameRenthe
amount of the current annuity, and th periodic increase is subjedo market returns
(Cameron, 2014b).

This increasing component, called the bonus rate, is linked to the perforrafiribe
underlying withprofit investment fund whicks managed bthe life insurer (Cameron, 2012).

This differs fromthe increasing compant of a conventional annuityn that theincrease in

the conventional annuity is guaranteed by means of underlying bond investments (Retirement
income plans, 2012; Stanlib, 2012:1The with-profit annuity bonus rate is thus subject to
equity market retuns and cannot be a guaranteed fixed percentage. Faonteits and
purposes the rate could be zero percent but never negative (Goemans & Ncube, 2008:25).
Each increase in the annuity raises the guaranteed payment to a new level in that subsequent

annuites may never be lower than the previous escalated annuity.
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Annuitants are allowed a certain level of discretion in the determination of their future bonus
rates as well as the initial pension. Formula 2.1 depicts a simplified methodology of the bonus

ratedetermination (Cameron, 2014b):
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From Formula 2.1 it is clear that the bonus rate is a function of investment returns less explicit
and implicit costs, less the post retirement rate of interest (PRI), plus (minus) any mortality

profits (losses).

The underlying witkprofit investment portfolio is used to pay the guaranteed and increasing
amounts. Therefore this portfolio has to have an asset allocation which is neither too
conservative nor aggressive. An aggressive portfolio,mere funds allocated to equity
investments, will expose the insurer to the risk of not being able to meet the guaranteed
payment. However, not having a sufficient risk exposure will lead to low bonus payments and

eventually to lower product sales (Goemé&nscube, 2008:26).

Explicit costs are fees levied by the insurer which cover their management costs of the
product as well as a fee for the guarantee of the pension being offered. Implicit costs are
embedded in the annuity and are typically in the fornmeéstment guarantees, smoothing

rates, and funding levels (Cameron, 2014b).

Bonus rates are smoothed which imply tbatperformance from the underlying fund is not
paid out in full so as to compensate for future years in which investment returnsde# un
perform. This is deemed an implicit cost as the money fyafperforming years could have
been paid out to the annuitahtt is held back (Cameron, 2014b). Funding levels can also be

regarded asn implicit cost. Retirees purchasing a wylofit anruity are effectively buying
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into an investment fund whidmcludesall the investments of current wirofit annuitants.

This fund may, however, be underfunded in the sense that liabilities may be greater than
current assets and new entrants to the fuildnadvertently be funding the deficit (Cameron,
2014b). If the withprofit pool has an underfunded ratio thatvisrsethan 92.5% it is required

as per the LonJerm Insurance Act No. 52 of 1998 that the assurer must disclose this
underfunded status (Reblic of South Africa, 1998; Cameron, 2014b).

With-profit annuitants are allowed to choose their PRI subject to certain limitations. This rate
represents a minimum return guaradtég the insurer. The PRI not only influences future
bonus rates, buwlsothe initial annuity level. A higher PRI will decrease future bonus rates as

can be seen from Formula 2.1, but will offer a higher initial annuity (Cameron, 2014b).

Finally, mortality profits are linked to mortality risks explained in Section 2.1. If mer
pensionerdieear | i er than was expected by twle | ife
arise(Cameron, 2014b).

2.2.1.5 The Complete Picture Pension

The Complete Picture Pension (TCPP) annuity offered by Sanlam is the first of it3kend.
TCPP annuityoperates in a similar way as the wjnofit annuity but with one main
difference. Withprofit annuities have beeuwriticised for not being transparent in the
calculation of their annuity increases. Ittiés shortcoming that the TCPP annuity seeks to
address.The annuity garanteeannuitants an increase in their yearly annuity according to the

transparent Formula 2.2.

This formula calcul ates the geometric aver a
comprising of 50% of the JSE Top 40 Total Retindex and 50% of the ALBI. The increase
is subject to a minimum of 0% (TCPP, 2014).

0t i QD IOD _p mrcu pMr "0t 1 o @& &

0 (Y,
Q mMMYDOI ¢ TMYQOO6I €

0 'YOo® b



40

For a new annuitant the TCPP annuity assume
(i1 to ia) are equal to 11% each. The fifth year
inceptin o f the policy the preceding yearsodo ret
returns replace the assumed 11%. PRais equal to 3.5% andfaed fee of 2.5% is levied
on the annual increases. This consists of administration, trading cost suakess and

guarantees.

The annuity thugprovides all the benefits of the wifirofit annuity and eliminates most of the
disadvantages. The income is guaranteed and the increase is subject to market returns. The
annuitant, however, can see how the increaskeiermined and has the assurahegfuture

annuitespayablewill never decrease inominal terms

2.2.2 Added Annuity Features

Conventional annuities can be bought with va
needs. There are three generaliays available to retirees: guaranteed term, jlie; and

capital back (Retirement income plans, 2012). All three available options are structured to
overcome the main drawback of conventional annuities, i.e. therefiomdable initial

premium payablectthe insurer. This implies that anyone who is finahcidépendent on the

income the annuity provides, other than mh&in annuitant, will have no income at the death

of the annuitant as all payments end with the death of the annuitant. It is imporiate that

any feature added to a conventional annuity will decrease the ameudivableby the

annuitant. This is because the insumesumes more risk in structuring an annuity with any

one of these options add@Rletirement income plans, 2012).

2.2.2.1 Guaranteed Term

A guaranteed term allows for the continuous payment of the annuity to a stipulated
beneficiary after the death of the annuitant. The same Rand amount will be paid as was
payable during the life of the annuitant. The annuity will cease payafntthe specified

term has lapsed. For example, iif annuity with aguaranteederm oftenyeas is purchased

and the main annuitant dies five years into the contract, the annuity will continue its payments
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to the beneficiary for another five years. 8labthe annuitant die after the tgaar period no

payment will be made to the beneficiary (Retirement income plans, 2012).

2.2.2.2 Joint-life/Survivorship

Jointlife annuities are structured specifically for spousal couples. The srpay a certain
percentag®f the original annuity to the lastur vi vi ng party for the r

life (Retirement income plans, 2012).

2.2.2.3 Capital Back

Capitatback annuities return the initial capital investment to nominated beneficiatesher

deceaseda n n u b estate Pait of the monthly annuity payment is used to pay a life
assurance premiuint hi s guar antees that the capital c
This can be an expensive option in that the life assurance premium is deductettiefrom

periodc annuity (Retirement income plans, 2012).

2.2.3 Living Annuities

Living annuities, being the second type of annuity sold to the South African public, differ

substantially from conventional annuities.

When this annuity is purchased, the premium paid to thednsiinvested in specific asset
classes according to the annuitantés prefere
fund, rather than an actuatiadetermined annuity, is then made by the living annuitant. An

annual permissible drawdown rangevibeen 2.5% and 17.5% of the underlying fund value at

the start of the year is currently allowed.
the associated management fees and the fund then grows or declines in value according to the
performance ofheunderlying assets (Goemans & Ncube, 2008:3). It is important to note that

these annuity payments are not guaranteed as they are subject to market performance

(Retirement income plans, 2012).
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Perhaps the moslistinctive feature is that the underlyifgnd value may be bequeathed to
nominated beneficiaries at the death of émmuitant The popularity of these products in
South Africa has escalated to such an extent that various researchers have attempted to
establish a reason for the popularity. Itheught that living annuitants do not have adequate
financial literacy to understand the product structure and the incentive scheme to selling these
productsis biased toward high commissions. Therefore, it is believed that many pensioners
purchase theser@ducts without understanding the fektent of theirexposure and are thus
exposed to a high level of longevity risk, i.e. outliving their retirement capitatignal
Treasury, 2012a1).

According to Botha, Du Preez, Geach, Goodall and Rossini (2004:Bé&ective 135 and

135A to the Longlerm Insurance Act No. 52 of 1998 prowsdennuitantswith the ability to
transfer their living annuity policy from their current leteym insurer or retirement fund to

any other longerm insurer. These directivelsa provide the opportunity to convert a living
annuity to a conventional annuity at any stage. Once this option has been executed, it is not

reversible.

2.3 Annuities: An International Comparison

South Africa has a very unique, but well developed finaneialices sector (ASISA, 2013:1).

|t i's argued that South Africaés financi al
providers, could benefit from investigating and analysihg annuity markets obther
developing as well as developed countriésr. instance, the United Kingdom has the oldest
annuity market and could potentially provide valuable information with regards to future
annuity developments in South Africa (Blake & Turner, 2013:1). This is especially true since
National Treasury is coemplating the introductiof a default annuity produciN@tional
Treasury, 20128%7). It is thus believed thaall options, even those outside South Africa,
should be considered for such a purpose. This section provides a brief overvibes of
retirementincome systemsf four othercountriesas well as theannuities offeredn those

countries
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2.3.1 Australia

The retirement income system of Australia consists of three compoadmtsader means
tested old age grant, a superannuation guarantee, and voluniate savings (OECD,
2013:211; Social security, 2014). The overall structure is very liberal in that it provides great
freedom to retirees with regards to the utilisation of their accumulated retirement capital
(Rocha, Vittas & Rudolph, 2010:13).

The supeannuationfeatures aresimilar to the DC pension funds offered in South Africa. At
retirement, a retiree has three options. Kirghe underlying capital is commutable as a lump
sum. Secong, the superfund may be accessed by means of a regular incawdodn. And

thirdly, an annuity may be purchased with the underlying capital (Income from super, 2014).

According to Cannon and Tonks (2010:99 the Australian annuity market is poorly
developed. Despite this, the annuities offered in Australia are s&dcia a very similar
fashion to that of South African annuities. Currently there are two main types of annuities
offered in Australia, namely allocated (account based and market linked) and life (fixed term
and lifetime) annuities. Figuref2presents araphical illustrationof the annuities offered in

Australia as well as the additional features that may be added to these annuities.
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Guaranteed

Term Account Based

Reversionary

Escalating Market Linked

Figure 2.4: Australian Annuity Options

SourceConstructedrom (Brunner& Thorburn, 2008:17)

Account based allocated annuities are closely related to South African living annuities.
Annuitants are allowed to choose their investment strategy and only minimum drawdown
rates are enforced. T h e s eageramdtramge franr 466 tobld%.e d 0
Furthermore, annuitants have full access to the underlying capital at any given time @Rocha,

al., 2010:20; Retirement Income Streams, 2012).

A variation of the account based allocated annuity is the market linked atlomaneiity.
Underwriters of these annuities are required, by law, to provide an income stream for a fixed
term. The duration of the fixed term is chosen by the annuitant and is subject to a minimum

and maximum limitas well atot he annui t aancy d@s st the purckaseedate of thet
annui ty. The minimum term must be equal t o
maxi mum term must equal the difference bet we
purchase. The payment from these annuiteeshen calculated by dividing the account

balance (or initial premium) by a factor applicable to the remaining term. This calculation
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yields an amount which may be adjusted1 0 % ei t her way according
preferences. This process is repdaannually in determining the benefit paid by the annuity
(Brunner & Thorburn, 2008:17; Retirement Income Streams, 2012).

These annuities also differ from allocated account based annuities in the sense that they are
substantially less flexible when it m®s to accessing the underlying capital. In general they
are structured as naommutable products. The underlying capital is, however, payable to
beneficiaries at the death of the annuitant as is allowed under allocated account based

annuities (Brunner &horburn, 2008:17; Retirement Income Streams, 2012).

Australianconventionalguaranteedannuities have various forms and optians are similar

to thoseoffered by South African guaranteed annuities. Although the terminology differs, the
general conceptand product structuresge the same. Lifetime annuitiesvhich consist of
level and escalaig (both percentage and inflatidimked annuitie3, pay a guaranteed income

to the annuitant regardless of their aged the followinggarnishing optionsare avdable

from which to choose so a@® provide for thediverse needsof annuitants(Brunner &
Thorburn, 2008:8; Retirement Income Streams, 2012)

1 Reversionary: at the death of the annuitant a specific proportion of the original annuity
is paid to the survimg spouse.

1 Guarantee terms: this option pays a guaranteed income for a specified term even after
the death of the main annuitant. The most common guaranteed term elected by
annuitants is ten years. Should the reversionary option also have been elected, a
guarantee period longer than that of the benefidimayr s pouseds | i fe ex

be selected, but it may not be greater than 20 years.

2.3.2 United Kingdom (U.K.)

As a protective measure against old age povertyUtlke provides a basic pension to all
pensioners which is subsidised by government. Currently there are two tiers to this public
schemei the flatrate basic pension and an earningiated additional pension (OECD,
2013:357).

The earningselated additional pension, or State Second Pensitisdanown, is paid on top
of the basic pension to individuals whaoffer from illness or disabilitpr who have specific
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caring dutiesuch as caring for sick or disabled peoflke total amount receivable depends
on an indi vi du a huligerofeyaarsnhe nndiwduah hasl corttributed to the
National InsurancerogrammegU.K. Pensions, 2014a). Citizens in tbeK. contribute to the
National Insurance programme which builds up their entittement to certain state benefits,
including the State @ahState Second Pensidd.K. Pensions, 2014b).

This twaotier system is set to be replaced with a single tier system by April 2016. This change
in the retirement income system has been brought about mainly due to the complexity of the
current system. It ishought that pensioners will have less of a financial decision making

burdenwith the introduction of a simpler singteer system J.K. Pensions, 2014c).

Apart from this public scheme employees al
structured eitheas DB or DC schemes. At retirement, DC pension fund members have four
options of accessing their pension capital. First, the full pension amount may be withdrawn,
but this option is heavily penalised by means of a 55% tax rate being levied upon withdrawa
Retirees are, however, allowed to take 25% of the pension capital as a tax free amount at
retirement. Second, the retiree may purchase an annuity. Third, retirees have the option to
draw down their capital systematicallyoften referred to as an incendrawdown account
(Munnell, 2014). Pensioners may draw any amount of their pension capital they wish, but are
subject to a drawdown cap should they not have a guaraateelpension income from

any other source equal to at least £12 000. The cap & émul50% of an annuity as
determined by the Government Actuar®epartment (Thurley, 2014:29). Finally, the fourth
option available to retirees is called phasstttement.

This fourth option is similar to the income drawdown stratddgwever,the benét paid

from this strategy is in the form of an annuity as opposed to a direct drawdanvrthfe
pension account. Scheduled withdrawals are made over several years and with each
withdrawal an annuity is bought. This is achieved by splitting the pensiahifito many
separate segments. These different segments allow individuals to utilise part of their pension
to provide them with an income for the year while investing the remaining segments
investment funds of their choice. The majority of income thills come from takree cash

in the early years, but with time the annuities purchased eaclageenulate to represent a
greater part othe total income receiveqCannon & Tonks, 2010:26; The Annuity Bureau,
2014:3).
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It should be noted th&l.K. citizens are only allowed to access their retirement savings at the
age of55 (Thurley, 2014:29).

As with South Africa, théJ.K. retirement system is also undergoing significant reforms.
From April 2015 the caps on drawdown accoumse been abolished. Furtherore, future
retireesarealso able to take any amount of their pension savings at retirement without being
subject to the 55% tax rate, but will rather only be taxed at their marginal income tax rate
(Munnell, 2014).

The U.K. is at the forefront of annuitproduct variation in comparison with global peers
(Rusconi, 2008:6). The annuities offered are similar to the options available in South Africa,
but other unique products also exist. Figure 2.5 presents the different annuities and various

additional featres available from which to choose.
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Figure 2.5: U.K. Annuity Options

SourceConstructedrom Cannon and Tonks (2010:20)
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Level, impaired (enhanced) life aedcalatng annuities are all structured similar fashiornto

their South African peers. An immediate needs annuity is provided to elderly individuals who

are in need of being admitted to a nursing home. As with impaired annuities, immediate needs
annuities offer enhanc watlferegpeceascy. @he bendfitas paich e an
grossof tax to the nursing home, and provides greater tax benefits than an imphared

annuity (Cannon & Tonks, 2010:26).

The annuity features offered in théK. are also similar tahoseoffered in South Africa
Value-protected annuities will return a certain percentage of the initial capital investment at
the death of the annuitant. Lastrvivor annuities pay a benefit to both the main annuitant and
a specified partner until both parties have passed awayreMaesionary option, as with
Australian annuities, will continue to payspecific percentage of the original annuity to the

surviving spouse aftehedeath of the main annuitant (Cannon & Tonks, 2010:24).

Investmeninked annuities, similar to South Adan living annuities, allow for the
underlying investments tmclude equity exposure. These annuities are structured either as
with-profit or unitlinked. The withprofit annuity operates in similar fashion to the South

African product. The product thudfers a guarantee ta certain extent and payut bonuses
which are subject to the per-prdirinnvestmenefund.f t he
Unit-linked annuities, on the other hand, pay benefits which are related solely to the value of

the unddying investment portfolidCannon & Tonks, 2010:25).

Finally, variableannuities are unitinked investment annuities and offer additional features.
These features include options such as the annuity providing a guaranteed income for a
temporary periodat the end of which a level annuity can be purchased with the remaining
funds. Other options also exist such as purchasing a variable annuity withsarasbr

option attached. This would allow the annuitant to revert to a single annuity after the §psus
death (Cannon & Tonks, 2010:25).

2.3.3 United States of America (US.)

As per the classification of retirement income systems in Figure 2.U.8aystem consists
of a mandatory first tier, and voluntary second and third.fiére first tier is similato that of

theU.K. in that it provides pensioners with a public pension benefit, known as social security.
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A meanstested supplementary benefit also exists for-ilmgome elderly, disabled, or blind
pensioners (OECD, 2013:362; Forman & Mackenzie, 2013:10)

The OldAge and Survivors Insurance, the formal term for social security, provides monthly
cash benefits to read individuals and their dependa. Eligibility for these public retirement
benefits is subject to the number of years an individual hasagon employment covered by

the social security programme. Retirees older than 62 that have worked in covered
employment for a minimum of ten years are entitled to receive the retirement benefits. The
level of benefits receivable is structured in suchay as to benefit individuals with lower

lifetime earnings (Forman & Mackenzie, 2013:5).

The second tier, being voluntany nature, does not require employers to offer pensions.
Employers that do, typically offer a DC scheme that encompasses a varidie et plan
options from which the employer may choose in structuring the pension fund. Included in
these plan options are: money purchase pension, target benefitspaoiitg, employee stock
ownership, and stock bonus plans. Each of tligg®nscomprises of different regulations,
contribution limits, tax advantages, and vesting rules which leads to substantial complexity in

the operation of these schemes (Forman & Mackenzie, 2013:28)

Of these plans the profgharing and stock bonus plans are neoshmon. In accordance with

the Internal Revenue Code section 401(k) a feature is included in these two plans which
allows employees to defer receiving a portion of thgie-tax salary which is contributed on

their behalf to a retirement account. Frtnist he gener al i-gpleang@rar @dd.1
particular planrequiresemployeesto makea substantial number of choices such as the
amount and timing of contributions, which underlying investments to invest in, and the timing

and nature of distributian(Forman & Mackenzie, 2013:2,15).

One of the forms of distribution is through annuities. Th&. annuity market is poorly
developed in comparison with other countries, largely due to the coverage of the social
security programme, but also because ofctiraplexity and voluntary nature &f.S. pension

plans (Forman & Mackenzie, 2013:14,49).

Two types of annuitieramely deferred and immediate annuitea® offered in th&).S.and
each has its own respective options. Figure 2.6 depicts the annuity ayffeyed in thel.S.
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Immediate annuitiesvhichare the more simplistic of the two prodycise purchased with a

single lump sum payment and start paying benefits withimyear of purchase. Two sub

annuity options exist under the immediate annuity: a variable income and fixed income

annuity (Morgan Stanley, 2013:2,3).

A variable income annuity provides a certain extentquiity exposure through mutual funds

and is marketed to retirees who are willing to assume a certain degree of risk. The benefits
paid by this annuity will, as the name suggests, fluctuate with the performance of the

underlying assets (Morgan Stanley, 2@)3:Various types of guarantees, called living

benefits, can be purchased which will prevent either the benefit receivatbie wrderlying

capital from falling below a certain amount. These are elaborated on shortly. Variable income

annuities also proviela death benefit which ensures that a nominated beneficiary will receive,

upon

or some guaranteed minimum such as all purchase payments adjusted for prior wighdrawal

t he

deat h

of the main annui
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(SEC, 2014). Fixed income annuities, in contrast to variable income annuities, provide a
stable income for life (Morgan Stanley, 2013:5; Pacheco, 2014a).

Deferred annuities consist of two phases: an accumulation and distribution phase. During the
accumuht i on phase an individual s contributi on:
phase. Access to the underlying capital before the age of 59 % is subject to a 10% tax penalty
(Morgan Stanley, 2013:2). These annuitta® thus be seen as similarth@ South African

setup interms of whichan individual accumulates retirement capital in a DC fund and

purchases an annuity at a later stage.

A deferred fixed annuity delivers a fixed rate of return during the accumulation phase for a
certain period ofine whereafter the rate may change depending on market interest rates. A
minimum rate is, however, guaranteed below which the rate of return will never fall (Morgan
Stanley, 2013:3). The distribution phase of the annuity comes in three forms (Pacheco,
2014%): a lump sum withdrawal, systematic withdrawal, and annuitisation. With the
annuitisation option the annuity provider guarantees lifelong benefit paynentbe

annuitant

Deferred indexed annuities provide a guaranteed niimraccumulation value andatk a
specific index such as the S&P 500 during the accumulation phase. The distribution options
are the same as with deferred fixed annuities (Morgan Stanley, 2013:3; Pacheco, 2014b).

The accumulation phaseof deferred variable annuitieprovides annuitams with the
opportunity to invest in stocks and bonds. Again, the distribution options are the same as with
deferred fixed annuities. The portfolio value at the end of the accumulation phase, as well as
the benefits receivable during the distribution phiiee annuitisation option is selectede
subsequently determined by tiperformanceof the underlying asset@Pacheco, 2014b;
Lapierre, 2003:4). As with immediate variable income annuities, deferred variable annuities
offer living and death benefit gunantees (Morgan Stanley, 2013:3). Living benefits include
four different types (Haefeli, 2013:12): Guaranteed Minimum Accumulation Benefit
(GMAB), Guaranteed Minimum Income Benefit (GMIB), Guaranteed Minimum Withdrawal
Benefit (GMWB), and Guaranteed Minum Death Benefit (GMDB).

The GMAB offers the annuitant a guarantéeh® underlying capital. Irrespective of market
returns, if the underlying annuity capital is below the guaranteed amount at a specific time,

the insurer will provide the shortfall. A GBlguarantees a minimum lifetime income stream
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regardless of market movements. This option implies that the deferred variable annuity
account must be annuitised. The third option, the GMWB, enables the annuitant to withdraw,
for a specified number of yeass specified percentage of a notional amount used to determine
the amount of payments to the annuitant from guarantees. A variation of this is the
Guaranteed Lifetime Withdwal Benefit (GLWB) which allowswithdrawals for the
remai nder of ifet Thefina optoun,ithe &MDBHguarantees a minimum lump

sum payout at the annuitantdés death (Haefel.:

A final feature of thel.S. annuity markeis the garnishing options which are purchasable.
These options include period certain, life onlfe with period certain, and joint and
survivorshipannuities The annuity options are structured in similar fashion to South African
annuity options. A period certain option provides a guaranteed annuity for a specified time.
Life only options pay a guanteed income for life. Life with period certain options provide a
guaranteed benefit for a specified time, and if the annuitant passes away in that time the
benefit will be payable to nominated beneficiaries. Finally, a joint and survivorship option

provides a guaranteed incomectmuplesas long as either is alive (Morgan Stanley, 2013:4).

2.3.4 Nigeria

Nigeriabs retirement income system is includ
of theretirement marketsf other developing countriesith speific reference to the annuity
products offered in these countries. Al s o, I
economy, based on Gross Domestioduct early in 2014 and for this reason it is deemed a
noteworthy country (Magnowski, 2014).

The Nigerian retirement income system underwent significant reform in 2004 when
government made a decision in favour of DC schemes. It was decided that both the private
and public sectors of the economy would provide DC pension funds only (Ibiwoye,
2008:176)

According to Section 1(2) of the Pension Reform Act No. 2 of 2004 all federal civil servants,
military, police, and private sector employees in corporations with five or more employees are
obligated to contribute to a retirement savings account (RepobNigeria, 2004; Casey &
Dostal, 2008:248).
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Section 3(1) of the Act states that individuals are not allowed access to their retirement
savings before the age of Sthree options exist which alloan individual access to the fund
after age 50 or upon ti;ement. These three options are as per Section 4(1) of the Act
(Republic of Nigeria, 2004):

1) Programmed monthly or quarterly withdrawals which are calculated on the basis of an
i ndividual 6s | i fe expectancy.

2) Purchaseof a life annuity from a life insuranceompany licensed by the National
Insurance Commission with monthly or quarterly payments

3) Withdrawal of a lump sum. This option is only available provided that the amuetnt
of the withdrawal is sufficient to acquire an annuity, or fund programmed
withdawal s, that will produce an amount not

remuneration as at the date of retirement.

Based on the information that could be obtained from Mansard Insurance, a Nigerian
insurance company, only a conventional life annistoffered in this country. Three annuity

features do, however, exist which maker more personalised annuity products. The first
option is a guaranteed terai five or ten years. This option does not operate in the same
manner ashe guarantee term ojpins of other countriegexplained in previous sections. The

option will, upon the death of the annuitant, pay the present value of all future benefits
receivable given the specified term to the
S p o us e §rowdasralifeldng income to the spouse of a deceased annuitant. Generally,
75% of the amount originally paid to the main annuitant will be received by the surviving
spouse. Finally, a life annuity can alkavea wholelife option which pays 30%, 50%r

70% of the original purchase amount to the
(Mansard, 2014).

2.4 Retirement Industry Reform

The reform of the South African retirement industry has long been underway (Gluckman,

2010:137).These reformsshaild not be seen as a onoH occurrence, but rather as a
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perpetualprocess.Governmenthas deemed it necessary to reform the industryas to
increase the financial security of all citizehafional Treasury, 201239:3

National Treasuryhassince 2012 pesentedive papers, each with a differetiteme that

relate toretirement reformThese themes ranged from taxes, fees, annuity comparisons, and
retirement capital preservatiohhe papers and proposed reforms containede papers have
been publiclydebated by stakeholders acértain policies have already been implemented.
Othershavefollowed over the course of 2014 and 204:5d more will follow over the long

term(National Treasury, 20149).

In order for thisstudyto contain timely and accurateformation, these papers and proposed
reforms are discussed in this sectitihshould be noted that the sections below are not
summaries of the papgrnor are the proposed regulatoeformspresented herguaranteed

to be implementedRather, selectivmformation is presenteflom these papetbat petain to
thetopics overed inSection2.1 and 2. It was deemed appropriate to include this section in
the studyas the future of the South African retirement industry is uncertas isevident
from the variousreform debatesand papersThe response of thAssociation of Savings and
Investments South Africa (ASISAD these papersvas used as a proxy for stakeholders
comments and suggestions, aisdbriefly discussed after each papéyccording to tle
Associationthey fienable tie savings and investment industiy speak with one voice and
represent the unified goal of ensuring thas thdustryremains relevant and sustainable into
the future in the interest not only of ASISA and its members, bottaks country and its
citizen® (ASISA, 2014)

Section2.4.6 contains all reforra which have already bedimalised since the start 02014
and whichlook set to be implemented in the near futlifeis sectiorthus to a certain extent
also compares Treag y 6 s  pwith phats head actually been implementddhe five

papers are prested in chronological order.

It is believed thaNational Treasurvill at least implemensome of their proposed refosnof
the industry after carefuldonsultationwith industry stakeholderd=inally, it is again stressed

that this chapter contains information as at the time of writing.
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2.4.1 Enabling a Better Income in Retirement

The first paper presented byatibnal TreasuryEnabling a Better Income in Retirement
presented anverview of the South African annyimarket and examined the two main types
of annuities offered in South Africa at retiremenamely living and conventional annuities
(National Treasury, 201239:3The paper concluded withree main regulatory suggesison
improving theindustry based on Treasuryo6s findings.

Living and conventional annuities were analysed separately so as to determine what level of
reform if any, is necessary for each of these produdis. shortcomings of these produats
weredetermined by Treasurgire presented herehereafter the three regulatory suggestions

are discussed.

The mainlimitations of living annuitieswere found to be the fees levied the annuitants as
well as the substantial risk these products expose the amsuiten termsof outliving their
retirement capitali.e. their longevity riskNational Treasury, 2012a:p5

Conventional annuitieson the contrary offer protectionagainstlongevity risk, but it is
believed that individuals nearing retirement do carisider the possibilitpf themliving for
30 yeargpostretirement(National Treasury, 2012a:R0These products might not, however,
expose annuitants the preferable level of equiipvestments. Alsoretireesmight wish to
leave a financial inheritae for those that arfinancially dependent on theima feature not

providedfor by a standard conventional annuiNational Treasury, 2012a:B0

To bridge these shortcomings, three proposed refovere presentedNational Treasury,
2012a:36:

1) Reformingliving annuities:Increasing copetition amongst living annuitgroviders
with the intention of reducing fees as well as the level of financial advice required by
retirees.

2) Increased automatioi©reating a default retirement proddctwhich certainretirees
based on their retirement balancass required teenrd. This should consequently
increase the automation of the retirement process and ease the transition frtam pre
postretirement for retirees which in turn lessens the financial advice required

3) Increased longevity protectiolecreasing the longevity risk retirees face whilst still

providing the opportunity to have a significant equity exposure.
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Firstly, it was argued thatompetitionamongst living annuity productsan be increased
relatively easily. Annuities maycurrentlyonly besold by life insurance companies. fhese
products do not offeany form of guarantee, the products may for that matter be sold by any

other financial promer, not just life companig®ational Treasury, 2012a:36)

The paper also proposed a new type of legal vehicle from which retirement income can be
paid. This vehicle, called a Retirement Income Trust (R$hpuldbe regulated in similar
fashion to that of living annuitiet. was proposed th&ITs only differ n thefollowing ways
(National Treasury, 2012a:37)

1 No investment choicshouldbe permitted.

1 Age-dependent drawdowrshouldbe implemented.

1 Asset allocationsshould be subject to more conservative legislation than that of
Regulation28 of thePension Fud Act No. 24 of 1956

1 Only limited commission will be allowed.

The second proposed regulatory reform, increasumgmation, has the intended effect of
achieving hidper longevity protection across the retirement indudby.creating a default
annuity prodict which retirees can buy with their retirement capital, Treasury believes the
current uncertainty that exists in the transition phase betpreeandpostretirementshould
diminish (National Treasury, 2012a:37).

Finally, the third proposed regulatorgform included the specific design of the default
product mentioned in the second reforfilnree products were proposed to be sufficient in

providing increased longevity protection

Firstly, a conventionalannuitywith certain builtin optionssuch as spoes6é s prwasect i o1
proposed.The fcondproposition wasa variation of the RITwhich would start off as a

phased withdrawal produ@nd gradually move the underlying assets into a conventional
annuity This would provide longevity protection inthe laterage of a retir eed:
variable annuitieswere proposed. These annuities are similar to -mittit annuities

described inSection2.21.4 A standard wth-profit annuiy does not, however,pay any
capital t o t h eentsaah thadeath afnthe éasnuitane pnel dodnge inthis

products current regulation would subsequently be required to ensure optimal alignment with

the objective asequiredby National Treasury (National Treasury, 20133x41).
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In response to this papeASISA put forth their agreements and disagreemeiitse
Association did not see it fit that reform should be heavily weighted toward prescribing
product designASISA, 2012 3). Instead ASISA proposed three steps that should, according

to them provide a more sustaible income in retirement.

These steps included preserving retirement capital, developsig@e default retirement
product, and having the option to aptt of the producshould retirees wish to do so (ASISA,
20122:4).

2.4.2 Preservation, Portability and Governance for Retirement Funds

Retirement capital preservation can be defined as the act of not spestti@gentcapital
when an individualswitches employes. Treasury states that retirement savings for the
average worker is the single largest sourcepadtretirementincome (ational Treasury,
2012b:3. It may thus bearguedthat retirement capital preservation rates shoulcelaively
high. However, South Africa has a very low preservation rate Beésury subsequently
proposedchanges inlegislaton in the second paperntitied Preservation, Portability and
Governance for Retirement Fundbat are aimed towards increasing preservation of

retirement assets

The paper istructured in three sections: metirementpreservation, provident and pension

fund alignment, and pension fund governance.

The first sectionproposed certain legislation which would ultimately increase dapita
preservaton. The legislative proposals included that all pension funds should be required to
offer preservation of retireemt capital as the default option when a fund member changes
employers (National Treasury, 2012b:L7t was also proposed that these regulations should
only apply to fund members who join the fund after ihglementationdate of the
legislation. Existingnembers, i.e. those having belonged to a fund before the legislation was
implemerted, will be subject to the new regulatiamly in respect ofgrowth of their
retirement assets as well as any fund contributions after the nmagktion of new

legislation They will thus have vested rightilational Treasury, 2012b:1L7

As described inSection 2.1 South African retirement funds differ in many respects.
Harmonisatiorof the legislation of these fundgith the eventual objective of reducing fund
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costs and copiexity was thus presented in the second section. Current provident fund
legislation allows a retiree to take the full benefit in cash. Many members spenduthése f
without realising the longerm implicationof their actionsand are subsequently exposin
themselvego significantlongevity risk(National Treasury, 2012b:21It was thus proposed

to align provident funds with pension aretirementannuity funds in théorm of mandatory
annuitisation, i.e. members will be required to purchase an arwitiityat least twethirds of

their retirementapital (National Treasury, 2012b:22

The final section proposed that all trustees whq amgongst other dutiesesponsible for
managing theretirementfund investment decisionshould undergo financial traimg to
ensure that they arsuitablefor the position. These trustees should also adhecertain
governance principleNational Treasury, 2012b:27

ASISA wassupportive of the proposals presented in this paper, including the vesting of fund
member rigks and increased fund governance. Thiegwever did caution against the
complexity and costs that may arise due to vested rights of existing fund memBES4,,
2012b)

2.4.3 Incentivising non-retirement savings

The third paper presented by Treasury focusgetifically on nofretirement savings as the
name of the paper suggest$ncentivising NorRetirement SavingNonretirement savings

can be defined as any discretionary savings other than that which was set out specifically for
retirement (National Tresury, 2012c:3). The focus of the paper atsduded the promotion

of savings amongst losMo-moderate income households (National Treasury, 2012c:17).
Treasurypresentedwo reasons for incentivising neetirement savingsThese are,iffstly,

the need toimprove the financial security oflow-to-moderate income househol@sd

secondlythe prevaleninegative savings ratef South Africa(National Treasury, 20120.6

One main proposition came from this paper. This proposition was etdaracedby
stakeholdes with minimal amendments tdhe proposaland was implementedin 2015
(National Treasury, 20:18). The proposed neretirement savings incentive, a tax free
savings vehicle, would allow the South African public to inwest certain fund and benefit
from tax free withdrawals and growth in the underlying fund (National Treasury, 2012c:17).

The approved product structure is explained in detail in Se2t#6.4 andthe product as
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was proposed by Treasury in this paper is explained below. This givesaaofithe extent to
whi ch Tr eas urefgrmd@opasalstare alereteafter discussions with stakeholders,

and before they are implemented.

The proposition was made that investors could choose between two underlying funds. A
normal interesbearingaccount such as bank depositand an equity account, allowing for
exposure to local listed equitiesere proposed Contributions would be capped R30 000
annually with a maximum of R500 000 over the life of an individlialvas proposed that

these Imits beadjusedwith inflation over timgNational Treasury, 2012c:18).

Finally, because there are individuals who are nearing the end ofitlesiand subsequently
could notaccesshe full benefit of this new produfitom an early ageagecontribuionswere
alsoproposedForinstanceindividuals 65 years and older may invest the full R500 000 over

a transition period of two years (National Treasury, 2012c:18).

ASISA was mainly in favour of all thproposalsn this paperHowever, the Associatiodid
raise a concern thathe proposals did not incentivise savings for fiarpayers, i.e.

individuals earning income below that of the minimum threshold (ASISA, 2013:24).

2.4.4 Improving Tax Incentives for Retirement Savings

The current retirement tacegimeexplained inSection2.1.1.4is deemed to be too complex
and could be subject to abu@¢ational Treasury, 2012d:4T.he faurth paper presented by
National Treasurylmproving Tax Incentives for Retirement Savjrifpsis proposed certain
legislationwhich @tempedto simplify the current structur@he paper delves inignificant

technical detail and only the main conclusions are presented here.

Much of the proposed legislatiomas basedn the 2012 National Budget Propoditstly, it

was proposed to haonisethetax treatmenof all retirement fundsind to treat all employer
contributions to retirement funds as fringe benefits. This immptleat all employer
contributions made on behalf of the employee taxable in the hands of the employee
Furthernore, it was proposed thandividuals should be allowed tax deductions for
contributing to a retirement fund according to their age. Those 45 years and younger should

be allowed a maximum of 22.5% and those older than 45 years will be subject to a cap of
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27.5% These percentages are applicable to the higher of employment or taxable income
(National Treasury, 2012d:13).

Monetary caps on the above deductions were also proposed and were set at R250 000 for
those 45 years and younger, whilst older individshtauld besubject to a cap of R300 000.
A minimum threshold of R20 000 was proposed which is deemed to allovintmme

earners to contribute in excess of the proposed percentages (National Treasury, 2012d:13).

A concern raised by Treasury was th& treament of DB scheme®ecause pension funds
which operate as DB schemes pool all contributions, a disconnect arises between the
contributions and benefits of fund members. It is thus not advisable to treat employer
contributions as fringe benefits as theiwdual that will get taxed on the contributions might

not be the individual who benefits from the contributions (National Treasury, 2012d:30). Two
proposedsolutions were @sented but a more robust solutiorthan these two was deemed
necessaryNationalTreasury, 2012d:32)

ASISA responded to these tgxopositions mainly by stating their digroval of the
monetary cap levels. In their comments they argued that such aiccaptdachieve any
significant purpose and credtadministrative complexity whitsalso creating problems for
fund members with variable income (ASISA, 2013:22).

2.4.5 Charges in South African Retirement Funds

The fifth and final paper presented by National Treasumytled Charges in South African
Retirement Fundbad the intended objegt of facilitating engagements with stakeholders in
reducing the charges oétirement fundghat are levied during the accumulation phase of
i ndi vi dual s éTheretiretkentrfumnd chaageseSeuth. Africa when compared to
other countrieshave lkeen found to besignificantly higher(National Treasury, 2013b:15)
The paper dichot, however present any specific proposals as aitsmh to the problem but

ratherofferedseveral possible draft options (National Treasury, 2013b:3).

According to the papr each type of retireméefund currently offered in South Africa has its
own drawbacks when analysed in terms of the costs and ch&ug#ts. and charges were
separately defined. Costs are impli@kpensesof the retirement fund. These include
administeing the fundandbenefits,and providing financial advice to members. Charges are



61

the actual fees explicitly levied on members which cover the expenses. These charges are
typically accounted for by deducting them from contributions or by selling fundsasset
(National Treasury, 2013b.4

Nine draft policy options with the intended objective of reducing retirement fund charges
were presented and wadyet kodd pblidyadiscissat the timaefn t s
writing (National Treasury, 2013b:57)

2.4.6 Reforms Approved for Implementation

Several of the proposectgulationsin the five aforementioned papers have already been
implemented or have been approved to be impeted in the near future. These new
regulatons are discussed in this section. Thigisacdhus enables the readercdomparethe
approved and implemented regulations with what was proposed by Treasury, thereby
providing a general idea of the likelihood of the other proposals by Treasury being

implemented.

It should be noted thahost of tle new regulations were expected to be implemented on the
15t of March 2015, but due to significant opposition from labour unions the legislative
changes were postponed to th& of March 2016 The possibility exists that it may be
postponed by another ye@u Preez2015).

2.4.6.1 Taxation

As of the F' of March 20% the tax free lump sum that is commutable in cash from a
retirement fund was raised from R315 000 to R50Q 600 marginal rates of 18%47%, and
36% on amounts in excess diis taxfree amountstill apply, dependingon the amount
commuted This higher amount wilespeciallybenefit lower incomehouseholdgNational
Treasury, 2014a:4%ational Treasury, 20b46; SARS, 201%

1 March 2016 has been set as thmplementationdate ofthe homogenisatioof taxes on
retirement fund contributiong.he current complex contribution system as was explained in
Section2.1.1.4is to be replaced with a new systersty, employer contributions will be
classified as fringe benefits which imply that these cbuations will betaxable in the hands
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of theindividual. All contributions to pension, providerand retiremerdénnuityfunds will be

tax deductiblesubject to a maximum a27.5% of the greater ofemunerationor taxable

income of the employeeAn annual &x deductible cap of R350 000 will, howevapply

(National Treasury, 2013a:1Remunerationn the above context e f er s t o an e mj
salaryincluding any benefits such as bonuses and leaveapdyexcludes any retirement fund

lump sum, lump sum wittrawal benefit or severance benefiaxable income islefined as

an i n d is votaldinc@rleréceivedfrom all sources, lesall allowable deductions and

exemptions (Retirement Fund Contribution, 2014).

If the annual contribution madse greater tha the cap the excess amount may tsled over
for use in years whenontributionsare belowthe R350 000 capndividuals will also be
allowed toadd the nominal value of any unclaimed additional amounts tottéhefree lump

sum at retiremer(Cameron, 204a).

The above information is applicable to DC schemes on s la&sis, and althouglhé new

system ignoresimplistic and efficient in its desighere is howeverstill some complexity in

DBfund schemesd tax deduct i biarhourt that anlémpdogee a D
may deduct is computed through the use of a specific formula. This formula divides the total
employer contribution i@ a DB and DC componenthe formula is introduced in paragraph

12 D of the Seventh Schedule to tinleome Tax At No. 58 of 1962(Retirement Fund
Contribution, 2014).

What follows is an examplef dow this new system will workAdapted from Retirement
Fund Contribution, 2014)

Suppose Johra relatively wealthy individuakeceives a total remuneration ofl ROO 000

per year. His salary per annum equals382000 and he contributes 886 his salaryto his

empl oyer 6s DC pension fund. Hi s employer o
separate retirement annuity futm which hecontributes 6% of his salarde al® has his

own private business from which he receiRd90000 per annum. SARS allows R2600as

deductible expenses in this regafdble 2.2 depictthe calculation of the total amount Joh

is allowedto deduct for tayurposedased on his retiremenirfd contributions
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Contributions

Type Calculation Amount
Empl oyer 0s R1300000 x 15% R195 000
Empl oyeeds R1300000 x 8% R104 000
Retirement annuity R1300000 x 6% R78 000
contribution
Total R377 000
Taxable income versus Remuneration
Remuneration
Remuneration \ R1700 000
Taxable income
Salary R1300000
Employer Contribution (ta>fable in R195 000
empl oyeeds ha
Other income R 100 000
Dedudible expenses (R250000)
Taxable income R 1 345 000

Source: Author (208)

John has made contributions equal to RGJU to retirement funds. This amount has to be

comparedwith the R350000 annual cap as well agth the 27.5% on the greater of his

remuneration or taxable incomeé. n

t he

above

scenari o,

Johnos

amount. This implies he would be allowed to deduct 27d&%is remuneration for tax

purposes, subject to the annual cap.

Thus John having contributedR377000, is albwed to deduct R46500 (R1700000 X
27.5%),butis subject to the R35000 annual caplohn will subsequently deduct R3600 at

the end b the yearin the calculation ohis taxable incomeandroll an excess amount of

R27000 over to the next tax year.

f

at t he

end

of Johnos

wor king

career he

amount from his onéhird lump sum beforealculatingtax on that lump sunShould the total

amount rolled over exceed that of the lump sum, the deduction mayabde against his

pension (Retirement Fund Contribution, 2014).
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2.4.6.2 Governance

Certainamendmentsvere made to thBension Fund Act No. 24 of 19%éich strengthened

the governance of ieement fundsby means of much stricter trustee regulations. Trustees
will now, for example be required to undergo financial training which should increase the
general standard of their financial decision making. Also, the fiduciary afutiystees has
been clarified to such an ertethat it is clear what is expected thiem (National Treasury,
2014h5).

Legislation has also been introduced which now makes theayment of retirement fund
contributions by employers a criminal offence. Furthermore, financial officers and directors
may be held personally liablBines of upa@ R10 million can bdevied and financial officers

and directors can face imprisonment of up to 10 y&arlam Intelligence2014)

In closed corporations and all other types of businedsesnembers who are regularly
involved in the financial affairsf the firm will be liableto see to it that all contributions are
made on a timely basiSé&nlam Intelligence2014.

2.4.6.3 Preservation, Fund Alignment, and Annuitisation

Government applies a significant tax penalty to individuals who withdraw their retirement
savingsin excess of certain thresholdefore the actual retirement. This legislation is part of
addressing the low preservation rate in South Afrithe main incentive behind these
thresholds is to encourage individuals to preserve their retirerapitalcand not to make any
withdrawals from theiretirementfunds preretirement. Consider the following exampé
individual whowithdraws R1.05 million before retirementill have topay tax of R225 000,

but if the same amounis withdrawnat retirenent, a totaltax amountof only R130500 is

payable (Cameron, 2014a)

However, government is set to implement various other methods to encourage retirement
capital preservation and improvihe prevalentlow preservation ratdn South Africa
(Cameron, 2019a

The F'of March 2016 has been set as the datewhich a broad retirement fund alignment
will take placeThe low preservation rate has also been linked to individeslsnging to

providentand provident preservatidnnds opting tocommuteall thar retirementcapitalin
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cash at retiremerdnd neglecting to purchasa annuitywhich would provide them with an
income for the rest otheir lives. Thus, as &m this date all providenand provident
preservationfunds will apply the two-thirds annuitisabn rule as iscurrently imposed on
pension andetirementannuity fund memberd-inally, thede minimushreshold, currently
R75000, will be increased to R1IB®0.Thi s i mpl i es that i f an
retirement capital is less than R1300, the mandatory annuitisation rule would not apply
(National Treasury, 20148 KPMG, 2014.

To accommodate current provident fund members the legislation will vest their rights.
Me mber s6 b alSafmMares201®and subseguerit growth on those fumdls not

be subject to the new lawThese members will effectiveBachopenan additionaprovident

fund at the date of implementation whichilviall under new legislationMembers who are 55
years and older at the date of implementation will not kectdtin any wayby the change in
regulation(Lester, 201318).

The following example is presentéat clarification (Lester, 2013b:5):

Suppose John is 50 years old on thi@flMarch2016 His accumulated retirement capital at
this stagewas R450000 aml is invested in a provident fund. He retims the % of March
2026at the age of 60 and thumderlying capital in th@rovidentfund grew to R60MO00. In
the ten years after the implementation of the new legislation John contributc2D& 80 a
new povident fund. This R8000 grewto an amounbf R120000 in additional retirement

savings oveandabove the R60000.

According to the newo00lwdlgotdesabfect tonthe mddatdryn 6 s
annuitisation, but the extra R1200 which was aguired after the Lof March 205 will be.
However, because this amount is below deeminimusamount of R15@00 it will also be

free of any mandatory annuitisation.

For all intents and purposebreasury foresees the transition to this new system being
completed by 055 (National Treasury, 2014).

2.4.6.4 Incentivising Non-retirement savings

R €

A tax-free savingsproductas pr oposed i n Na tincentivisihg Norr e as ur

Retirement Savingsas beerimplementedon 1 March 2015The ultimate objective ahis
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savings vehicle is to improvihe savings rate amongSbuth African citizens indirectly
enhancing and nurturing a retirement savings cu(tdational Treasury, 2014c:3).

In essences the producs structured as a bank account, allowing for depoasitsl
withdrawals. here are€our components to this produathich differentiate it from a normal
savings accountan annual contribution limit, the treatment of withdrawals, underlying

investment accounts, and a lifetime contribution limit.

The annual comibution limit of R30000, increasing on a regular basis to provide protection
against inflationjs set in place so as to address the procrastination pratdevduals face

This problem arises when an individual repeatedly postpones decisions. tliss moich the
amount that matters, but rather the deadline of the annual contribution. It is believed that this
will encourage individuals to makenely annual contributions to the tax free fund, thereby

improving the savings rate of South African citiggNational Treasury, 20148}.

Withdrawals from the fund will be allowed but a lifetirmentributionlimit of R500000 will

apply. This implies that individuals may make withdrawals from their funds, but these
withdrawals may not be replacethe motivaton behind this particular legislation is to have
individuals prudently consider their rationale for making any withdrawals (National Treasury,
2014c:8).

Underlying investments consist of equity and interesaribg investmentdnvestmentsarein
the formof unit trusts, fixed deposits, bank savings accounts, retail savings bonds and certain
exchangdraded funds. However, direct share purchatesotform part of the permissible

investments (National Treasury, 2014c:4)

2.5 Conclusion

Chapter Two provided Bolistic view of the retirement industry of South Afri¢aelaborated

on how the industry functions with regards to the public and private pension schemes as well
as how tax is imposed on individuals when dealing with pensions. The chapter furthangave
overview of the current annuity options available to South African retirees and provided a
description of internationahnnuities too. A section on the current retirement reform was

presented as a conclusion to the chapter.
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It is believed that when anging and researching a certain aspect of the retirement industry,
such as annuities in thsgudy, one has to keep all the different areas of the industry in mind

so as to form constructive arguments and to deliver a comprehensive result or opinion.
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Chapter 3

Literature Review

This chapter identiés and compare the previous research studies which have been
conducted with regards to annugroductsproviding an income in retirement. The chapter is
structured in two separate sectiorfSouth African annuity research is discussed ,first
whereafter international studies followhis specificdistinction between South African and
international research is made as it waBcated in Chapter Twthat annuity products differ

significantlyacross various countries.

3.1 South African Annuity Research Studies

To the authoroés knowl edge t hebasediesearohstidiessn ni
conducted. It should be noted that five of the nine studies were in completion of either

Ma s t eegrées, ordconducted by qualified actuaries. The remaining four studies were
conducted in completion of an Honours or MBA degree and consequentlyoaras

comprehensive as the other five studies.

These nine papers are presented in this section with maynof their key differences being
provided at the end. The papers are presented in chronological order.

3.1.1 Baldeaux (2005)

Baldeaux (2005:i) assessed the appropriateness of living annuities as a source of retirement
income relative to inflatioinked annities by constructinga ruin probability model. Two

main objectives were established that quantified the level of appropriateness.

The first objective, measured in the first test, was to quantify the risk associated with a living
annuity, subject to the amome needs of the pensioner. The second objective, measured in the
second test, was to determine whether an infldtidked annuity would be more appropriate

in providing an income as opposed to a living annuity, given that the first test suggested an
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aceptable level of risk. The second test was further divided in twaestib. Firdy, only the
benefits paid by the living annuity were used in obtaining a result for tesBegondy, the
benefitspaid as well as the underlying fund value atthetimeédie annui tant ds d

used in determining a result (Baldeaux, 2005:i).

These tests were conductesinga ruin benchmark so as to obtain a ruin probability. Two
variables were requiretb computet he ruin probability. These
income needs and a benchmark definition whuchld be used to compare the income of the

living annuity.

The income needs of the annuitardrerepresented by a reduction percentage and defined as
follows: an inflation-linked annuity purchased at age 65swassumed to provide an initial

annual payment dP. This amount was assuméalbe sufficient to cover all income needs.

The reduction percentage, labelledvas subject to certain bounds and when multiplied with

P would be the absolute minimum annualrpapt the living annuity would have to provide

to cover the annuitantédés income needs.- The b
linked annuity at an initial payment P(r), adjusted for annual inflation since theigbday

of the pensioner. Ruwas defined as the fund value falling below that of the benchmark, or if

the fund value became negative at any pdintr i ng t h e These tuin prababidites | i f e .

were measured at each anniversary of the living annuity (Baldeaux, 2005:i).

A fictitious male retiree, aged 65, waswased to retire with RQ00000. Either an inflation
linked or livingannuity could bgurchasedvith thisamount T h e a hfeexpedtaaayt 6 s
was subject to the PA(90) mortality table (Baldeaux, 2005:4).

Models for déermining asset returns and annuity benefits were constructed and applied to a
stochasticMonte Carlo modelReturns for éur assetlasseswere simulated local equity,

local property, local fixed interest, and offshore investments. Each assets classdedised

based on a specific proxy and certain correlation assumptions (Baldeaux, 2005:19).
Furthermore, inflation as measured by the Consumer Price Index &SRikell as exchange

rate riskwerealso modelled. The Monte Carlo simulation was r@9Q times andhe returns

for each ofthe four assatlassesvere simulatedior 45 yeargBaldeaux, 2005:24).

Six asset allocationsiere constructedn which the living annuitant could invest. sub
objective of the studwas to determine whether or not the liyiannuitant could benefit from

assetdiversification. A second sumbjective was to determine kch specific allocation
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would fare besin terms ofeach of the two main objectivgBaldeaux, 2005:25)As the
living annuity wasanalysedelative to the infition-linked annuity, the drawdown rates were

subject to the benefit generated by the inflatioked annuity.

The first objective, as measured by the first test, assumed théivittge annuitant only
withdrew P(r), adjusted for inflation as from his'8&irthday. This drawdowmassubject to
the legal limits in 2005vhich were set at a minimum 06% anda maximumof 20%
(Baldeaux, 2005:32,35). For the second test to be conducted, however, two additional

concepts had to be introduced: atr@and exes percentage.

The extra percentage was defined as the percentage of the amount by which the underlying
living annuity fundexceededhe benchmark at any anniversary. This amount was to be paid
out as an extra payment over and above P(r), adjusted forlanfiation as from the 65
birthday of the pensiong¢Baldeaux, 2005:33).

The excess percentage was defined astheuntthe underlying living annuity funtiad to
exceed in order for the annuity to make an extra payment over and above P(r) in thadollow
year, as was determined by the extra percentagearmbantwas expressed as a proportion of
the cost of an inflatiofinked annuity with an initial payment P, adjusted for inflation since
the 6% birthday of the pensioner (Baldeaux, 2005:ii,32).

The first objective, as measured by the first test, assumed the annuitant annually withdrew
P(r), adjusted for inflation. The results for this test, for a low reduction percentage of 65%
(i.e. low income needs¥howed that the subsequent ruin probabilitthefliving annuity was

also low. The probability was minimised, given a certain asset allocation, at 0.069. The risk,
however, increased when the income needs, or reduction percentage, was increased. A 90%

reduction percentage increased the ruin probahdin.457 (Baldeaux, 2005:ii).

The second objective, which had two salijectives, was performed with a 65% reduction
percentage assumption. Should the bequeathing factor be ignored, texntimal value of

the living annuity the asset allocation amlawdown strategies would have needed to be too
aggressiveo have provided sufficient retirement income. As a result it was concluded that
an inflation-linked annuiy wasthe superior product. However, when the bequeathing factor
was introduced the limg annuityappeared to be tteiperiomproduct(Baldeaux, 2005:ii,67).

Diversifying between asset classes was found to outperform strategies that did not diversify.
The simple allocation strategy that allocated 25% to each asset class proved to beauperio
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the probability of ruin under this strategy could not be substantially improved on (Baldeaux,
2005:66).

3.1.2 Beinash (2007)

Beinash (207:1) is the only South Africabasedstudy which utilised primary research to
obtain a better undeending of thdiving annuty advisory process. The advisory process, i.e.
the financial advice living annuitants receive from their financial advisocfydes factors
such aghe assesment ofther risk appetite and the subsequeasset allocation decisiofhe
authoralso constructech mathematical model in analysing living annuities which was used to
determine an appropriate asset allocation and income drawdownThatenalysis was

conducted by means thancial ruinprobability.

Ruin was defined as the maximumanee that the living annuity could providaybject tahe

legal drawdown limits, falling below that of the minimum income that was required for living
expenses. The minimum income level was set at an initial 4% of the underlying fund value
and was assumei remain constant as investment returns were calculated on a real basis
(Beinash, 2007.0,12).

A female annuitant, aged 65, was assumed to retire with R1 000 000 waschised to
purchase living annuiy. The PA(90)mortalitytable was used indeterming t he annui t
life expectancyBeinash, 2007:11,14).

Measuring the first objective, i.e. reporting on the financial advisory process, was
accomplished by means of a survey which was distributed to qualified finadeigbrsin
the Johannesburg ar@@einash, 2007:5).

The second objective required a stochastic Monte Carlo modeldonséructedUltimately,

the results would determine a suitable asset allocation and stable income drawdown rate for
the living annuiant The inputs to the model were fmdlows: the returns foffive different

asset classesere simulated over a 50 year period with the model being run 10 000p@&nes
asset classinflation was modelledmplicitly in the simulation through real asset returns
(Beinash, 2007:12,13).

The aset classes modelled were local equity, kbagn indexlinked bonds, longerm

conventional bonds, sheterm conventional bonds, and eyear indexlinked bonds. Eight
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different portfolios were constructedachwith different weightings irthe respectivasset
clas®s(Beinash, 2007:13).

A sensitivity analysis waalsoconducted to measure the effect of a variation in the three main
assumption®ft he model : the annuitantds retirement
(which is also the minimum inoee required), and drawing down at an initial rate higher than

the minimum income required (Beinash, 2007192721). The probabilityf ruin, as well as an

average time of ruinwas calculated in analysintpe different drawdown rates and asset

allocations.

The author concluded that, based on the survey readitssorsgenerally did not recommend

drawing more than 5% to 8% of the underlying fund value per annumreldtonship

bet ween t he qguality of adviomedd ba metermiedh e adv
Furthermore, it was believed th&ving annuities might well be misssold due to the
advantage they hold of being able to bequea
death.It was argued thatetireesconsequentlydo not consider the benefitd alternative

annuity products, which might be more appropriate prajus they react solely othe
bequeathing rationale (Beinash, 2007:22)

The mathematical model sugges that a 65 yeaold retiree who invested in a living annuity
would only be abl¢o sustain a dredown rate of 3%. For a 75 yeald retiree the sustainable

rate wasdetermined to bel% per year, and in some instances 5% could be maintained
although this was subject to the asset allocation. Generally it was found that a portfolio with
50% allocated to lonterm indexlinked bonds, 25% to longerm conventional bonds, and
25% to shorterm conventional bonds performed best (Beinash, 2007:17). The results
suggested that a larger percentage should be allocated to equity investsnenasdown

rates increase(Beinash, 2007:18).

3.1.3 Goemans and Ncube (2008)

Goemans and Ncube (200&pmparedevel, 5% escalatingliving, and withprofit annuities
by means ofn expected present value and nuiababilityapproach. The mainbjectivewas
to egablish the annuity strategy which would have provided the greatest lifetime income to a

retiree.
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A fictitious male retiree, aged 60, was assumed to have retired onstioé B&cember 2007
with R500000 which could be invested in either one of the foumusty products.Life
expectancywas assumed to follow that of the South African Annuitant Standard Mortality
Tables (SAIML98 and SAIFL98). An allowance was made for mortality improvenisnts
means ofa reduction of one year for every twenty years proge¢t@oemans & Ncube,
2008:18).

The authors made use of sophisticated asset projection software in forecasting asset returns
for local equity and fixed interest investments. Monthly returns were projected for a period of

30 years through the generation @@ scenarios (Goemans & Ncube, 2008:16).

Level andescalatingannuity benefits were calculated through simulating annuity rates. With
regards to living annuity benefits, five asset allocations were formulated, ranging from 100%
invested in equities and?® in bonds, to 100% in bonds and 0% in equities. Savéal
drawdown rates weranalysed starting at 2.5% and increasing to 17.5% in increments of
2.5%. Three drawdown strategies wemodelled. Firstly, a constant drawdown rate
throughout the investmémeriodwas maintainedSeconty, the drawdown percentageas
adjustedto maintain the Rand amount of income, and thjrthe drawdown percentageas
adjustedto annually increase the Rand amolyt 5%. Benefits paid by the witprofit
annuity were the wst difficult to simulate due to theuncertainty surrounding the projections
of the underlying componentsThe initial guaranteed income, the underlying investment
strategy, bonus declaration aneturn smoothingwere all simulated (Goemans & Ncube,
2008:3,25).

The authors defined two ruin benchmarks against which the annuities were measutgd. First
ruin was defined aghe initial level of income not hawy been maintained. The second
benchmark was defined as the annuity benefits not increlsin§o (Coemans & Ncube,
2008:32).

The study revealed that, in terms of living annuities, it should be possible for an individual to
maintain a Rand amount of income drawdown for as long as tihed ohiawdown percentage

did not exceed.5%. Based on a 50% equityllocation, this drawdown strategy yielded a
47% ruin probability after 30 yea(&oemans & Ncube, 200818 However, having adjusted

the ruin probabilities for mortalitynprovementst was found that a 25% exposure to equities

was the optimal allocatioover a 30 year investment horiz€Boemans & Ncube, 2008:37).
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When the likelihood of maintaining a 5% increase in incomas consdered the authors
found that the witkprofit annuity provided the highest level of initial income, but the ruin
probability was above 50%. While the 5% increasing guaranteed annuity provided a similar
level of initial income it did so with no ruin probability. It was found that with an initial
drawdown rate of 2.5% or 5%he living annuity could be managed to provide an inongas
income stream at relatively low risk (Goemans & Ncube, 2008:40).

The authors also concluded that, based on further analysis of expected present values, with
profit ard escalatingannuities outperfored living annuity strategies, but it was not clear
which of the two (withprofit or escalatingannuities)was superior (Goemans & Ncube,
2008:44).

Upon analysing deferment of annuitisation the authors foundléfatment was beneficial to
annuitants. Howevegny defermentstrategy vasstill inferior to immediate annuitisadin, i.e.

the retiree should have purchased a guaranteed annuity at retirement (Goemans & Ncube,
2008:47).

3.1.4 Rudman (2009)

The objective ofRudman (2009:ii), with specific reference to living annuitiags to
establishan optimal asset llacation that would minimise investment, drawdown and
longevity risk. To date, thieas been the only South Africésased study to have included an
analysis obothpre and postretirement phases

Preretirement income modelling wasonductedas follows. Individuals with different
retirement ages (55, 60, 65, and 70) were assumed to have started contributing to a pension
fund at the age of 25. Monthly pretirement income was based on the Living Standard
Measurement, a measure that divides the Soutltakfrpopulation into 10 income groups,
based on their living standard®udman (2009:49), however, only consideracté¢ levels of

final income (the last monthly salary earngdor to retirement) of R1 500, R3 500, and

R11 000 These figures werdiscounted at the historic inflation rate to the age of 25. Three
annual contribution rates, as a percentage of annual salary, of 9.3%, 11.3%, and 13.3% were
tested. The preetirement capital was assumed to grow at either 8%, 10%, or 12% (Rudman,
2009:D).
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Postretirement income was modelled as follow$ie concept of &et Replacement Ratio
(NRR) afterretirementwvas used The NRR di vi d edirementganngsibp ner 0 ¢
the final salary receivedt retirement. Thus, the NRR is a measureménivong standards
postretirement relative topre et i r e ment . Three NRRO6s of 28 %,
The anual drawdowrof the living annuity was set to match the required NRR, subject to the
drawdown limits (Rudman, 2009:50).

The retiree was assiwed to retire on the 30of July 2004.Life expectancywas simulated

through a risk model that considered smoking status, monthly income, and level of education.

As the primary objective of the study focussed on optimal asset allocation strategies, the
modelling of asset returnsasa crucial element in this studyodelling was conductedy
stochastically simulating the returns for four South African unit trust sectors namely Equity,
Real Estate, Asset Allocation, and Fixed Interest. The returns weutagoh for 35 years.
These categories each have their own definition as per the tier classification of South African
unit trusts. In total, 15 different portfolios were constructed, each with different weightings in

these four categories (Rudman, 2009:8).,6

With each of the fifteen investment portfolios the time to financial ruin was determined. Ruin
was defined as thBmonthly income falling below the original income amount considering
the maximum withdrawal rate of 17.8Rudman, 2009:52).

The resultsndicated that, for a retiree who maintagtan average contribution rate of 11.3%
and managed an investment growth of 10%, a portfolio consisting sélEixed Interest unit
trustsperformed worst. A full exposure to Real Estate investments perforrsed\¢RR of
28%was deemed a sustainable replacement fatiall retiree ageanalysedAs from the age

of 65 onwards, all portfolioappearedo generate sufficient returns to sustain a NRR of 50%.
The earliest time to ruin wag9.8 years for this repicement rab. Based onthese
assumptions &NRR of 75% was, howevernot obtainable(Rudman, 2009:70)With an
average contribution rate of 13.3% and an investment growth of 12% asstimaethost
aggressive strategiesall the portfolios were able to supp a 75% NRR for individuals
retiring at ages 65 and 70 (Rudman, 2009:75).
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3.1.5 Levitan, Dolya and Rusconi (2009)

The study bylevitan, Dolyaand Rusconi(2009:1,5) considered income provision choices,
i.e. annuity options, for South African individuals ietiremen. The authors analysed level,
three percengéscalatinginflation-linked, and living annuitieby means of ruin probability

model

Ruin was defined as the individual 6s i ncome
(Levitan, et al, 2009:4). Twomonthly benchmark income levels were constructed, classified

as comfort and necessity levels and assigned the initial values @0®&nd R5500,
respectively (Levitanet al, 2009:8). The probability of ruin calculated the likelihood of the
individual not being able to sustdimese initial values inealterms(Levitan, et al, 2009:9).

A male retiree, aged 65, was assumed to retire with R10000vhich could be used to
purchaseany one of the four annuitiesanalysed T he aife @ipactantywass
modelled stochastically by simulajmrandom numbersassuminga Uniform distribution
(Levitan,et al, 2009:4,10).

A stochastic Monte Carlo model was desigtedimulat equity and nominal government
bond returns as well as inflatioMarketneutral parameters as atl July 2009wereused in
determining the appropriate inputs to the modiie model was run B00 timesand
simulated the factors fa period of 40 year€onventional annuity rates and their benefits
could be derived from thsimulated bond yields and inflation levels. Four asset allocations
for the living annuity wereanodelledwith the weights allocated to equity investments being
0%, 25%, 50%, and 75%nd the remainder allocated to bondke annualiving annuity
drawdown vassubject tathe legal drawdown limitst Wwas assumed that the annuitant would

increase his annual drawdown with inflation (Levitanhal, 2009:7,10).

The authors concluded that the inflatiomked annuity, when measured agaitist comfort

benchmak, had a substantialiin probability of 97.20%. However, shduthe initial income
required be equdb or below tke necessitypenchmark, theuin probability reduced to 0%
This implied that tle inflation-linked annuitycould besufficient in providing a inflation

adjusted income for lifat the necessity levélevitan,et al, 2009:12).

When the guaranteed annuities were compared with one another it was establishesl that t

escalating annuity provided the minimum ruin probabilityrhonthlyincome leels between
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R6 000 and R7 00Ckor income levels in excess Bi7 500, the level annuity provided the
minimum ruin probability (Levitaret al, 2009:12).

However, when aiting annuiy was introduced to the analysis the results showed that this
product,with a 75% exposure to equitiasas deemed the superiaption. This result held
when tested against a comfort income level, but the inflditikeed annuity performed best

when measured against the necessities income(lexvdtan, et al, 2009:13).
Table 3.1 summarises the ruin probability results by Levigaa).(2009:14).

Table 3.1: Ruin Probability Results

Results
Investment Strategy Income regléi(;ement of R5 Income re%téigement of R8
Level Anruity 71.70% 88.30%
3% p.a. Escalating Annuity, 53.50% 91.40%
Inflation-linked Annuity 0.00% 97.20%
Living Annuity 40.6% 70.3%

Source: Levitanet al.(2009:14)

3.1.6 Lodhia and Swanepoel (2012)

Lodhia and Swanepoel (2012:119) analysed living and inflditideed annuities in a unique
way. The authorsdid not make use of ruin, expected present values, or discounted utility
methods asncorporatedby all other studies itheir analysis The ultimate objective was to
determinewhether or not a living annuity wéiibe able to provide a minimum real income

for life, and also to compare this income to that providedrapflation-linked annuity.

Their studyapplieda breakeven analysis, that is,amalysedwhether or not it would be
possible for a living annuityo match the performance of an inflatimked annuity.
Breakeven for a living annuitant was defined in terms ofinfiation-linked annuity.It was
argued that a living annuitant shouéd,any given age in the future, be in the same financial
position as he would have been had &enuitised at retirement (Lodhia & Swanepoel,
2012:124.

Five factors influencing the benefits payable by theseannuities were analysed separately

Each factor was, however, assigned its equivalent factor from the opposiugy. For
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example, benefits receivable from théation-linked annuitywerelinked to those receivable
from the living annuityThe fiveinflation-linked annuityfactorsand the corresponding living
annuity factors are presented in Table 3.2. By mgldill but one of the factors constant the
authors could analyse by how much tguivalent factorfrom the living annuity had to
outperform the inflatiodinked annuityfactorin order to break even (Lodhia & Swanepoel,
2012:124).

Table 3.2: Breakeven Framework

Factor Inflation-linked annuity Equivalent Living annuities
1 Mortality pooling ? Cap on drawdown rate
2 Investment returns = Investment returns
3 Annuity payment = Drawdown payment
4 Interest rate = Interest rate
5 Initial capital = Initial capital

Source: Lodhia and Swanepoel (2012:124)

A fictitious male retiree was assumed to
life expectancywas based on the PA(90)3 mortality table.The asset returngverederived
from aninvestment modelThis modelwas calibrated to deliver nominal returns of 88,
inflation rateof 5.5%, and thus a real return of 2.5%he initial benefit paid by the inflatien
linked annuity was a function of age, ire&t rates and mortality assumptions. Finally, the
living annuitant was assumed to draw down the same amount as the irffdtezhannuity,
subject to the legal drawdown limits (Lodhia & Swanepoel, 2012:121).

The results were presented a factor byfactor basis Firsty, the authors acknowledged that
mortality pooling and the cap on living annuitid® not directly ompaable. Nevertheless,
they argued that, all other things being equal, rdlation-linked annuity provides a more
attractive expectechcome.This first factorthus analysed whether or not the living annuity
could maintain the same benefit payouttasinflation-linked annuiy (Lodhia & Swanepoel,
2012:15®). Figure 3.1 presents the resultvssobtained

et
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Figure 3.1: Annual Annuity Income by Age
Source: Lodhia and Swanepoel (2012:128)

Figure 3.1 indicatethat a living annuitant would only be able to match the income provided
by an inflationlinked annuity up until the age of 75, whereafthe drawdown cap is reached
and the income starts to decrease.

With the regards to investment performance the authors concluded that an individual who
deferred annuitisation by ten years would need to generate investment outperfarfrizice

per annumor CPI + 5.5%. This outperformance should have occurreddh of the ten years

after defermentlt was also noted that this outperformance should be acquired onfeeesk
basis as the inflatichnked annuity provided a guaranteed income (Lodhia & Spasl,
2012:130).

The annuity payment verstise income drawdown factor delivered the following result. An
individual who deferred annuitisation by ten years, and wdguireda sufficient capital
balance in ten years to secure a subsequent inegual tothe expectedincome ofan
inflation-linked annuity, would have been required to draw 68%thef annual income
provided bythe inflationlinked annuiy (Lodhia & Swanepoel, 2012:131).
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The fourth factor determineevhat percentage of initial additional capitvould have been
required by a living annuitant at the age of 65 in orddaréak even with the inflatiohnked

annuity Figure 3.2 presents these results.
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Figure 3.2: Initial Additional Living Annuity Capital Required
Source: Lodhia and Swanepoel (2012:133)

The resultsndicatedthat a living annuitant, aged 75, would have requaeddditionaR0%
in initial capital. This implied that a living annuitant with an initicdpital balance of
R1 200000, who purchasedan inflatiortlinked annuityat age 75would have beein the
same financial position asn inflationlinked annuitant whaannuitised atage 65with an
initial capital balance of RQ0O0 000(Lodhia & Swanepoel, 2012:134).

The integest rate factor results indicated that a living annuitant, deferring annuitibgtien
years, will be able to break even with the inflatlotked annuity should real rates have
increased from 2.5% to 13.2%. No change in real rates could be detefaripedods longer
than 14 years (Lodhia & Swanepoel, 2012:136).

The authors concluded that, while living annuities are appropriate retirement products for
some retirees, the recent sales of these produetsiriven by distorted factors such as
misguidedincentive schemes. This could potentially be a thre&ouath Africanpensioners

and possihf thefinancial industry as a whole (Lodhia & Swanepoel, 2012:119).
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3.1.7 Butler, Hu and Kloppers (2013)

The study by Butler, Hu and Kloppers (2013:187) had three milgjiectives Firstly, the
highest ranking annuitisation strategies under tifferent measuremenfunctions were
establishedThe £condobjective determinedhether differenimeasuremerfunctions such
as discounted utility and expected present valsigggestd different annuitisation decisions
Finally, a sensitivityanalysisbased on thparameters assumedhs conducted~our different
annuity products weranalysednamely level,5% escalating inflation-linked, and living
annuities. Furthermore, fowswitching strategies were also analysedterms of whichan
inflation-linked annuitywas purchased at a later stage in life by a living annuitdime
assumption was made that the living annuithatd maintained one of four fixed asset
allocations througout the investment period (Butlet, al, 2013:195).

The two measurement functionased in this paper were discounted utility and ruin
probability. The discounted utility model measured the degree of human satisfaction offered
by a specific outcome. Itas argued that an individual would selantannuitisation strategy

that maximised expected discounted utility, given certain axioms (Betlal, 2013:190).

The ruin probability was measured in terms of the strategy that would yield the lowest
lifetmepr obabi |l ity of ruin (LPoOoR). The LPOR mea
entire wealth before death (Butlest al, 2013:191). The ruin benchmark was defined as

income falling below an initial stipulated comfort or necessity income level, whah w

increasednnually by simulated inflation (Butleef al,, 2013:202).

A number of fictitious retiree scenarios were creagsdindicated in Table 3. The authors

state that these cases were deemadonablyealistic South Arican retireescenariosThey

also argued that by including the different cases one could determine whether or not a change
in the demographic profile would affect the optimal annuity chdibeugh cases 5 and 6 are

the same in terms of the demographic profile, they differ vatiards to the initial income
requirementButler, et al, 2013196).



82

Table 3.3: Retiree Scenarios

Income requirement in first year
. a percentage of initial accumulat
Case | Main member age, Gender Spouse P 9 el

Necessities Comfort
1 65 Male 61 5.16% 6.60%
2 60 Male 56 5.16% 6.60%
3 65 Male - 5.16% 6.60%
4 65 Female 69 5.16% 6.60%
5 65 Male 61 4.20% 5.64%
6 65 Male 61 6.00% 7.44%

Source: Adapted from Butleet al (2013:196)

The comfort case veaassumed to have provided the individuals with sufficient income so as
to allow them to live comfortably. In contrast, the necgssiise implied that income levels
drawn matched the cost of living. The retirees in all cases were assumed to have ittired w
R1 000000 whichwas used to purchase the annui®stler, et al, 2013:196,201).

T h e a n nliteiextpectanicyvas stochastically simulated based on the PA (90) mortality
table and adjusted dowsard by three years for males and two years for femarhe
mortality expetationsfor both genders were improdeby 1.5% per year as from 2012

onwards (Butleret al, 2013:198).

Benefits paid by the different annuities weitherstochastically modelledr based on actual
annuity market quotes. The irtibenefitpaid by the inflatiodinked annuitywasincreased
annually by stochastically generated inflation simulatioi®e lIving annuiy benefits
simulatedwere determined by the comfort or necgsstse, subject to the legal drawdown
limits (Butler, et al, 2013:197).

The study byButler, et al. (2013:196)is the only South African study to include a provision

for spousesThe provision was madsay pricing all conventional annuitieanalysednclusive

of a 75% spouseds pr onvaiisni oann.n uTihtiasn tionsp |sipeodu steh
recei ve, after the main annuitanhalthe nmhi@at h,

annuitantstill been alive. The annuities were also priogth a teryear guaranteterm

The study utilised the Maitlahstochastic investment model parameterisgthe following
(Butler, et al, 2013:197):
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1 Bond yields were used as at 31 March 2012

1 Tenyear nominal bonds were set to yield 8.3%.

1 Equities were expected to yield 11.3% annually, in nominal terms.

1 The expead inflation rate was calibrated to an annual average of 5.8% over ten years.
The model was run 300 times for each strategy involving living annuities or switching
strategies.

The strategies that were modelled included the |ed84,escalating inflation-linked, and

living annuities with four asset allocatiom®delled These allocations ranged from 0%, 25%,
50%, and 75% allocated to equities, with the remainder invested in bonds. The four living
annuity strategies were also tested as switching stratediese, upon the age of 75, the
annuitant purchased an inflatitinked annuity with the remainder éie underlying fund

value (Butlerget al, 2013:195).

The authors concluded that for each of the six retiree sceramstructedthe discounted

utility model rankd the aggressive living annuity strategy as the worst performer, i.e. the
75% equity allocated strategy. However, the ruin theory model ranked this strategy relatively
highly (sometimesthe best performing strategyor each of the scenarios (Ber, et al,
2013:213). This was a common phenomenon as, under most circumstances, the ruin model
suggested different strategies than the expected discounted utility. This result suggests that

great care needs be taken whealysingannuity products.

The results obtained under the ranodel for each of the six cases in Table 3.3 are presented
in Table 3.4



Table 3.4: Ruin Model Results

84

Case Necessity Income Comfort Income

Best Worst Best Worst
1 5% Escalating Inflation-linked Living 75/25 aLndﬂgE’i/gé;lci:gll(aet?ng
2 | Living75/25 | Inflationinked |  Living 75/25 aL”J'gE/gé‘;'ég‘l‘aet?ng
3 Inflation-linked Level Inflation-linked Level
4 Inflation-linked Level Living 75/25 a:]ndﬂgg/glzngégl(aet?ng
5 | Inflation-linked Level “‘Cicign;%’g%g”d Inflation-linked
6 Li‘fic?n;%’é%g”d Inflation-inked |  Living 75/25 aL”J'gE/‘jé‘;ig‘l‘aet?ng

From thistable it is clear that the ruin model favours living annuities with a high exposure to

SourceConstructedrom Butler,et al (2013)

equities (75%) if it is assumed that the annuitants want to live comfortably. Infletkeal

and 5% escalatingannuities are the worst performers in this case. Witle@essity income

benchmark assumed the results are mixed, but aggressive living annuity strategies still

prevail, never having a ruin probability greater than 30%.

In conclusionthe authors felt thahe results from thdiscounted utility modelveremore in

line with human behaviour. For example, it may be argued timattants who are faced with
higher income requirements, relative to capital available, would rather opt for a risk averse
investment aresultindicated by the discounted utility mod&he ruin model suggested risk

tolerant investments for higher income requirements (Butteal, 2013:215).
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3.1.8 Theron (2013)

Theron (2013:1,5pnalysediving and inflation-linked annuites and attempted to establish
whichis most appropriate for high neorth individuals.

A high net worth individual was defined as a person who has compulsory retirement savings
as well as a large asset base of-pension savings. The ngrension savings was used to
supplement the income, should a shortfall in income igeav by either one of the annuity
products have occurred. The annuities were compbaseéd on the number of years the
annuitant could sustain himself, given a certinual expenditure. Shouldetlannuities have

been able to sustain the annuitahe canparison was made based on theoant of money

available to beneficiaries at the death of the annuitant (Theron, 2013:4,5).

A 60 yearold male was assumed to retire with RIIDOO0O in norpension savings and
R2000000 in compulsory pension savings. Ettfa living or an inflatiodinked annuity was
purchased with his compulsory pensi tfa savi
expectancyvas based on the male rates in the RVM92 standard tables and was adjusted by a
factor of 104.74% (Theron, 2013)12

A stochastic model was constructed in determining the appropriateness of the annuity
products. The following inputs to the model were used: inflation was assumed to equal 5.9%
over the entirenvestmenferiod.Annual iving annuity fees equalled 2.5% the underlying

fund value Life annuity fees equalled an initial BEDO with an annual deduction of R300,
increasing with inflation. The annuitantos
of nonpension savings and this amount increased diynbw inflation. Investment returns

were stochastically modelled basedtba historic data of Regulation 28 compliant Balanced
Funds offered by South African fund managers. Investment returns were gerieraddd
yearsby running a Monte Carlo modeld®0 times(Theron, 2013:12,13,16).

A cash flow model was then constructed using the above information. The steps in projecting

cash flows were as follows (Theron, 2013:15):

1) Available nonpension savings were increased with the assumed investment return.
2) Theincome from thdife annuity was added to the amount in Step 1.

3) The annuaWithdrawalwas deducted frorthe amount irStep 2.

4) This yielded a net amounwvhich was added to/subtracted from then-pension

savingsportfolio.
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5) The previous steps were repeated t i | the annuitantds deat h

This cash flow model recorded the year in which-pension savings had been depleted.

The cash flowfrom the living annuitywas used in supplementing the Amemsion savings.
Should the noipension savings not have been suffit in covering annual expenses
drawdown from the underlying fund was made to cover the shorffaié drawdown was
subject to thel7.5% drawdown limit. If the nepension savings were sufficient, a drawdown
of 2.5% was made (Theron, 2013:15).

The aubor concluded that, under the base case assumptions, the life annuitant became
insolventafter 25 years compared to a living annuitant who became insoifent22 years
(Theron, 2013:17). A sensitivity analysis, based on five variables, revealed that the
conventional annuity ihe more sensitivef the two annuities. 18all changes in theariables
resultedin large changes in the time to insolvency. Tabk [@esents the probability of

solvency past certain ages.

Table 3.5: Probability of Solvencyfor Certain Ages

Results
Ages Living Annuity Conventional Annuity
80 82.4% 911%
90 48.3% 56.6%
100 38.9% 45.3%
110 35.1% 40.6%

Source: Adapted from Ther@g2013:24)

It was concludedthat, through the nterpretation of Table 35, the probabilities wereB2.4%
and 35.1%respectively that the living annuitant widke solvent until at least the agyef 80
and 110. Theprobabilities that theonventional annuitanwill be solvent until at leaghe
ages 0of80 and110 respectivelyvere91.1% and 40.6%Theron, 2013:24).

Furthermore, the author alsmncluded that for all scenari@®nsideredthe life annuity
strategy outperformed the living annuity strategy in terms of the time to insolvency. Thus the
conventionabnnuitywas deemed thguperiorproductif the decisions were based on the time

to insolvency alone (Theron, 2013:25).
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3.1.9 De Villiers-Strijdom (2013)

The study by De VilliersStrijdom (2013:iv)is the only SouthAfrican study to have analysed
annuitiesby means of aistoricalapproachThe present values of historic monthly cash flows
provided by living, level, an&% escalatingannuities were calculated in determining which
annuity would have yielded the great&stincial benefit to an annuitarwith the benefit of
hindsight Furthermore, switchingnd compositestrategies were alstonsidered Switching
strategies consisted of living annuitants purchasing either a level or an escalating annuity ten
years after retirement. Composite strategies consistadrafitants purchasing both a living

and a level, or an escalating annuity, with equal amounts invested in both.

A male retiree, with three possible retirement ages of 55, 60, and 65, was assumed to retire
with R1 000 000during each of the 30 years from980 to 1989.Life expectancywas
assumed tdollow the a(55) life mortality table. The annuitant could invest in any one of the
following annuity strategies: a level anescalatingannuity, nine living annuity strategies, 18
composite annuity strategieand 18 switching annuity strategies (De Villk§sijdom,
2013:1).

With regards to the living annuity, three asset allocations wedelledwith equity and
bonds assumed to be the only two investible asset cladgggessive, moderate, and
conservativeasset allocations were modellezhd initial drawdown rates were assumed to
match those as prescribed by ®ede on Living Annuities of theife Offices Association of
South Africa.The historicreturnsof the ALS| andALBI were usedas proxesfor the ejuity
and bondeturns(De Villiers-Strijdom, 2013:35).

Three drawdown strategies weneodelled Firsiy, the samepercentagevas maintained
throughout. Secoryg, the drawdown rate was adjusted each year to increase the Rand amount
of income by 5% per amm. Thirdly, the drawdown rate was adjusted each year to increase
the Rand amount of income by the annbstoric inflation rate All three strategies were
subject to the legal drawdown limi{®e Villiers-Strijdom, 2013:39).

Historical conventional annty rates were computed by Sanlaactuaries. These rates
determined théevel andescalatingannuity benefits. Historal inflation rates as measured by
the CPI of South Africa, were used in discountihg annuity benefitéDe Villiers-Strijdom,
2013:37).
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Irrespective o f pure Hieng aneuityiresutefdveuredaaggessive asset
allocation strategiesombined witha drawdown strategy in which the Rand amount of
income was annuallyncreased by 5%. The worst performing strategies occurrabeif
annuitant maintained the same drawdown rate throughout and invested conservatively (De
Villiers-Strijdom, 2013:69).

Composite annuity strategies indicatthat thesameliving annuity strategies as mentioned
above were superiof.he best performing coposite strategies consisted of level and living
annuitieswith an aggressive asset allocatiand the worst performing strategies consisted of
escalatingand living annuitieswith a conservative asset allocatiohhus in retrospect,
retirees who purchadea living annuity together with a level annyityould have been in a
superiorfinancial positionto those who made the simultaneous purchase of a living and
escalating annuit{De Villiers-Strijdom, 2013:82).

Similar results ago what was obtained forromposite strategies weraso obtainedfor
switching strategies. The only difference was that the best performing strategy for a-65 year
old male retiree consisted of a living annuity where the drawdown rate was adjusted each year
to increase the Rand ammuuof income by the annual inflation rate (De Villie3gijdom,
2013:90).

In comparing all the strategies with one anatipere living annuity strategies were superior
to composite annuity strategies which, in turn, were supeasigwitching annuity sategies
(De Villiers-Strijdom, 2013:101).

3.1.10 A Comparison of South African Annuity Research

This section provides a tabulated summarwdf at ar e, i n tthedourmest hor 6 s
thorough South African research studies. The presentation of SouthrAfiterature in this

form provides for easy identification of@hdifferences between these studies, as well as

which aspects future studies could investigate and expandliothe aspects included in

Table 3.6 have been discussed above, or are preseniaa intuitive interpretation such as

the initial retirement capital.



Table 3.6: Research Comparison
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General Factors
Factor Goemans & Ncube Levitan,et al Butler, et al De Villiers-Strijdom
1) Living 1) Living 1) Living 1) Livin
. 2) Guaranteed 2) Guaranteed 2) Guaranteed g
Annuities 2) Guaranteed
Analysed a.lLevel a.lLevel a.lLevel 2 Level
b. 5% escalating b. 3% escalating b. 5% escalating b. 506 escalatin
c. With-profit c. Inflation-linked c. Inflation-linked 270 g
Annuit Ten year guarantee period
Oniti y Ten year guarantee period.| N/A and a 75% sp|NA
ptions .

provision.
Approach Forwardlooking Forwardlooking Forwardlooking Historical
Evaluation 1) Expected present value Ruin 1) Discounted utility Present value analvsis
Criteria 2) Ruin 2) Ruin y

Stochastically modelled. §;O§CSf;IC: l(z ?god/fl(ljiirw allt Historic CPI figures were

Inflation Not modelled. Market neutral parameters ge ot o. . 9

ten year period was built | used.

as at 1 July 2009 were use( .
into the model.




Table 3.6: Research ComparisonContinued)
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Fictitious Retiree Assumptions
Factor Goemans & Ncube Levitan,et al Butler, et al De Villiers-Strijdom
Gender Male Male As per Table 3.3 Male
Age 60 65 As per Table 3.3 55, 60, 65
Sgtggme“t 31 December 2007 1 July2009 N/A Eggg t‘g ;r;eggg years from
. .| PA (90)tablerated down b
$AIL98 Mortality table. An gfbc\)%gg)s ttlggllg_/ modelled wit 3 ye(ars? for males and 2 Y
Mortality Improvement of yeat Adjustments of 3 years years for fe_mglesﬁ\ 1.5% a(55) life mortality table
redpctlon for every 2Qeas downwards with a 1.5% p. p.a. mortality improvement
projected wasimulated e : | asfrom 2012onwards was
mortality improvement.
used
Initial
Retirement | R500 000 R1 000 000 R1 000 000 R1 000 000
Capital
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Table 3.6: Research ComparisonContinued)

Living Annuity Assumptions
Factor Goemans & Ncube Levitan,et al Butler, et al De Villiers-Strijdom
ﬁ/lsosdeetﬁed Equity & Bonds Equity & Bonds Equity & Bonds Equity & Bonds
Number | Equity | Bonds | Number | Equity | Bonds| Number | Equity | Bonds| Number | Equity | Bonds

1 100 0 1 75 25 1 75 25 1 75 25
Asset 2 75 25 2 50 50 2 50 50 2 50 50
Allocation 3 50 50 3 25 75 3 25 75 3 25 75

4 25 75 4 0 100 4 0 100 4 N/A N/A

5 0 100 5 N/A N/A 5 N/A N/A 5 N/A N/A

o . . o . . 1) Constant DD%
0
Drawdown 1) Constant DD% In_|t|a_l Income increasing In_|t|a_l Income Increasing 2) Growing Rand with
2) Same Rand amount with inflation until cap is with inflation until cap is ) .
Strategy 3) Growing Rand by 5% reached reached inflation
9 y 3) Growing Rand by 5%
Initial D t the rate of i Based on age:
nitia 2.5%, 5%, 7.5%, 10%, . raw at the rate ol inCome | 1y g5 — g 5oy
Drawdown Various levels were tested.| required for either comfort _
R 12.5%, 15%, 17.5% " 2) 60 =6.2%
ates or necessities
3) 65 =7.3%




Table 3.6: Research ComparisonContinued)
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Fees
Factor Goemans & Ncube Levitan,et al Butler, et al De Villiers-Strijdom
Guarqnteed A re(_juctlon in yield % was N/A N/A Initial commission of 1.71%
Annuity applied
1) Asset nanagement fees: 1) Asset management fees:
a.Equity = 1.3% p.a. a.Equity = 1.4% p.a.
Living b. Bonds =0.9% p.a. b. Bqnds =0.9% p.a.
Annuity 2) Advice: N/A N/A 2) Advice:
0.57% p.a. 0.57% p.a.
3) Onrgoing expense: 3) Onrgoing expense:
0.25% p.a. 0.25% p.a.
1) Initial costs:
a. Initial expense = R500
b. On-going expense
Wlth-_Proflt charge capitalised N/A N/A N/A
Annuity upfront.
2) Yearly charges: 1.75%
p.a. splitbetween varioug
categories
Inflation-
Linked N/A N/A N/A N/A
Annuity

Source: Autho(2015)




93

3.2 International Research Studies

This section elabotas on international annuitglated research. A distinction is made
between research that implemented utility and-retlirn functions as it is argued that these

two approacheeepresent thenain underlying differences arlier studiesHorneff, Maurer

Mitchell and Dus (2008:399) showed that only 15%@vious researchemade use of risk

return frameworks in their analyseBoth Milevsky (1998:403), and Dus, Maurer and
Mitchell (2005:171) mention that there is a great deal of subjectivity involuedsing
discounted utility models, which leads to the question as to why so many researchers employ

this model.

Nevertheless, most of these studies were published in highly rated academic journals and have
been widely citedCorsequently, it is believed &t they have added significant value to the
annuity research field. Section 3.2.1 presentsumberof the most notable pastudieson

utility basedannuity research and Section 3.2.2 presentsreigkn basedresearchSection

3.23 focuses on studiesonducted after 2008.

3.2.1 International Utility -based Annuity Research

Yaari (1965:1) addressed the isswhich previous studies neglected to include in their
analyses.The study incorporated the uncertainty of survival tawas argued that when
individuals plan for the future they makan allowance for the uncertainty of survival. The

study thus modelled huncertaintyasa utility function whileredudéng theinfluenceof other
factors,such as future earninggn an i ndi vi dual 6soreorcluégedthad d u't i
risk-averse retirees, who have no desire to leave any capital inheritance, should annuitise all

of their wealth at retirement.

A study that was conducted ten years after Yaari (1965) implemented different assumptions,
but came to the sameonclusion. Richard (1975) generalised the result to a stochastic
environment as opposed to the deterministic model assumed by Yaari (1965).

Horneff, et al. (2008:399) classified the study by Mitchell, Poterba, Warshawsky and Brown
(1999) as a utilisbased study. Thigesearcher, howeveaygues that Mitchell, et al (1999)

canalso be classified as a ris&turn study due to the fact that the study calculated, apart from

di scounted wutility, a Money 6 ssthifmasantvalueda t i1 o (
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life annuity benefits bythe premium paid for the annuity. This wesnsideredto be the
centrepiece of the methodology (Mitchedt, al, 1999:1302). In essence the MWR measures

thefinancialvalue a annuitant receives in exchange for the upfront puempaid.

Mitchell, et al (1999:1300) concluded, with regards to the MWR, that the anniitzuntred

a significanttransaction cosin purchasing a life annuity. The transaction ceas measured
asthe differencebetweenthe premium paid and the presemiue ofthe benefits received
This costequalled between 15 and 20 cents per dollar of premium Pagdauthoravere in
accordwith previous studied terms of thadiscounted utilityresults.It was concluded that a
retiree would prefer to annuitisetiar than to follow an optimal consumption strategy
(Mitchell, et al, 1999:1316).

With the development of annuity research, most studies focussed on determining whether or
notit is worthwhile forretiring male or female individuate purchase an annuitirown and
Poterba (2000) analysed joiandsurvivorship annuitieand the possible fancial benefit

these products Ik for married couplesThe study included the effect of joint consumption,
interdependent utilities, and correlated mortality ratetheir analysis of discounted utility
(Brown & Poterba, 2000:527).

The authors presented their results for a married couple consisting gear@id man and a

62 yearold woman who had access to an actuarially fair jamdsurvivorship annuity. Such

an annuity imgedthat the insurance company would have zero expected profits. It was found
that if the married couple did not have access to an actuarially fairajodrgurvivorship
annuity, they would have required between 18% and 30% more wealtfuen to have
achieved the saméevel of utility as delivered bythe fair annuity(Brown & Poterba,
2000:551).

Blake, Cairns and Dowd (2003:31) compared three distribution programmes available to a 65
yearold male retiree that resided in theK. These thee programmes consisted ofife
annuity, an equityinked annuity (ELA) with a life annuity purchased at age 75, and an

equity-linked incomedrawdown (ELID)programmaewith a life annuity purchased at age 75.

The ELA product 6s ued dbah eéqyitiesr and osddkEst poducto nt ai |
protectsthe annuitant from depleting the underlying aspets to age 75 due to the fact that

the annuity benefitfalls in line with any decrease in the fund value. Five different asset
allocations were modelled. Hily exposure of 0%, 25%, 50%, 75%, and 100% (with the
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balance invested in bonds) were simulated. This product did not alloawbfeguest motive.
The ELID annuity, however, did allow for the residual capital to be bequeathed to the
annui t ant dde haw tiedtbeforeshie apge’5 (Blakeet al, 2003:31).

The authors concluded that the optimal strategy did not necessarily involve a bequest, i.e. the
optimal strategy was fairly insensitive to t
di d, however, rely greatly on &ldoeoncudedhati t ant 0
a life annuity would be the optimal strategy for a highly-askerse annuitant. Similarly, the

more risk tolerant the annuitant was assumed tdhgegreate the equity exposure should

have beeii as would be expected (Blakat,al, 2003:45).

Milevsky and Young (2003:ii) analysed tl@timal annuitisation agfr individuak with a
stochastic time of death. The loss from annuitising prematurely was alsmidei® This

was analysed as certain countries regjuidividuals tofully annuitise at a specific age.

Contrasting results to dise of previous studies were obtained. The autloanscludedthat

even in the absence afbequest motive thereas an incentve to delay annuitisation. The

youngest age at which it was deemed optimal to annuitise waRefired annuitisation

prior tothis age wasleterminedo betothereir e e 6s di sadvantage. Shoul
had the option to annuitise in small ponisat any timethe optimal solutiorwas to first have

annuitised a portiorof the retrement capital, and téhen have purcbsed additional life

annuities shoulthe overall level ofvealth have increasdilevsky & Young, 2003:27).

The study by Gerrdr Haberman and Vigna (2004:321) analysed an income drawdown option

and attempted to establish an optimal investment straaétgy retirement. The optimal
strateggwasb ased on a pensionerds desire to achi ey
it was assumed the retiree purchased a life annuity. Various risk tokelamels of

individuals wereanalysedhrough the adaptation of the utility function and no bequest motive

was modelled. Certain risketurn parameters were also modelled.

The authors @encluded that the probability of ruin, with ruin being defined as the underlying
fund being depleted, varied between 2% and 11%. Although thiscorsideredto be
significantly low, the authors stressed the fact that a retiree could walldbgooreffinancial
position by opting for an income drawdown option which resulted in a ruin probalafity

between 25% and 33%lowever, vith this in mind the authors stated that if a retdetnot
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have a risk aversion level thatistoo high, the income drawdowaption should besuperior
to immediate annuitisation (Gerraet,al, 2004:340).

Horneff, et al (2008:396) implementeda utility-based framework to compare phased
withdrawal options with conventional annuities. The authors allowed for stochastic capital
market returns, uncertain lifexpectanciesinterest rate movements, and various levels of
retiree risk aversion. They also tested whether it was beneficial to either utilise a combination
of these products, or to switch from a phased withdrawal plarcém&entional annuity at a

later stage in life.

Similar to Dus,et al (2005:174), the authors applied four withdrawal strategies namely the
fixed benefit, fixed percentage, 1/T, and the 1/E(T) rule. The fixed benefit rule paid the same
benefit as the camntional annuity would have; the fixed percentage rule paid a specific
percentage of the underlying fund value; the 1/T rule paid a benefit according to the
maximum duration of the planh where T could, for examplde the oldestagesomeone is

likely to reach finally, the 1/E(T) rule took into account the remaining life expectancy of an
individual and paid a benefit accordingly (Horneff al, 2008:401).

The authordeterminedthat the 1/T rule provided lower expected benefits until age 74 in
compariso with the other strategies, but after age 7t ltlenefits paid by thistrategy quickly

escalated. The 1/E(T) wdsemedsuperior to the 1/T rulep totheage ofapproximately83.

The expected payoudf this strategy peaked at age 88 after which it glyideclined. The
results were then me aprefereacé (Horeeteeatl 2008M01a r et i r e

Overall, the fixed percentage rule waeterminedto be superior largely due to the
performance it delivered on a rigkeference basis. The 1/(rule appealed to lowo
moderate riskaverse retirees, and the 1/T rule performed worst. The study also concluded that
immediate annuitisation at retirement outperformed any deferment strategy if the retiree had a
highrisk aversion and lacked the desio leave any inheritance. Finally, the authors indicated

that retirees witha moderate to higHevel of risk aversion would havéenefited from

investing in a combined portfolio consisting of an annuity and a phased withdrawal strategy.
With the combinabn strategy utilised, low to moderate Hakv e r s e r eldeingr e e s 6
increasedby between 25% and 50% comparisonwith full annuitisation at retirement
(Horneff, et al, 2008:406).
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A study by Lockwood (2012:226) implemented a utility frameworknndtempt toestablish
whetherr et i rees0 bequest motives can explain
contemporary society. The author attempted to determine how strong the bequest motive of a
retiree must be to completely eliminate the possible pselof an annuity. It was concluded

that only moderate bequest motives were necessary to eliminate the desire to purchase an
available annuity. These levels were significantly lower than those needed to eliminate the
desire to purchase actuarially fair aitres. Available annuities were deemed to be actuarially
unfair annuities which led to the conclusion that retirees with bequest motives would not

annuitise any wealth (Lockwood, 2012:238).

3.2.2 International Risk-Return-based Annuity Research

Milevsky (1998B:403)employeda shortfall probability approach in analysing whetteefully
annuitise, or to follow a sednnuitisation strategy, i.e. not to purchase an annuitygtbernpt

to replicate the payoff from a life annuity through an investment.flihd aithor argued that
retirees mainly face threeasiables of uncertainty These includeinvestment returns,
mortality, and interest rateSubsequently, these variables were stochastically modelled based
on historicCanadian datéMilevsky, 1998:409).

The stuly concluded that a 65 yeald female had a 90% chance of outperforming the return
offered by a life annuity up to the age of 80. Similarlgbayearold malehadan 85% chance

of outperformingthe return offered by a life annuity up to the age of 8@ak alscconcluded
that annuitisation would be opted for by males and females ngbpectively considered a
15% and 10% shortfafirobabilitytoo high (Milevsky, 1998:424).

A study by Milevsky and Robinson (2000:112) computed a lifetime and eventiality

of ruin for an individual who was assumed to seihuitise. The concept of sehnuitisation
implies that the individual draws a fixed (real or nominal) amount from an underlying
investment fund instead of purchasing a life annuity. The LPoRlefased as the probability
that net wealth would entirely deplete, prior to a stochastie of death. The eventual
probability of ruin (EPoOR) was defined as the probability that net wealth would eventually
deplete for an individual who had an infinitdespan. Equities, bonds, and rfke
(Treasurybill) investments were simulategs investible assetandvariousasset allocations

were also included in the study.
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The wealthto-consumption ratio was introduced to serve as a measurement of living
standads. With a real wealtio-consumption ratio of 14 assumed, the ruin probabilibes

65 yearold male and female retiragere obtained and apresented in Table 3.7 (Milevsky

& Robinson, 2000:122).

Table 3.7: Ruin Probabilities

Results

Asset Allocation (%) Male Female
Equity | Bonds | T-Bill EPOR LPoR EPOR LPoR
0 20 80 1 0.307 1 0.518
0 40 60 1 0.295 1 0.495
0 60 40 1 0.291 1 0.479
0 80 20 0.999 0.292 0.999 0.472
0 100 0 0.993 0.230 0.993 0.470
0 0 100 1 0.325 1 0.548
20 0 80 0.999 0.250 0.999 0.426
40 0 60 0.991 0.206 0.991 0.342
60 0 40 0.884 0.188 0.884 0.299
80 0 20 0.755 0.186 0.755 0.284
100 0 0 0.673 0.195 0.673 0.285
60 40 0 0.811 0.170 0.811 0.269
40 60 0 0.921 0.185 0.921 0.300
20 80 0 0.979 0.228 0.979 0.370
80 20 0 0.719 0.176 0.719 0.267
20 20 60 1 0.234 1 0.399
40 20 40 0.981 0.193 0.981 0.319
60 20 20 0.849 0.177 0.849 0.281
20 40 40 0.999 0.225 0.999 0.380
40 40 20 0.957 0.186 0.957 0.306
20 60 20 0.996 0.223 0.996 0.371

Source: Adapted from Milevsky and Robinson (2000:122)

Table 3.7showsthat the lowest LPoR for a female retiree occurred at an asset allocation of
80% equities and 20% bonds. This yielded a ruin probability of 26.7%, i.ekeéhbood of
theretiree nobeang able to sustain her living standards for the remainder of hevdiseequal

to 26.7%. A male retiree with a portfolio invested 6@%equities and 40%n bonds had the
lowest ruin probability of 17%. Tehresuls suggested that a retiree who conegdeself
annuitsationshould diversify the underlying investments (Milevsky & Robinson, 2000:122).
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A German study by Albrecht and Maurer (2002) asalysedself-annuitisation by assuming

that a retiree (aged 60, 65, or 70) invested in a mutual furatir@ment anagnadesubsequent
withdrawals from the fundzquities bonds, and real estatevestmentavereconsideredThe
benefitthatwould have been paid to the retiree by a life annuity was set to be the withdrawal
amount The main objective of the par was to determine the asset allocation of the mutual
fund which minimised the probability of depleting the investment fund before an uncertain
date of death (Albrecht & Maurer, 2002:270).

The resultsindicatedthat a 60 yeaold retiree should allocatmost of his capitalto real
estate, and the least to bonds. A 65 ysdrshould invest most in equities, and the least in
bonds. A 70 yeaold should invest the most in equities, and the least in real estate (Albrecht
& Maurer, 2002:279). With regards shortfall probabilities the authors concluded that-self
annuitisation strategies posed a substantial thisk retireeswould outlive ther retirement
capital(Albrecht & Maurer, 2002:284).

A second German study by Duet, al. (2005:169) compared alternadi phased withdrawal
strategieswith a (real) life annuity. The authors made the comparison on a shortfall
probability basisand discounted three factors in analysing the retirement income options
These three factors were as followse level of shortfdl the benefit to be received, and the

possible bequestmount

Four withdrawal strategies weamalysedFirsty, a fixed benefit strategwith the benefit set

to match the fixed incomenhich would have been receivdy a life annuity was analysed

The second strategy considered was phased withdrawal plans with variable benefits which
included a fixed percentage withdrawal plan and a 1/T withdrawal plan. A constant fraction
was withdrawn each period under the fixed percentage withdrawal plan. The 1/ depthe
withdrawal fraction equal to the maximum possible duration of the plan, i.e. either the oldest
age assumed ithe mortality table oran assumefl i x ed | i fe expectancy
retirement date. The fourth plan, called the 1/E[T(x)hdrawal rule, took into account the
pensi o negpeciascyDus,dt &, 2005:174).

Of these phased withdrawal strategiegtherwassuperior to the other for a 65 yead male
or female retiree. However, the 1/E[T(x)] rule did outperform the otigaren that the retiree
accepted a moderate bequest appetite (Busal, 2005:183).In contrast with previous

researchthe resultsindicatedthat a phased withdrawal plan which minimised the risk of
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consuming less than the real annuity benchmark aldeaore tofixed incomeinvestments
than to equities (Dugt al, 2005:189).

Milevsky, Moore and Young (2006:647) set the objectives of determining the optimal
investment and annuitisation strategies for a retiree whose sole desire was to minimise the
pobability of | ifetime ruin. Ruin was defi ne
drawing a fixed level of consumption throughout her life. The autbor€ludedthat as a
retireeds wealth increased, tehse. Thoeghthd papef e qu
was presented with a technical and mathematical background, the alsbomncluded with

some practical examples. For instance, should a retireetovisdvea very low probability of

ruin of only 5% a wealth level of at leas655 times the desired consumptiwasrequired

(Milevsky, et al, 2006:661).

3.2.3 Post 2008 Annuity Research

Annuity research post 2008 appear to take a much narrower approach in analysing post
retirement income strategies. For example, most of the studiesé@recent developments in
international annuity markets, such as newly introduced annuity products. Other studies use
significantly different approaches in analysing income strategies. What follows are brief
references to some of these studies.

Emms (2@0:176) analysed income drawdown from a DC pension fund by means of linear
quadratic optimisation. The optimal investment strategy and drawee@smdetermined by
implementing this optimisation function. The author also attempted to minimise the deviation
from prescribed targets for both the underlying fund and the drawdown value. Furthermore, a
non-dimensionaligg function was included in the analysis which allowed the retiree to make
relative choices between the fund size, income drawdown, the termmatyarate, and the
bequest motive (Emms, 2010:196).

The author concluded that for a risk tolerant pensioner, an internal rate of return target should
be foll owed as this smoot hed consuagrdei on o0
pensioner shouldoflow an annuity target, i.e. draw down the same amount as would have

been acquired through the purchase of a conventional level annuity (Emms, 2010:196).
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Gong and Webb (2010:210) analysed Advanced Life Deferred annuities (ALDA) by means of

numerical optimsation. This product is relatively new in the U.S. @ndffered by only a few

life companies. The product caters for people who wish to purchase protection against the
depletion of their capital at a very late stage in life (80 to 85 years of agegallypietirees

would purchase this deferred annuity at the age of 60 with between 10% and 25% of their
accumulated pension capital. The longevity risk they face at a later stage in life is then

mitigated as the annuity pays a fixeenefit in nominal ters) starting at this older age (Gong

& Webb, 2010: 211).

The authors compared an inflatiprotected ALDA, which they modelled themselyvas no

life company sells an inflatioprotected version of this product, with the following three
strategies: an imnaiate inflationprotected annuity which starts paying benefits at retirement,
voluntarily deferring the purchase of an annuity until a later stage in life, and following an

optimal decumulation of lifetime savings (Gong & Webb, 2010: 210).

The conclusion &s made that the ALDA provides three distinct advantages. Firstly, retirees
have the benefit of liquidity well into retirement as the purchase cost of an ALDA is a fraction
of the cost of an immediate annuity. Secondly, an ALDA is deemed superior td fo#dt o
immediate, annuitisation based on plausible projected levels of actuarial unfairness. And
thirdly, an ALDA has the potential to provide a simplified wealth decumulation strategy in
the postretirement phase, prior to the commencement of the ALBAugh implementing

simple ruleof-thumb drawdown schemes (Gong & Webb, 2010: 211).

A study by Mahayni and Schneider (2012:2417) analysed U.S. variable annuities with an
additional GMAB option incorporatedsection2.3.3 of thisstudy explained thedifferent
guarantee options available. In essence, the product guarantees a minimum terminal level of
wealth whilst providing the annuitant with an option to participate in the underlying

investment allocation decision.

The authors concluded that the annuitartieaes a significant level of utility by being
involved in thedynamicasset allocation decision, i.e. the decision is a continuous process.
This flexibility is likely to outweigh the losses incurred due to the guaranteed option possibly
being priced too igh as the insurer takes into account the most risky strategy selectable by
the investor. However, if the annuitant is not able to adjust the investment strategy, i.e. a
static strategy is followed, the purchase of such an annuity is not likely to holdang
(Mahayni& Schneider, 2012:2427).
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Wang and Young (2012:200) proposed a new product to address the issue of why so many
retirees are reluctant to purchase life annuities. The authors argued that an annuity which
offered a surrender option woutdhvemoreappeal to retirees. In other words, should a retiree

be able to opt out of the life annuity at any time and receive a specific capital amount, the

demand for annuities should increase.

The surrender option could be exercised through either borrogaigsd or surrendering any
portion of the annuity during the d@maguai t ant 6
to the purchase value less a proportional surrender fee. It was assumed that the retiree had an
exogenous spending level and that dohon this, a lifetime ruin probability could be
calcul at ed. Ruin was defined as the retireed
& Young, 2012:201).

The optimal annuity purchase and surrender charge strategies as well as the optimal
investnent strategy, with a risky and riélee asset being modelled, were determined. It was
concluded that if the surrender fee was significant, an annuitant wotildurchase a life
annuity unless it covered all o fiongrmauld annui
partially annuitise if the surrender charge wéesemed smallenoughby the annuitant
Furthermore, it was concluded that the surrender fee level at which an individual might
consider to purchase the proposed annuity, might be too low for yapnoitiders so as to be

a profitable product for thefWang & Young, 2012:213)

The study by Brown and Warshawsky (2013:677) integrated life annuities witktdong

care insurance coverage. The study combined the challenges faced by each of these two
markets and attempted to find a harmonised solution. Immediate life annuities are subject to
low demand due to individuals with low life expectancies not being as likely to purchase
these products which, in turn, lead to higher annuity prices, i.e. lowertyabeuaiefits payable

by life companies. The loAgrm care insurance coverage suffers fittvn fact thata large

portion of the populatioarebeing rejected by underwriting standards due to ill health or poor
lifestyles and thus lower life expectanciesd®n & Warshawsky, 2013:677).

The authors made use of the Health and Retirement Study which contains data on individuals
in retirement and their disability incidence. The study put forward the objective of
establishing whether or not underwriting can beoiticed on a more extensive basis to the

life annuity market, and vice versa (Brown & Warshawsky, 2013:678).
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The authors presented evidence that a product combining these two fields could well succeed
in having individuals qualify for longerm care insurece who do not currently qualify. This

could potentially be achieved through pooling risks via the annuity market. This should in
turn also provide more affordable life annuities to the market (Brown & Warshawsky,
2013:679).

Horneff, Maurer, Mitchell andRogalla (2013:22) analysed GMWB variable annuitiasd

showed the increased utility these products offdrese products were also discussed in
Section2.3.3.The resultof the studydiffered significantly from previous research in that the
authors suggestl that measurable amounts of GMWBs should be purchased long before
retirement, whereas other studies suggested that pensioners will postpone purchasing deferred
annuities (Horneff, et al, 2013:22).

Finally, a recent study biuang Milevsky and Salisbury (2013:ii) analysed U.S. variable
annuities with aGLWB purchased as an additional option based on an American option
pricing framework. The authors analysed the optimal age at which a pensioner should initiate
the guaranteed lifetime income payments. Toaycluded that pensioners should start taking

i ncome from this product in their | ate 500s

3.3 Conclusion

Chapter Three provided an overview of both national and international abvasiég research
studies.The studies were presented in clolmgical order but the international studies were
first divided into utility andrisk-return sections. The international studies provide a clear
distinction between these two study areas whereas the South African studies mainly follow a

risk-return analys alone.

The most important results from each of the studies were highlighte¢irasdnted. The
South African research was dealt with nmore detail due to the unigueness of the South
African annuity market as well as the fact that thissisfocusses s¢ely on South African

annuities.
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Chapterd

Research Methodology

Chapterfour describes the methodology followed in the study. The chapter is structured into
several sectiondt is advised that the reader consults Chapter One and familiarises himself
with the Overview of the Studgection before continuing with this chaptemeT data
collection process is explaineth Section 4.1after which the methodology of return
simulations is discussedihe calculations of annuities and the subsequent analyseottare

discussedn Section 4.3

4.1 Simulating Investment Returns

4.1.1 Collecting Historic Data

The investment returns for the asset classes mentioned before were all based on historic data
(until 2013) and the underlying statistics from these classes. AHisheric returns obtained

were total returns, i.e. with investment income reinvested, and measured in South African
Rand (ZAR). This was done in order to ensure continuity amongst returns and to nullify any
exchange rate risk. The returns were also logabmeturns as these were required for the
return simulations. The choices of which indices were to be used as investable proxies and the

collection of historical data are elaborated on next.

4.1.1.1 Local Equity, Local Bonds, and CPI

Firer and McLeod (1999) comatted a comprehensive database, starting in January 1960,
containing the monthly index values of the JSE All Share and All Bond Index. The inflation
rate, measured by monthly increases in the CPI, was also included in this database for the
same time pera. The database was kept up to date by the authors until 2010. This dataset is
considered the best representation of the two major South African indices. It is also included

in the Dimson, Marsh and Staunton (2002) database.
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Data post 2010 was collectedin the INET BFA Database (2015). Data prior to 2010 was
also collected from the INET database and was contrasted to that of Firer and McLeod (1999).

No significant differences could be found.

4.1.1.2 JSE Top 40 Index

The TCPP annuity invests in the ALBI and JS&p B0 indices as was explained in Chapter 2.
Thus, in order to simulate future income streams for this product the investment returns for
the Top 40 Index also had to be simulated. The Top 40 Index contains the largest 40
companies listed on the JSE basadmarket capitalisation.

Data from 1960 onwards was obtained from Sanlam. It should be noted that the index itself is
relatively new and no data consequently exists that dates back to 1960. However, a fictitious
index was constructed by adding a histanionthly outperformance figure relative to the
ALSI (around 0.2%) to the ALSI return itself.

The actual index returns were used from July 1995 onwards. The Sanlam database covers the
period up to December 2012 and returns post 2012 were obtained frorNEfeBFA
Database (2015).

4.1.1.3 Local Property

Living annuitants are also allowed to invest in the property market. For this reason property
was also introduced as an investable asset class in this study. The J255 Total Return Index is
Sout h Af r i cetduwnittoust dnel svds sybsequently used as a proxy for property
investments by annuitants. Returns for the index were jointly obtained from Towers Watson

and the JSE research department and date back to February 1976.

4.1.1.4 International Equity

International or offshore investments, also offer living annuitants a diverse range of equity
and bond exposure. To simulate an investable offshore equity asset class it was first necessary

to select an appropriate proxy. TMorgan Stanley Capital Internation@SCI) MXWO
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I ndex fulfilled al/l the requirements for a p
performance. It also has a long history with data dating back to January 1971. The returns

were obtained from Bloomberg and it was ensured that it wasrdeated in ZAR.

4.1.1.5 International Bonds

Living annuitants may also invest in offshore bonds. Data for an international bond proxy,
unfortunately, did not have as long a history. The JP Morgan Global Bond Index was decided
on as a proxy for international banas it too only covers developed markets. Monthly

returns, measured in ZAR, were obtained from Towers Watson dating back to January 1986.

4.2 Generating Investment Returns

A new database was constructed with the historic data collected. This databasedaitai

the returns for the dates mentioned in Sectidn Bowever, in view of the fact that the
forecasting of asset returns was based on the underlying statistics of the database, such as
correlations, the database had to have a homogenous startiagdang date. In other words,

the number of investment returns had to be equal for all asset classes. Subsequently, the
dat abase started at January 1986, the earlie
obtained, and ended at December 2018s Hatabase included 336 monthly returns for six

asset classes as well as monthly inflation. All calculations were conducted in Microsoft Excel
2013. The following sections elaborate on the investment return simulation process followed

in this study.

4.2.1 Frequency Distributions

An intuitive statistical process was followed in simulating the returns for each asset class.
This process is best explained with a numerical example. Firstly, a frequency distribution was
created for each asset class. Tabledg&pics an extract from the distribution for the ALSI

asset class.
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Each column in Table 4i% now explaned. Column# numbers the intervals in the frequency
distribution from 1 to 150. In total the ALSI distributions were divided into 150 intervals.

Columnintervalsis a range of percentages structured around the lowest and highest monthly

ALSI
| # Intervals Frequency Relative R# Random Return
-35.20% 1 0.003 1 0.518706527 1.90%
-34.86% 1 0.003 2 0.695859106 4.31%
é é é é é € €
106 0.53% 139 0.414 106 0.229907694 -2.56%
107 0.87% 149 0.443 107 0.312315836 -1.19%
é é é e é é é
150 16.33% 336 1 150 0.753694486 5.00%
é € €
1000 0.68545493 3.97%

Source: Author (2015)

return for the sset class. Bins (differences between intervals) were set at 0.34% which

allowed for 150 intervals. Interval 1, which equad$.2%, is the lowest observation in the
ALSI database and interval 150 is the highEstquencycounts the number abservations

that are equdlo or below a specific interval. For example, there are 139 observations which

are equato or below the 108 interval (which is equal to 0.53%.olumn Relative divides

the specific frequency by 336 (the total number of observationseirsample) The 108'

i nterval 6s

presented here for emef understanding. This column indicates that therel&®0 random
numbers to be generatdRlandomis a random numbergbwveen 0 and 1, generated by Excel.

The columrReturnlooks up the random number generated in col&elativeand returns the
corresponding return frommtervals For example, the first random number that was generated
by Excel for the ALSI was equal to318. In theRelative column this random number
corresponds to interval 1.90% and this return is subsequently returned. This process was

repeated for each of the six asset classes as well as for CPI.
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4.2.2 Calculating the Statistics

Certain statistics were regad in order to complete the simulatiofifiese included monthly

standardieviations, correlations, andzholesky decomposition.

Monthly standard deviations could be obtained by dividing the annualised standard deviations
by the square root of 12. A colaéon matrix was also easily obtainable through the use of
0s

Excel correl ati ornRdemesthe standafd daviations asnwell a3 theb | e -

correlation matrix for the asset classes.

Table 4.2: Statistics

Standard Deviation
ALSI ALBI Top40 | SA Property | Int. Equity | Int. Bonds | CPI
Annual | 20.09% | 8.35% | 20.78% 16.65% 17.42% 14.08% | 1.96%
Monthly | 5.80% | 2.41% | 6.00% 4.81% 5.03% 4.06% 0.57%
Correlation Matrix
ALSI | ALBI | Top40 | SA Property | Int. Equity | Int. Bonds | CPI
ALSI 1.00 - - - - - -
ALBI 0.28 | 1.00 - - - - -
Top40 0.99 | 0.26 1.00 - - - -
SA Property | 0.29 0.36 0.26 1.00 - - -
Int. Equity 0.44 | -0.09 | 0.45 0.01 1.00 - -
Int. Bonds -0.11 | -0.23 | -0.09 -0.25 0.51 1.00 -
CPI 0.00 | -0.01 0.01 -0.10 -0.06 -0.08 1.00

Source: Author (2015)

The correlations between asset classes were taken into account by means of a Cholesky
decomposition. This decomposition allows for the simultaneous forecasting of returns while
taking into account theocrelations between each variable. The Excel code on which the
decomposition is based can be found in Appendix A. The results frodetbmposition are

presented in Table 3.The application of thisable is discussed in Section 82
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Table 4.3: Cholesky Decomposition

CholeskyDecomposition

SA Int. Int.
Property Equity Bonds

ALSI ALBI Top40 CPI

ALSI 0.058 - - - - - -
ALBI 0.007 0.023 - - - - -
Top40 0.060 | -0.001 | 0.007 - - - -

SA Property | 0.014 0.04 | -0.008 0.043 - - -
Int. Equity 0.022 | -0.012 | 0.004 -0.002 0.043 - -
Int. Bonds -0.005 | -0.008 | 0.004 -0.006 0.024 0.031 -

CPI 0.000 0.000 | 0.000 -0.001 0.000 0.000 0.006
Source: Author (2015)

4.2.3 Calculating Dependent Returns

After the frequency distributits were constructed and the individual independent returns
were derived it was necessary to standardise the values. This was done by subtracting the
mean from the observation and dividing by the standard deviation. Formula 4.1 depicts this

mathematicallyand a numerical example follows

. W
& (Formula4.1)

0 Ay,
W 1 OEQEMI QIEEDOQ
OO QI HPRATIIMOE QEQ0 &ivd Qi 0 G

, QI 0¢REDO O AN VAN O Q:

Table 44 contains an extract df0 out of 1 00Qesults which also is the case in Tables 4.5
and 4.6 For example,in the case of Table 4.the first observation for the ALSI was

computed as follows:

Cdobppph
vy

T oo
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-2.56% is a random return generated by Excel and for all intents and purposes came from the
Return column in Table 4.1If the same iteration was used in this example ashe
description ofTable 4.1 theandom return 0f2.56%would have been 1.90%he average of

the 1000 random returns generated in this particular iteragsoequal to-1.11% and is
subtracted from2.56% The historicalmonthly standard deviation of the ALSI asset class

equal to 5.80% and is used as the denominator in the frmu

Table 4.4: Independent Returns

Independent Returig(0,1)

# ALSI ALBI Top40 SA Property | Int. Equity Int. Bonds CPI

1 -0.633 | -0.243 | -1.202 0.063 0.267 -0.368 0.288
2 1.144 -0.134 | -0.421 -2.413 -1.356 0.963 0.177
3 1.914 0.410 -1.202 -0.229 0.498 1.354 0.399
4 -0.693 | -0.569 0.471 0.645 0.421 -0.446 1.508
5 -0.456 0.519 -2.038 0.208 1.039 1.276 -0.709
6 -0.278 0.628 1.195 -1.539 -0.197 0.102 0.843
7 0.196 -0.025 | -0.198 1.883 0.112 0.102 -1.374
8 -0.870 0.302 -1.258 -0.593 0.498 0.023 -0.599
9 0.314 1.282 0.136 0.281 0.576 1.980 1.397
10 | 0.077 -0.787 0.025 -0.083 0.344 1.041 0.953

Source: Author (2015)

With the standardisation of the independent returns complete it was then necessary to
incorporatethe figures obtained in the Cholesky matrix so as to derive the dependent returns.
This was done by making use of matrix multiplication. The matrix below is an algebraic
visualisation of how matrix multiplication works when a 3 x 3 matrix is multiplietth &i3 x

1 matrix. For the Excel calculations that were conducted 7 x 7 (the Cholesky table) and
7 x 1000 (the independent returtable matrices were used. The first three figures in the first

row of Table 45 are used as a numerical exaenfd illustrate these calculations.

DO m OO ok
Q0 0o Qo Q® Q&
MO QA Qe W QA
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Example:
Mo TOOC TBIOYX
TSI} TOC TBICA T@TOo TBIp
MW TOOo TBINMTE@ TMRTO TN PEMNTC TETQ

Table 4.5: Dependent Returns

Dependent Returns N(0O,vol)

# ALSI ALBI Top40 | SA Property| Int. Equity Int. Bonds CPI

1 | -0.037 | -0.010 | -0.046 0.000 -0.004 -0.005 0.001
2 0.066 0.005 0.065 -0.086 -0.028 0.007 0.002
3 0.111 0.023 0.105 0.032 0.056 0.037 0.001
4 | -0.040 | -0.018 | -0.037 0.006 0.010 0.002 0.008
5 -0.026 0.009 -0.042 0.026 0.021 0.051 -0.006
6 -0.016 0.013 -0.009 -0.071 -0.014 0.009 0.006
7 0.011 0.001 0.010 0.085 0.005 -0.008 -0.009
8 | -0.050 | 0.001 | -0.061 -0.023 -0.005 0.012 -0.004
9 0.018 0.032 0.018 0.034 0.017 0.061 0.007
10 0.004 -0.018 0.006 -0.014 0.026 0.047 0.005

Source: Author (2015)

The final step in calculating the dependent returns was to add the mean of each respective
asset class back to thedigs obtained in Table3l.For example the first randomly generated
return for the ALSI in Table 8.is equal t0-2.56% which is calculated by addir8.674%

(from Table 45) to the overall mean of 1.11%.
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Table 4.6: Dependent Returns

Dependent Returns

# ALSI ALBI Top40 SA Property Int. Equity Int. Bonds CPI

1 -2.56% | 0.10% | -3.44% 0.94% 0.17% 0.41% 0.74%
2 7.74% | 1.56% | 7.67% -7.69% -2.16% 1.65% 0.86%
3 12.21% | 3.34% | 11.66% 4.17% 6.18% 4.70% 0.74%
4 -2.91% | -0.69% | -2.61% 1.58% 1.56% 1.18% 1.44%
5 -1.53% | 1.98% | -3.04% 3.56% 2.70% 6.11% 0.04%
6 -0.50% | 2.36% | 0.21% -6.11% -0.81% 1.88% 1.21%
7 2.25% | 1.17% | 2.16% 9.45% 1.05% 0.19% -0.27%
8 -3.94% | 1.20% | -4.95% -1.39% 0.15% 2.20% 0.25%
9 293% | 4.27% | 2.94% 4.32% 2.30% 7.04% 1.27%
10 | 1.56% | -0.67% | 1.70% -0.44% 3.20% 5.66% 1.10%

Source: Author (2015)

This process of generating returns was repea@@DXimes for 480 months (40 years) and for
six asset classes as well as inflation, resulting36000 differentpercentages which are all

correlated according to the statistics presented in Tallend. 4.3

4.3 Calculating Present Values

The purpose of this study is fovide a better understanding of the vatkmuth African
annuities er retirees Five different annuities were therefore compared based on a present
value and ruin probability analysis. This section discusses how the present values were

obtained for each annuity.

4.3.1 Living Annuity

The assumptions made in this study resulted i0@Bdifferent livirg annuity present values
that were calculated. This figure is obtained from four asset allocations, three initial
drawdown rates, one drawdown strategy, eight retiree scenarios @@l reéturn iterations.

The assumptions are elaborated on next.
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4.3.1.1 Asset Allocation

For each othe retiree scenarios in Tablel1t was assumed that they could invest in each of
four asset allocations (AA). These allocations are depicted in Tabbekbw.

Table 4.7: Asset Allocations

Asset Allocation 1 2 3 4
Bonds

Local BondqALBI) 5.00% 20.00% 30.00% 45.00%

International Bonds 5.00% 5.00% 10.00% 15.00%

Total Bonds 10.00% 25.00% 40.00% 60.00%
Equities

Local Equity(ALSI) 55.00% 40.00% 35.00% 25.00%

International Equity 20.000 20.00% 15.00% 10.00%

Total Equity 75.00% 60.00% 50.00% 35.00%
Property

Local Property 15.00% 15.00% 10.00% 5.00%
Total Assets 100.00% 100.00% 100.00% 100.00%

Source: Author (2015)

The asset allocations range from aggressive to conservative. 3thalltication (AA1) is the

most aggressive with a total equity allocation of 75%. The total equity allocation consists of
73.33% local equities and 26.67% international equities. Local and international equities
therefore make up 55% and 20% of tbtal portfolio, respectively. The total bond allocation

is equally weighted between local and international bonds and contributes 10% to the total
portfolio. This leaves 15% to be invested in local property. All three other allocations are

structured in similafashion but become more conservative, i.e. less eguity property

investments and more bonds.
43.1.2 Fees

Although living annuities have become popular retirement products they are nevertheless
criticised for having expensive fee structures. TabBedépicts be living annuity fees that

were applied in this study. The Net Fee Factor (NFF) is #aiaand included in
Section 4.3L.5
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Table 4.8: Living Annuity Fees

Fees ALSI ALBI Top40 Pkggg'ry Egﬁity Int. Bonds
Asset managemer,  1.70% 0.80% 1.00% 1.44% 2.24% 2.25%
Adviser's fee 0.60% | 0.60% | 0.60% 0.60% 0.60% 0.60%
LISP fee 025% | 0.25% | 0.25% 0.25% 0.25% 0.25%
NFF 97.45% | 98.35% | 98.15% | 97.71% | 96.91% | 96.90%

Source: Author (2015)

Asset maagement fees were calculated based on an average of prevailing market fees of
similar investments. Table 9tshows how these percentages were derived. The individual
asset management fees in the table are total expense ratios and were obtained from the

company websites.

Table 4.9: Asset Management Fees

Company Funds
ALSI ALBI P';ggg:ty Int. Equity | Int. Bonds
Sanlam 1.42% 0.87% 1.45% 2.06% 2.40%
Old Mutual 1.55% 0.89% 1.44% 2.08% 2.09%
Coronation 1.63% 0.87% 1.43% 2.41% -
Allan Gray 2.18% 0.52% - 2.40% -
Average 1.70% 0.79% 1.44% 2.24% 2.25%

Source: Author (2015)

Apart from the asset management fee an annu
service fee (0.25%) were also debited agdimstinvestment. This is in accordance with De
Villiers-Strijdom (2013:39) and Goemans and Ncube (2008:24).

Fees are deemed to be a significant aspect of living annuities as typical fee structures on a
R1000000 living annuity product could cost the anaaoit approximately R2600 per
annum. The underlying investment fund subsequently has to deliver a 2.5% annual return to

break even.



115

4.3.1.3 Initial Drawdown

None of the previous South African annuity studies could support drawdown rates higher than
7.5%. Goemanand Ncube (2008:33) concluded that a maximum 7.5% drawdown rate might
be sustainable. Beinash (2007:19) concluded that a maximum drawdown rate of 5% is
sustainable. For this reason only three initial drawdown strategies were tested: 2.5%, 5% and
7.5%. It wvas deemed unnecessary to test for higher initial drawdown rates as previous studies
already proved this to be a neastainable option.

4.3.1.4 Drawdown Strategy

One direct and four indirect drawdown strategies were followed in this study. The direct
strategy anually increased the initial Rand amount by the simulated ioflatirhis would
ultimately provide an indication of whether or not living annuity portfolios could sustain

retirees on a real basis

Indirect strategies were also tested during ruin probalaiditpulations. A living annuity was
constructed based on the payment profile of each of the four guaranteed annuities. This
entailed using the monthly annuities paid by each of the four guaranteed products as a
substitute in the living annuity product ilsdJltimately, this tested whether or not a living

annuity portfolio could sustain the annuities paid by the guaranteed annuities.

4.3.1.5 Numerical Example

This section contains a detailed numerical example of how the living annuity present values
were obtainedThe section follows the structure as put forth by De Vilggidom (2013)
with permission from the author. The investment procedure for retiree case number 1 is

presented for a two year period Trable 4.D.



116

Table 4.10: Numerical Example

Background Example
For each of the retirees in cases 1 to 8 i
Table 4.1 a retirement date of 1
January 2015 and RIDO0O0O in retirement
capital is assumed.
Retiree Case 1

Date of death:

The annuity wil continue to make payment
for the number of years specified in Tabl
4.1.

21 years from now

Asset Allocation:
Each of the four in Table 4.8.

Aggressive (AA1)

Initial drawdown rate:
Each of the three drawdown rates stipulat

2.5%

Drawdown strategy Increases by the p
Cost Example
Asset management fees:
Local equities (ALSI) 1.7%
Local bonds (ALBI) 0.8%
Local property (J255) 1.44%
International equity (MXWO) 2.24%
International bonds (JPGBI) 2.25%
Adviser's fee (incl. VAT): 0.6%
Service fee (incl. VAT): 0.25%
Net fee factor (NFF) for:
Local equities (ALSI) 97.45%
Local bonds (ALBI) 98.38%
Local property (J255) 97.71%
International equity (MXWO) 96.91%
International bonds (JPGBI) 96.90%

The NFF equals 1 minus the sum of fees
applicable to each specific asset class.
The costs are deducted from the portfolio
the end of each year directly after the las
annuity payment has been made. Costs i
deducted before the portfolio is rebalance
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Table 4.10: Numerical Example (continued)

Investment Process at the
End of Month 1

Example (continued)

Section 4.3 described the
process of simulating the
returns for the different ass|
classes. One of the iteratiol
generated is used as an
example to iustrate how the
annuity payments are
calculated.

Each asset portion of the

portfolio is increased on a

monthly basis by the
simulated return*:

0 &1 0 VEHABID &
P YQo B ¢

ALSI 2pimmn@ VPP og B 2L oigdpw
ALBI 2pnmmn@ Pdp 18P 20VgoHw
J255 2pinmmn@ uviPp Woub 2p@ggE T
MXWO 2pimmn@ niPdp & T P 2 ¢ rpdpdt @
JPGBI 2pnnmmn@ Pdp 18 TP 2uQ Wi

The calculation of the first

monthlyannuity payable is c® b

intuitive. At a 2.5% initial 2PTMIMMTNMRW—— 2CTT Y O

drawdown the first annuity| P<

would equal R2 083.33.

The relevant monthly

annuity amounis then
deducted from each asse]

class. This process is
repeated for each month o

0 €1 0 QLN "BTHREEO Q
0¢ ¢ 00D

the year*:
ALSI 2vooncdw 2qquypdyyddo v b 2 vV EEPRY @
ALBI 200ocHw 2qypdyddu P 2v@CHP O
J255 2pPpQCCE T 2qypd@p L P 2 p @EepBT
MXWO 2¢mppgne 2qydddc b 2 ¢ TP w
JPGBI 2vVQuwWape 2qiyd AL P 2 UV T WA TT
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Table 4.10: Numerical Example (continued)

Investment Process at th
End of Year 1

Example

Deducting fees at yeand

(December): 0 &1 O Qi BIQAEEO Q
The NFF is used in this 0¢¢ oD@ wil OO0
calculation*.
ALS| 20 ypeC&T 2 quypdy A v b
Do vbP 2u@p eaPp
ALBI 200080 2 qgquydyadu b
Poguvb 2¢CpgyY
3255 2pyoxt®H W 2quyd@p L b
PG PP 2p UxcTapx
MXWO 2 C TR @T 2 gy ddc b
Gw@op P 2 ¢ Tprp Y
IPGBI 20VQwdyx 2 grydyddu b

@ mnpb 20T 1&U

Rebalancing the portfolio
at yearend (December):
All the values from # 1 to

5 are added together at
yearend. The total amour
is then rebalanced

according to the asset

0 €1 0 QEDIDEQ WO B
200 @ 0P 20 PE Y 2 p YXCTRPX
2CTOIPPITY 20 T TE&L 2 pT QY LAPTT

allocation.
ALSI 2ptepudmu v b 2 v ypepFK p
ALBI 2ptepudmu b 2v0qyHp
J255 2pteyud™@pu b 2p uwp o
MXWO 2ptopudTmd b 2 ¢ ppoudP t
JPGBI 2ptepudpn@bh 2vqgydHp

*Differences due to rounding
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Table 4.10: Numerical Example (continued)

Investment Process at the
End of Month 13 SemglE
The investment process
repeats itself in the seconc
year again and only the
calculation of the annuity
differs.

The calculation of the Inflation was treated as an asset class and simulated :
thirteenthmonthlyannuity | with the six other asset classes. Moy CPI percentages
payable is as follows: First were subsequently simulated.
the previous

simulated inflation has to bg The geometric average of the monthly inflation is
calculated. calculated so as to provide a yearly inflation percenta
"0¢ Q0 WO Q¢ ¢
Inflation 01 € QP O®E Qi Po Q¢ &
LE poPg
E TP b
E TTP
E TpP
€ p®» whb
€ T3t w b
€ pd p b
€ TWTP
e p® X P
g T3t o b
£ e o b
€ P& wb
€ T8 T P
01 € QP O®E Qi Po Q¢ &
‘0 Q0 wo Qe g p b
Growth in annuity 0EEONQD®D® E O QP 0t Qa WO Q¢ &
0L e o0 QRuUnm Yy @ p 18T Y C
2 va M
**0 & ¢ 0 Baantrolled to be within the regulatory 2.5
and 17.5% annual drawdown rate.
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Table 4.10: Numerical Example (continued)

Discounting Cash Flows Example
5o 00 00
p O p Op ©O

00 «
The annuity received in mont| p Op Op O
n was discounted by the
geometric average of the 50 YOI & "@ecxaon Q

monthly inflation (month 1 to
n). The same holds for the
terminal value, i.e. the

p Op OE p ©

remaining value that was leff e USHLN e
over in the fund at the death @ Ui Qi 06O £ O i
the retiree(s) 600 Dé¢E€a@e ¢ 6INAGQMQL QQ

O 0 ¢ g mME Qu 0o Q¢ €
YQI & "@Edoo Q
1 Qa 0Qb QEFAND b QIO MEFMQO ¢ Q
W MO QD "M Qo QI QQ

5o 2 gquydr o 2 gy o
P TP p TP TWT P
2 ) x
Gt Y@y o £

p T oOobPp ™MTPp MpP

2p@us Yy 2 ppX @YY
P T ebPp ™ TPE p TP

2P Ycud g
Source: Author (2015)

4.4 Life Annuities

Four different life, or guaranteed, annuities were analysetisnstudy. Present values for
these annuities were obtained by following the exact same discounting methodology as
illustrated in Table 4Q. All annuity quotes for the retiree scenarios in Table were
provided by Sanlam and an initial retirement camfeéR1 000000 was assumed. Scenarios 5

to 8 were priced at joidife rates. It was deemed necessary to include these scenarios in the
study as 58% of the South African population between the ages 55 to 64 are still married, and

35.5% of the people inikhage group have already retired. Of the population aged 65 years or
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older 34.5% are still married and 63% of the people in this age group are retired (EightyZ20,
2015).

It should be noted that these joInti f e r ates were pricethisat a
implies that a spouse's pension of 75% of the main member's pension will be payable to the
spouse if the main member dies and is survived by the spouse. It was assumed, based on the
a(55) life mortality table that in each of the cases tested inttidly $he main member was
survived by the spous&he annuities were also priced ajuarantee period of fivgears

The quotes for all annuity products are presented in Table Beks were already accounted
for in these quotes.

Table 4.11: Annuity Quotes

CEE® | M (Sﬁgﬁse) Aﬁ]\ﬁtly Aensr::lgltgti(r?;/)o InI]iCIr?l:I:dn- el
1 55 - R8 075 R5 076 R4 107 R4 532
2 60 - R8 527 R5 595 R4 678 R5 122
3 65 - R9 110 R6 251 R5 404 R5 859
4 70 - R9 898 R7 123 R6 361 R6 814
5 55 52 R7 389 R4 318 R3 316 R3 700
6 60 57 R7 618 R4 642 R3 683 R4 088
7 65 62 R7 941 R5 057 R4 159 R4 583
8 70 67 R8 416 R5 623 R4 800 R5 237

Source: Author (2015)

4.4.1 Level Annuity

Table 4.2 is presented as an example of the distimg process applied to level annuities.
The actual monthly annuity is given in Table #dnd is constant throughout the life of the
retiree(s). Each of the @00 different inflation iterations were used for discounting purposes
and 8000 different presnt values were thus obtained.
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monthly inflation (month 1 to

n.

Discounting Cash Flows Example
5o 00 00
p ©O p Op ©
0O x
The annuity received in mont p Op ©Op ©
n was discounted by the .
geometric average of the 00O

p Op OE p ©

L QY
0@ 01 Qi N®®OOGIQN £ 0 i
60 DEEBM@AE 6 " QODOQQL QQ
‘0 0 €& &b ME QA OO Q¢ ¢

p TP p THEPp TP
24ty v E
p T oOobPp ™MTPp MpPpP
24ymx v
p T ePp T™MTPE p TP

2 PTT X TI&DY

4.4.2 Escalaing Annuity

Table 4.13is presented as an example of the discounting process applied to escalating
annuities. The initial monthly annuity is given in Tablel4dnd increases annually, on a
compounding basis, by 5% throughout the life of the retiree(s).ekample, the initial
annuity for retiree case number 1 was equal t®@R& This annuity was paid out for the first

Source: Author (2015)

twelve months after which it increased to & x (1.05) = R829.80.

Each of the D00 different inflation iterations were used foratianting purposes resulting in

8 000 present values.
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monthly inflaton (month 1 to

n.

Discounting Cash Flows Example
5o 00 00
p ©O p Op ©
0O x
The annuity received in mont p Op ©Op ©
n was discounted by the .
geometric average of the 00O

p Op OE p ©

L QY
0@ 01 Qi N®®OOGIQN £ 0 i
60 DEEBM@AE 6 " QODOQQL QQ
‘0 0 €& &b ME QA OO Q¢ ¢

2 umx @ 2 Uty @
p TP p THEPp TP

2Uunx o

M

p T oOobPp ™MTPp MpPpP

2p @ QQT

P T ebp ™ TPE p ™bP

2 W XXuX 8 O

Source: Author (2015)

4.4.3 Inflat ion-linked Annuity

This section describes the calculation and discounting process of the inflaieh annuity

model in this study. Table #41lis presented as a numerical example of the calculations

followed. The initial monthly annuity is given in Tlab4.11 and increases annually, on a

compounding basi s,

example, the initial annuity for retiree case number 1 was equal to R4 107. This annuity was

by the previous year o6s

paid out for the first twelve omnths after which it increased to R4 107 x (1.0821) =

R4 444.03.

Each of the 1000 inflation iterations were used to increase the initial annuity. The cash flow

receivedn month n was discounted by the geometric average of the monthly inflation (month

1 ton).

I
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Investment Process at the
End of Month 13

Example

The investment process
repeats itself at the end of
each year.

The calculation of the
thirteenthmonthlyannuity
payabe is as follows: First
the previous
simulated inflation has to be

calculated.

Inflation was treated as an asset class and simulated ¢
with the six other asset classb®nthly CPI percentages
were subsequently simulated.

The geometri@average of the monthly inflation is
calculated so as to provide a yearly inflation percenta

Inflation

0¢ Q0 WO Q¢ ¢
01 £€Q¢@ O'OE Qo PO Q¢ ¢
O AE poPC

™ QP
T™T P
™ p P
P wh
™t wb
pd p b
T 1T P
pd X P
T™§to b
™ ob
P& wb
] T P

™ e - - - - - -

€
£
€

01 £€Qp O®E Qa PO Qf ¢
0¢ Q0 0O Q¢ gr P

Growth in annuity

0EEON®D EOQOEP O Qo WO Q¢ ¢

0EEO0QRp PP TIYCP
21T 1&O0
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Table 4.14: Numerical Example (continued)

Discounting Cash Flows

Example

The annuity received in mont|
n was discounted by the
geometric average of the

monthly inflation (month 1 to

n.

5o 00O 0O
p © p Op ©O

0O .
p Op Op O

00
p Op OE p ©

0 Y,
0w 01 Qi NG DO AXQA € 0 i
60 0¢&ED@eE ¢ 6I0Q@RMU
O 0¢€E&dME QU 0o Q€ ¢

2TIp 1Y 2P TY
P ™MeP p T™HeEPp ™TP

2TpT1Y

M

p T oOobPp ™MTPp MpP

2puva
p ™M ebPp ™ TPE p ™bP

2 W o T

4.4.4 TCPP Annuity

Source: Author (2015)

The CompletePicture Pensiomnnuity, as with all the other annuities, was explained in the

second chapter. It is briefly discussed again below.

The TCPP annuity guarantees annuitants an increase in their yearly annuity according to

Formula 2.2. This increase is a futmen of th e

comprising of 50% of the JSE Top 40 Total Return Index and 50% of the ALBI. The increase

is subject to a minimum of 0% (TCPP, 2014).

| ast

five

year so

r

et
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Table 4.5 is presented aan example of the methodology applied to the TCPP annuity. The

initial monthly annuity is given in Table 4.1dnd increases annually by the geometric average

derived from Formula 2.2Each of the 1000 return iterations were used to calculate the

presentalues for the eight different retiree scenarios.

Table 4.15: Numerical Example

Investment Process at the
End of Month 13

Example

The investment process
repeats itself at the end of
each year.

The calculabn of the
thirteenthmonthlyannuity
payable is as follows: First

the current
ALBI returns are calculated

Monthly returns were simulated and the geometric ave
of these 12 monthly returns equals the yearly return fo
asset class.

Top40

YEMTY QO i €
01 é’Q@&)"c}(érr‘]T'N'Qb i €
O AE poOoPC
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Table 4.15: Numerical Example (continued)

3 cpmb
3 pd T P
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3 p8t Tt b
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€ @3ty b
Top40 Return 3 o wb
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QNG

3 p&uL b
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ALBI Return
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Table 4.15: Numerical Example (continued)

Growth in annuity

Example

Formula4.2 is used to

p Qp Qp Qp Vp Q-

Calculating the increase

calculate the annual increay 0 d® RS p TBICUL P
in annuity.
Q MYQo 61 ¢ MYQOOI ¢
Calculating i . .
(before fees) T wod whp TMw¢ & o b
P@ b
Q p Q Wwp TWCL P
Calculating # .
(after fees) P PBOPwp TICL P
p&vbp
Prior (gross) returns equal 11% which translate into 8.2
net of fees. This figure

returns, and 13.55% is used for the fifth return.

p UG aobp R obPp YWRaobp UBobPp p@Ub
p T®TOU

D Oad x Amb  uvd x P

Growth in annuity

0Lt 0 QDOdEQ o p 0 ©I QI Q

00 QAW oc@p mdruL L X
2 TX U ¢
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Table 4.15: Numerical Example (continued)

Discounting Cash Flows Example
5o 00 00
p O p Op O

60 x
The annuity received in mont p Op Op ©
n was discounted by ¢h .
geometric average of the 00O
monthly inflation (month 1 to p Op OE p ©
n).
0 "X

0w 01 Qi uwhaxas T FQ € 0 i
00 DéEED@e ¢ 6INADAQQL QQ
O 0€E&DmMmE Qh WO Q¢ &
., 21T0 0C 2 1T0 0C
P ™ oeP p T™OPp TTP

2 1T0 0C
p ™ OobPp ™MTPp MpP

R

2CRXP W
p TP p ™ TPE p ™ P

2 pTX XKo@t
Source: Author (2015)

4.5 Ruin Calculations

This study also included ruin probability measurements. Several definitions, or benchmarks,
were used as the measurement of ruin. This section describes how these calautatons
conducted in determining the probabilities of ruin.

Ruin calculations were mainly conductext fiving annuities. Section 4.5 discusses the ruin
approach in terms of &nancial ruin model and Section 425discusses ruin in terms of
whether or nothe underlying living annuity portfolio could sustain the annuities paid by the

guaranteed products.
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4.5.1 Living Annuity Inflation Model

A model was constructed that tested whether or not the living annuity analysed in this study

could provide protection agsst inflation. Ruin was defined as the simulated annuities not

being able to

ncrease with the

previous

y e a

of 17.5% was reached in any of the years wherein a retiree was still eligible to receive an

annui/, the payment was recorded as a failure, or said to be in ruin. Rather than declaring that

specific strategy a complete failure, the model was designed to keep simulating payments and

to record the total payment failures during the life of the retiree.

Table 4.6 is presented as a humerical example of this ruin definition.

Table 4.16: Numerical Example

Background

Example

For each of the retirees in
cases1to8inTable 4.1 a
retirement date of 1
January 2015 and RIDO000
in retirement capital is
assumed.

Retiree Case

Date of death:
The annuity will continue to
make payments for the numb
of years specified in Table 4.

21 years from now

Asset Allocation:
Each of the four in Table 4.8

Aggressive (AAl)

Initial drawdown rate:
Each of the three drawdown
rates stipulated.

5%

Drawdown strategy

|l ncreases by the pre

Drawdown Rate and Ruin

Example

Each year the annual
drawdown rate is controlled

via the annuity paid tbe

within regulatory limits.

0 €& & 0 MPw 0 Qi 0 00 €

00 EufXD 0D DQ e Q

c POE Qp @b

Annuity received in 2028

R11 662.22

Simulated inflation for 2028

8.58%

Drawdown limits tested

2ppogZqop UB PP wpc
2X pp M w

C@xb
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Table 4.16: Numerical Example (continued)

Annuity to be paid in 2029 00 QO p(boo Eda® ©QM@E ©
P C

o s s e 22X TUP TI® W
oasoQcp(f@l:woT

2p TG C& UL

The amount of times the upp _ _ B
cap was breached is recorde Yo Qe Mo Qad n QORI D Q
and added together.

Source: Author (2015)

The example above depicts a spiedaséafalore. plear 6s
failures for this specific iteration are then added up. This totalled six for this specific retiree
scenario. The process is repeated for each of tl#QlL return iterations. Results and

conclusions from these calculations are preskint the next chapter.

4.5.2 Annuity Replacement Models

Models were also constructed that replaced the annuities generated by the living annuity with
each of the annuities generated by the guaranteed annuities. This tested whether or not the
living annuity potfolio would be able to sustain payments that were made by guaranteed
annuities. This section presents the methodology behind the analysis. Only the guaranteed

level annuity is presented here as the process is homogeneous across all guaranteed annuities.

4521 Guaranteed Level

The cash flows generated by the living annuity were replaced bgattte flows from the
guaranteed annuisdor each of the eight retiree cases. The living annuity calculations thus
followed the exact same approach as in Tabl@ Eut the calculation of the annuity itself and

the different initial drawdown rates of the annuity were ignored.

Table 4.17s presented as an example of this annuity replacement process.
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Table 4.17: Numerical Example

Background Example

For each of the retirees in
cases1to8in Table 4.1 a
retirement date of
1 January 2015 and
R1 000000 in retirement
capital is assumed.
Retiree Case 1
Date of death:

The annuity will continue to
make paymestfor the numbe
of years specified in Table 4.

Asset Allocation:
Each of the four in Table 4.8

21 years from now

Aggressive (AA1)

Initial drawdown rate n/a
Each monthly guaranteed annuity substitutes the orig
Drawdown strategy annuity generatedy the living annuity. The annuity is

controlled to be within the regulatory limits.
Initial annuity: R2083.33
(if a 2.5% drawdown rate is applied)
Substitute initial annuity: R875
(as per Table 4.12)
The increases are imk with what was simulated in ea

Increases in annuities annuityods case. For exa
still increases annually  with 5%.

The amount of times the upp _ _ _
cap was breached is recorde Y6 Qe No Qadi n QvHRwi OO
and added together.

Source: Author (2015)

Ruin calculations were conducted in exactly the same fashion as per T&bl&heIhumber

of payment failures, characterised by the upper cap being breached, were recorded and used in
the analysis in the next apter. The process was repeated for four asset allocations, eight
retiree scenarios and with each of th@00 return iterations yielding 320 different results

per guaranteed annuity.
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Chapter 5

Results

This chapter discusses the results obtainethénstudy. The chapter is divided into eight
different sections. Each of the eight sections individually addresses the eight retiree cases
analysed. The same analysis process is used for each of the retiree scenarios. The first section,
however, containsa more detailed explanation of the steps followed to arrive at the

conclusions.

5.1 Retiree Case 1

This section presents the results for a 55 -‘pddmmale retiree with a life expectancy of 21

years.

5.1.1 Present Values Analysis

A total of 1 000 present valueseve generated for each of the four guaranteed annasgies
was explained in Chapter #he living annuity, however, followed 12 different strategies and
subsequently had 12 000 present values. The following examples are given to indicate how

they are diffeentiated from each other in this study:

1 R1-1-1 refers to retiree case Bhs( per Table 1)1 initial drawdown of 2.5%;
aggressive asset allocation 1 (as per Tabi¢

1 R2-2-3 refers to retiree case 2 (as per Tab®B; initial drawdown of 5%; moderate
asset allocation 3 (as per Tabler)

1 R33-4 refers to retiree case 3 (as per Tahld); initial drawdown of 7.5%;
conservative asset allocation 4 (as per T4big

The first step in the present value analysis was to arrange each of the 1 000 pressnt valu

obtained, for each of the five annuities analysed, from lowest to highest.
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Figure5.1 depicts the present values obtained for the 55gldaretiree. The average present
values for theguaranteedannuities, except for the TCPP annuity, are represdytéide solid

straight lines in the figure. This makes for better visualisation of the results and creates a
benchmarkagainstwhich the living annuity strategies can be measured. Living annuity
strategies can be differentiated as follows: asset allocai@nsoloured red, black, blue, and
green for aggressive to conservative portfolios, respectively. Strategies that followed a 2.5%
initial drawdown rate are represented by the solid lines and the dashed lines represent the 5%
initial drawdown rate strategg. Finally, the 7.5% initial drawdown rate strategies are
represented by the dotted lines. Thereasan the drawdownpercentagén subsequent years

was equal to the previous yéamflation rate

What is clear from the figure is the-gnd downside gtential offered by the living annuities.
While the majority of living annuity present values lie above the initiaD&1000 capital
investment, there are strategies that fail to return this initial investment. This is in contrast
with the guaranteed anities which, on average, did not deviate too far from0OBQ00O0 in

present value terms.

Furthermore, it is also noteworthy to mention the aipd downside potential offered by the
TCPP annuity. On the right hand side of Fighrke one can clearly see tharesent valuesf

this productare significantly lower tharthat of theliving annuity strategies. This makes
intuitive sense as the TCPP annuity is also a guaranteed product and therefore should not

show greater rewards than the more risky, unguararitegd annuity.

What is also evident from the figure is that higher present values, from a living annuity
perspectiverequirelower initial drawdown rates. On the other end of the figure the opposite
is true. This is due to the fact that if one knows timderlying fund will suffer major losses
during the investment period and will in all likelihood be depleted at the time of death, the
maximum possible incommight as well be drawifrom it. The result is that there is very
little capital remaininginta under |l ying investmentaftegrthet f ol i
maximum incoméhad beerdrawn from the fund. Furthermore, if the lower initial drawdown
rate is followed the underlying portfoliacreases in sizas the withdrawal rate is not greater
than thenet investmenincomeearned. Thus, based on the power of compounding interest the
underlying fund value will show significant growth as time passes. It is important to note that
in this casea significant portion ofhe present valueonsists of tk remaining fund value at

t he r et ias aprobed tthd a&ctaal ihcome earned by hitaring his lifetime
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Present Values for all Strategies

R6 000 000.00

R5 000 000.00

R4 000 000.00

R3 000 000.00

R2 000 000.00

R1 000 000.00
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R1-1-1 R1-1-2 R1-1-3 R1-1-4 - = =R1-2-1 - = =R1-2-2
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TCPP Level Average 5% Average Inflation Average

Figure 5.1: PresentValues for all Strategies

Source: Author (2015)












































































































































































































































































































































































































