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1. Introduction 
 

Every year living annuity (ILLA) investors review their annuity income and 

make an annuity income choice for the forthcoming year. The chosen income 

will be a fixed rand amount or percentage of retirement capital available at 

that stage for the forthcoming year. Typically, investors receive from the ILLA 

product provider a review document that contains income withdrawal 

(drawdown) guidelines from ASISA (The Association for Savings and 

Investment South Africa).1  

 

For example, the following guidelines are included in the annual review 

document. Current legislation permits a minimum drawdown rate of 2.5% and 

a maximum drawdown rate of 17.5% of retirement capital each year.  

 

 

 

Source: ASISA, 2010, Standard on Living Annuities 

 

                                                
1
Download ASISA’s Standard on Living Annuities (SLA) from the following source: 

 
 http://www.asisa.co.za/downloads/standards/2011/may/Living%20Annuity%20Standard.pdf  
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It is easy to base one’s income withdrawal (drawdown) decision purely in 

percentage terms, especially to align one’s decision with ASISA’s guidelines, 

but an unfortunate consequence thereof is that there are no guarantees that 

every year the growth of the investment portfolio will outperform or grow in line 

with inflation, i.e. rising living costs. Or, it may very well be that portfolio 

growth is well above the inflation rate that would result in the investor drawing 

down perhaps too much income that may adversely affect the long-term 

sustainability of the retirement plan going forward.  Alas, good times (high-

return periods) do not last forever. 

 

The table below illustrates the typical dilemma an investor may face when she 

is basing her income decisions purely on percentage of retirement capital, 

namely that the rise (or decline) of annuity income is not directly related with 

the inflation rate over time.  

 

 Time 
Frame 

Open 
value 

Income 
selected 

Rand 
amount 

Portfolio 
growth Growth in rand 

Closing 
value 

Over the 
next year 

3,000,000 5% 150,000 20% 570,000.00 3,420,000 

Increase 
in income 
over a 12-

month 
period 

Inflation 
over a 

12-
month 
period 

The year 
thereafter 

3,420,000 5% 171,000 -5% -162,450.00 3,086,550 
14% 6% 

Following 
year 

3,086,550 5% 154,328 7% 205,255.58 3,137,478 
-5% 7% 

 

  

Alternatively, the ILLA investor may choose a fixed amount that she increases 

each year with the prevailing inflation rate. In that respect, the annuity income 

stream is much more predictable (see table below), but the underlying 

retirement capital may be eroded too soon, especially when investors are 

experiencing a spate of bad return periods.  

   

  

 Time 
Frame 

Open 
value 

Income 
selected 

Rand 
amount 

Portfolio 
growth Growth in rand 

Closing 
value 

Over the 
next year 

3,000,000 5% 150,000 20% 570,000.00 3,420,000 

Increase 
in income 
over a 12-

month 
period 

Inflation 
over a 

12-
month 
period 

The year 
thereafter 

3,420,000 5% 159,000 -5% -163,050.00 3,097,950 6% 6% 

Following 
year 

3,097,950 5% 170,130 7% 204,947.40 3,132,767 7% 7% 



 4 

Thus, it seems there is no ideal strategy to overcome fluctuating income that 

does not keep up with inflation every year (fixed percentage), or the risk of 

depleting the living annuity investment perhaps too soon (fixed inflation-

adjusted amount). Yet, perhaps there is a better way – not necessarily 

foolproof in all situations, but at least with much better chances of success 

than any one of the two drawdown strategies in isolation.  

 

This research paper focuses on the likelihood of sustaining one’s retirement 

plan by using the two drawdown strategies, namely fixed percentage and fixed 

amount (with inflation escalation), and introducing a third strategy, that is 

effectively a hybrid of the two aforementioned strategies. This hybrid strategy, 

termed a dynamic drawdown strategy, uses a fixed amount that escalates 

each year with inflation, but upper boundaries (“ceilings”) to the annual 

withdrawal amount apply. Thereby the potential withdrawal amount in certain 

situations is limited and thereby enhancing the sustainability of the retirement 

plan. The net result is a post-retirement income plan with higher probabilities 

of succeeding in yielding inflation-adjusted income without unduly sacrificing 

the underlying retirement capital over the long term. 
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2.  Methodology 

 

• Three drawdown strategies were evaluated – fixed percentage, fixed 

amount plus inflation escalation, and dynamic drawdown strategy with 

upper withdrawal limits (ceilings).2 

 

• Each drawdown strategy was tested under three investment portfolio 

scenarios; “aggressive”, “moderate”, and “conservative” with the 

following asset allocations and historical return statistics.3 

 

Portfolio Equities 

allocation 

Bonds 

allocation 

Cash 

allocation 

Average real 

return p.a. 

Standard 

deviation 

Aggressive 60% 25% 15% 6.5% 15.5% 

Moderate 50% 30% 20% 5.7% 13.7% 

Conservative 40% 35% 25% 4.9% 11.9% 

 

 

• A Monte Carlo simulation model was developed to evaluate each 

drawdown strategy for the three different investment portfolios. A total 

number of 5,000 simulations were done for each evaluation to derive at 

a probability set to evaluate if strategies are deemed to be successful 

or not. 

 

                                                
2
 Obviously, it is not necessary to specify lower withdrawal boundaries since the minimum 

withdrawal amount will always be equal to 2.5% of retirement capital. 
 
3
 Average portfolio returns and standard deviations are based on historical asset class 

returns; spanning the period from 1900 – 2013. Most of the data were compiled from research 
by Colin Firer and Mike Staunton, which was published in the Investment Analyst Journal 
(Volume 56, 2002), titled: “102 Years of South African financial market history”.  The most 
recent decades of market return data were gathered from the JSE and publications from 
financial institutions. 
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• The following metrics were used to describe the relative success (or 

failure) of each drawdown strategy over a thirty-year post-retirement 

period: 

 

“Final real income less than initial income” – whether income 

withdrawn at the 30th year after retirement, adjusted for inflation, is less 

than the initial income withdrawn in the first year of retirement? Thus, 

whether the retirement plan succeeded to yield inflation-adjusted 

income for a thirty-year post-retirement period? 

 

“Final income equals 17.5% of retirement capital” – whether the 

income amount withdrawn reached the maximum withdrawal limit? This 

measure only applies to the “fixed amount” drawdown strategy. 

 

“Final retirement capital less than initial retirement capital” – 

whether the amount of retirement capital after thirty years, after 

providing annual annuity income, is less than the initial retirement 

capital? 

 

 

Note: Living annuity product investments typically cannot be depleted 

since the maximum income withdrawn in any year may not exceed an 

overall upper boundary limit of 17.5% of retirement capital. Effectively, 

it means that the retirement capital cannot be depleted fully, but annuity 

income may drop from year to year, especially if the investor maintains 

a high withdrawal rate in excess of portfolio returns.4     

  

 

 

 

                                                
4
 Exceptions to the rule do apply in certain circumstances. For example, if the retirement 

capital value drops below R50,000, or R75,000 if no cash withdrawal was taken at retirement 
(at the time of writing), the full amount can be paid out as a lump sum. 
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3. Model Framework  

 

 

Objectives of post-retirement investment strategy: 

• Annuity income should keep pace with inflation rate 

• Long-term sustainability of retirement plan (30 years post-retirement 

period)  

 

Post-retirement investment product: 

• Living annuity (ILLA) 

• Minimum withdrawal amount or rate = 2.5% of retirement capital per 

annum 

• Maximum withdrawal amount or rate = 17.5% of retirement capital per 

annum 

 

Annuity income withdrawal strategies considered: 

• Fixed percentage of retirement capital; e.g. 5% per annum 

• Fixed amount and escalation thereof with the inflation rate per annum 

• Hybrid or dynamic drawdown strategy; namely fixed amount and 

escalation thereof bounded by maximum drawdown rate thresholds. 

 

Portfolio re-balancing and withdrawals 

• Investment portfolios are re-balanced at the beginning of each year 

• Income withdrawals are made at the beginning of each year 

• An inflation rate of 6% per annum applies 
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4. Results of Simulation Analyses   

 

4.1 “Fixed percentage”  

 

 

Metric:  Final retirement capital less than initial retirement capital 

 

Table 1: Probabilities measured with 5,000 simulations per outcome 

Drawdown 

rate 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

2.5% 0% 0% 0% 

3% 0% 0% 0% 

4% 1% 1% 0% 

5% 2% 1% 1% 

6% 4% 4% 4% 

7% 8% 9% 11% 

8% 17% 18% 24% 

 

 

Metric:  Final real income after thirty years less than initial income 

 

Table 2: Probabilities measured with 5,000 simulations per outcome 

Drawdown 

rate 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

2.5% 18% 20% 25% 

3% 23% 27% 33% 

4% 37% 42% 53% 

5% 51% 61% 72% 

6% 67% 77% 86% 

7% 81% 89% 95% 

8% 91% 96% 99% 
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4.2 “Fixed amount” (plus inflation-adjustment)  

 

 

Metric:  Final retirement capital less than initial retirement capital 

 

Table 3: Probabilities measured with 5,000 simulations per outcome 

Initial amount 

equivalent to 

drawdown 

rate of: 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

2.5% 4% 3% 3% 

3% 7% 6% 6% 

4% 18% 19% 20% 

5% 34% 38% 44% 

6% 50% 57% 66% 

7% 64% 72% 83% 

8% 78% 85% 92% 

 

 

Metric:  Final real income after thirty years less than initial income 

 

Table 4: Probabilities measured with 5,000 simulations per outcome 

Initial amount 

equivalent to 

drawdown 

rate of: 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

2.5% 3% 2% 2% 

3% 6% 5% 6% 

4% 19% 20% 22% 

5% 38% 41% 49% 

6% 55% 63% 72% 

7% 71% 78% 88% 

8% 82% 90% 95% 
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Metric:  Final income equals 17.5% of retirement capital 

 

Table 5: Probabilities measured with 5,000 simulations per event 

Initial amount 

equivalent to 

drawdown 

rate of: 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

2.5% 3% 2% 2% 

3% 6% 5% 6% 

4% 19% 20% 22% 

5% 38% 41% 49% 

6% 55% 63% 72% 

7% 71% 78% 88% 

8% 82% 90% 95% 
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5. Dynamic Drawdown Strategy 

 

Synopsis thus far: 

 

• Fixed percentage strategy: 

  Upside: Reasonable retirement capital protection 

 

Downside: Annuity income often does not grow in line with 

inflation 

  

Annuity income varies according to the 

performance of the underlying investment portfolio 

 

• Fixed amount strategy: 

Upside: Better inflation-adjusted income protection; not 

directly subject to the performance of the 

underlying investment portfolio 

 

Downside: Greater risk of eroding retirement capital 

 

Alternative solution: 

 

• Combine elements of both drawdown strategies, namely fixed amount 

that escalates with inflation each year, but the overall amount 

withdrawn each year is limited by a maximum drawdown rate (“ceiling”) 

subject to specific risk parameters. 



 12 

 

• Determine the “ceiling” rate according to number of years remaining of 

the original targeted post-retirement period of thirty years. For example, 

annuitant already ten years in retirement, thus for the remaining twenty 

years what maximum drawdown rate could be allowed without 

sacrificing the sustainability of the retirement plan,  given a certain 

probability measure of success (failure)?  

 
 

• Calculation of ceiling rates:5  

 

 

“Lenient” approach: approximately 20% probability that final 

retirement capital will be equal or more than 

the current retirement capital considering 

the remaining number of years left for a total 

post-retirement period of thirty years.   

 

“Restrictive” approach:   approximately 50% probability that final 

retirement capital will be equal or more than 

the current retirement capital considering 

the remaining number of years left for a total 

post-retirement period of thirty years.   

 

                                                
5
 Obviously, the more “restrictive” the ceiling rates are, the less chance there will be of 

eroding retirement capital, but at the same time it is likely that income will not grow with 
inflation over time. Thus, it is a matter of striking a balance between these two “conflicting” 
objectives.  
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Table 6: Ceiling rate with a “lenient” approach;  

5,000 simulations per outcome 

Retirement 

years 

remaining  

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

30 8.0% 7.5% 6.5% 

25 8.5% 8.0% 7.0% 

20 9.0% 8.5% 7.5% 

15 9.5% 9.0% 8.5% 

10 11.0% 10.5% 10.0% 

5 14.0% 13.5% 13.0% 

 

 

Table 7:  Ceiling rate with a “restrictive” approach;  

5,000 simulations per outcome 

Retirement 

years 

remaining  

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

30 6.0% 5.5% 5.0% 

25 6.5% 6.0% 5.5% 

20 7.0% 6.5% 6.0% 

15 7.5% 7.0% 6.5% 

10 8.5% 8.0% 7.5% 

5 10.0% 9.5% 9.0% 
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6. Dynamic Drawdown Strategy Applied 

 

Objectives:   

• Expected post-retirement period thirty years 

• Post-retirement income should keep up with inflation 

 

Basic assumptions: 

• Initial income amount equivalent to 5% of retirement capital  

• Income escalates each year with the inflation rate 

• Ceiling rates apply depending on the number of years remaining of the 

targeted thirty years post-retirement period  

 

After 30-year post-retirement period: 

 

Table 8: Dynamic drawdown strategy; 5,000 simulations per outcome6

  

Lenient 

ceiling rate 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

Probability 

final capital 

less than 

initial capital 

24% 25% 27% 

Probability 

final real 

income less 

than initial 

income 

37% 42% 50% 

Probability 

final income 

equals 17.5% 

of retirement 

capital 

0% 0% 0% 

                                                
6
 See Appendix 1 for a statistical analysis. 
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Table 9: Dynamic drawdown strategy; 5,000 simulations per outcome7 

Restrictive 

ceiling rate 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

Probability 

final capital 

less than 

initial capital 

9% 9% 7% 

Probability 

final real 

income less 

than initial 

income 

36% 42% 51% 

Probability 

final income 

equals 17.5% 

of retirement 

capital 

0% 0% 0% 

                                                
7
 See Appendix 2 for statistical analysis. 
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Table 10: Conventional strategy; 5,000 simulations per outcome8 

Fixed 

percentage 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

Probability 

final capital 

less than 

initial capital 

2% 1% 1% 

Probability 

final real 

income less 

than initial 

income 

52% 62% 73% 

 

 

Table 11: Conventional strategy; 5,000 simulations per outcome9 

Fixed amount 

plus 

escalation 

Aggressive 

portfolio 

Moderate 

portfolio 

Conservative 

portfolio 

Probability 

final capital 

less than 

initial capital 

34% 38% 44% 

Probability 

final real 

income less 

than initial 

income  

38% 41% 49% 

Probability 

final income 

equals 17.5% 

of retirement 

capital 

38% 41% 49% 

                                                
8
 See Appendix 3 for statistical analysis. 

9
 See Appendix 4 for statistical analysis. 
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9. Synopsis 

 

• The dynamic drawdown strategy increases significantly the likelihood 

that post-retirement income will grow in line with inflation, but not at the 

expense of increasing the risk of eroding retirement capital over the 

expected post-retirement period. 

 

• Depending on the risk parameters preferred, ceiling rates can be 

modified for individual needs. 
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APPENDIX 1 

 

Dynamic drawdown, lenient upper boundary withdrawal rate 

Moderate investment portfolio 

Initial retirement capital = R5,000,000 

Initial drawdown = R250,000 or 5% 

 

Portfolio net real return  5.7% 

Portfolio std deviation 13.7% 

Inflation rate 6.0% 

WD rate 5.0% 

WD amount                      250,000  

Lower limit 2.5% 

Upper limit 30 y 7.5% 

Upper limit 25 y 8.0% 

Upper limit 20 y 8.5% 

Upper limit 15 y 9.0% 

Upper limit 10 y 10.5% 

Upper limit 5 y 13.5% 

 

 

 Portfolio 

value 30y 

Portfolio 

today’s 

value 

WD 30y WD 

today’s 

value 

90th percentile                

90,864,244  

        

16,769,608  

           

2,042,739  

                      

377,001  

75th percentile                

49,583,341  

          

9,150,940  

           

1,354,597  

                      

250,000  

60th percentile                

26,248,314  

          

4,844,303  

           

1,354,597  

                      

250,000  

median                

15,810,287  

          

2,917,895  

           

1,354,597  

                      

250,000  

40th percentile                  

8,803,713  

          

1,624,785  

           

1,216,961  

                      

224,598  

25th percentile                  

5,064,828  

              

934,748  

               

699,795  

                      

129,152  

10th percentile                  

2,842,012  

              

524,512  

               

405,068  

      

74,758  
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APPENDIX 2 

 

Dynamic drawdown, restrictive upper boundary withdrawal rate 

Moderate investment portfolio 

Initial retirement capital = R5,000,000 

Initial drawdown = R250,000 or 5% 

 

Portfolio net real return  5.7% 

Portfolio std deviation 13.7% 

Inflation rate 6.0% 

WD rate 5.0% 

WD amount                      250,000  

Lower limit 2.5% 

Upper limit 30 y 
5.5% 

Upper limit 25 y 
6.0% 

Upper limit 20 y 
6.5% 

Upper limit 15 y 
7.0% 

Upper limit 10 y 
8.0% 

Upper limit 5 y 
9.5% 

 

 

 Portfolio 

value 30y 

Portfolio 

today’s 

value 

WD 30y WD 

today’s 

value 

90th percentile 93,133,747 17,188,461 2,151,275 397,032 

75th percentile 51,218,566 9,452,731 1,354,597 250,000 

60th percentile 29,508,062 5,445,912 1,354,597 250,000 

median 19,683,861 3,632,789 1,354,597 250,000 

40th percentile 13,551,169 2,500,960 1,268,558 234,121 

25th percentile 8,789,858 1,622,228 836,267 154,339 

10th percentile 5,327,878 983,296 511,184 94,342 
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APPENDIX 3 

 

Fixed percentage drawdown 

Moderate investment portfolio 

Initial retirement capital = R5,000,000 

Initial drawdown = R250,000 or 5% 

 

Portfolio net real return  5.7% 

Portfolio std deviation 13.7% 

Inflation rate 6.0% 

WD rate 5.0% 

WD amount                      250,000  

 

 

 Portfolio 

value 30y 

Portfolio 

today’s 

value 

WD 30y WD 

today’s 

value 

90th percentile 
               56,432,983            2,620,865                 483,698  

                
10,415,087  

75th percentile 
               37,266,588            1,763,273                 325,424  

                  
6,877,800  

60th percentile 
               28,245,105            1,338,395                 247,010  

                  
5,212,824  

median 
               23,583,429            1,123,356                 207,323  

                  
4,352,481  

40th percentile 
               19,869,986                949,255                 175,191  

                  
3,667,140  

25th percentile 
               14,857,437                714,324                 131,833  

                  
2,742,040  

10th percentile 
                 9,715,338                473,242                   87,340  

                  
1,793,031  
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APPENDIX 4 

 

Fixed amount drawdown; inflation-adjustment each year 

Moderate investment portfolio 

Initial retirement capital = R5,000,000 

Initial drawdown = R250,000 or 5% 

 

Portfolio net real return  5.7% 

Portfolio std deviation 13.7% 

Inflation rate 6.0% 

WD rate 5.0% 

WD amount                      250,000  

 

 

 Portfolio 

value 30y 

Portfolio 

today’s 

value 

WD 30y WD 

today’s 

value 

90th percentile 
               92,927,684          17,150,430             2,118,069  

                      
390,904  

75th percentile 
               48,628,609            8,974,737             1,354,597  

                      
250,000  

60th percentile 
               25,322,601            4,673,457             1,354,597  

                      
250,000  

median 
               14,521,417            2,680,025             1,354,597  

                      
250,000  

40th percentile 
                 6,574,521            1,213,372             1,255,501  

                      
231,711  

25th percentile 
                 2,041,587                376,789                 390,520  

                        
72,073  

10th percentile 
                     729,065                134,554                 138,844  

       
25,625  
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Disclaimer: 
 
 

Please note that all the material, opinions and views herein do not constitute 

investment advice, but are published primarily for information purposes. The 

author accepts no responsibility for investors using the information as 

investment advice. Please consult an authorised investment advisor. 

 

Unless otherwise stated, the author is the sole proprietor of this publication 

and its content. No quotations from or references to this publication are 

allowed without prior approval. 


