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The Retirement Plan 
 
 
Any retirement plan consists of two distinctive phases, namely the 

accumulation of retirement capital and the withdrawal of the capital once at 

retirement. During both phases a number of key decisions and factors should 

be considered. For example, during the accumulation phase one should 

decide how to invest (investment strategies, appropriate investment vehicles, 

etcetera), how much to invest (the percentage of gross income or savings 

rate) and when to invest (starting point – first pay cheque or after paying off 

studies or debt, monthly or annually, etcetera). In the withdrawal phase one 

must make decisions how much to withdraw to meet one’s income needs, 

how to invest the retirement capital, etcetera.   

 

Ultimately the objective and real challenge of any retirement plan should be to 

generate sufficient inflation-adjusted income over a prolonged period of time 

post-retirement. While we obviously do not know exactly for how long the plan 

should be sustainable, it is best to make reasonable assumptions about the 

most likely period we should plan for, which is anything between twenty to 

thirty years after retirement. But how do we plan or what should we know 

when planning our retirement? Are some decisions or factors more important 

than others leading to a sustainable retirement plan? Or, which are the most 

important variables that will determine whether one’s plan is sustainable over 

the long term?   
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The Accumulation Phase (Pre-retirement) 
 
 
The retirement capital available at retirement is primarily a function of the 

contribution period (the number of years contributing towards your retirement 

plan), investment portfolio returns (more specifically real returns over time) 

and the contribution or savings rate (a percentage of annual salary/income).   

 

For example, to calculate how much retirement capital one will accumulate 

over time one will make certain assumptions about the expected contribution 

term (say, thirty years), real portfolio returns (say, 4% per annum) and the 

average savings rate (say, 15% of annual income). If one assumes an annual 

income of R300,000 which in real terms (after inflation) remains constant, 

then the future value of the savings plan will be R2,523,822 in real terms.1    

But how sensitive is that answer to changes in these core assumptions?   

 

Table 1 illustrates that the expected outcome can vary considerably 

depending on the actual assumptions used in the planning process. 

Therefore, due care should be taken to use realistic assumptions in a 

retirement planning model.   

                                                
1
  The future value of a regular savings plan is calculated by the following formula:  

 

 
 

Where  r = annualised portfolio (real) return  

 n= contribution period (years) 

 payment = annual contributions (savings rate x income) 
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Table 1: Key determinants and assumptions 

Variable Expected Low 

estimate 

High estimate 

Contribution period (years) 30 20 40 

Real portfolio returns (per 

annum) 

4% 2% 6% 

Savings rate (per annum) # 15% 8% 20% 

Expected outcome ## R2,523,822 R583,137 R9,285,718 

# Based on R300,000 annual income which will increase with inflation over time 

##  Values quoted in real terms 

 

 

Next, what effect will a change in the value of only one variable have on the 

outcome of the plan? Thus, which variable will have the dominant influence on 

the plan outcome? The table below (Table 2) illustrates the net effect when 

changing the contribution period from thirty years to twenty years (pessimistic 

value), or alternatively, to forty years (optimistic value) while keeping the 

values of the other variables constant. Similar calculations are made when the 

expected real return is varied from 4% per annum to 2% or 6% per annum, 

and the savings rate from 12% to 8% or 20% of annual salary, respectively.    

 

Table 2: Sensitivity analysis 

Variable Pessimistic estimate Optimistic estimate Difference 

Contribution term             1,340,014             4,276,148             2,936,135  

 Savings rate             1,346,039             3,365,096             2,019,058  

 Real return             1,825,564             3,557,618             1,732,055  
Values quoted in real terms 
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The tornado diagram in Chart 1 illustrates the relative importance of each key 

variable in the potential outcome of a retirement plan. Thereby it follows that 

the contribution term is the most important variable, followed by the savings 

rate and real portfolio returns.  

 

 

Retirement planning: Accumulation phase
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Chart 1: Tornado diagram of the key determinants in the accumulation phase 
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The Withdrawal Phase (Post-retirement) 

 

You saved meticulously throughout your professional career for a well-

deserved retirement. Now at retirement you want to know whether you have 

enough retirement capital at your disposal to provide sufficient inflation-

adjusted income for a considerable period (say, twenty-five years) after 

retirement. 

 

For example, say, one accumulated retirement capital of R6,000,000 which is 

20 times one’s annual income needs of R300,000 at retirement. That implies 

one will need to withdraw 5% of the retirement capital in the first year of 

retirement.  Furthermore, if one assumes that the investment portfolio will 

yield a real return of 4% per annum and that the plan should be sustainable 

for a period of at least twenty-five years. After the 25-year period retirement 

capital of R3,001,495 would have been available in real terms.   

 

Yet, how sensitive is the plan outcome to different assumptions? For example, 

when changing the initial withdrawal rate from 5% to 10%, and the real 

portfolio returns from 4% to a paltry 2%, and the withdrawal period from 25 to 

35 years?   

 

Table 3 illustrates that the retirement plan is not sustainable at all under the 

pessimistic scenario (expressed by the negative capital value). However, it is 

very much sustainable when the optimistic scenario was assumed in the 

model. Thus vastly different outcomes are possible depending on the key 

assumptions used in the projections.  
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.Table 3: Key determinants and assumptions 

Variable Expected Pessimistic 

estimate 

Optimistic 

estimate 

Initial withdrawal rate #  5% 10% 2.5% 

Real portfolio returns (per 

annum) 

4% 2% 6% 

Withdrawal term (years) 25 35 15 

Expected retirement capital 

at the end of period # 

R3,001,495 -R18,597,283 R10,678470 

#  Values quoted in real terms 

 
 

As before, we want to know which key variable will have the dominant effect 

on the outcome of the retirement plan. Each variable is tested under different 

set of values while the other variables are kept constant. Thereby the 

variables with the largest output difference between a pessimistic and 

optimistic estimate will be ranked the most important.  

 

Table 4 and the tornado diagram in Chart 2 illustrate the relative importance 

of the key variables at play in the post-retirement phase. Hereby the initial 

withdrawal rate is the most important variable, followed by the real portfolio 

return and the withdrawal term. More specifically, the initial withdrawal rate 

has by far the largest downside risk to the plan outcome, while it has similar 

upside effects than the real portfolio return. Thus selecting a conservative 

initial withdrawal rate is crucial in the sustainability of a retirement plan. 

 

 

Table 4: Sensitivity analysis 
Variable Pessimistic estimate Optimistic estimate Difference 

Initial withdrawal rate                     -9,992,029                       9,498,256                19,490,285  

 Real return                            42,364                       8,304,310                  8,261,945  

 Withdrawal term                          697,040                       4,558,302                  3,861,262  

Values quoted in real terms 
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Retirement planning: Withdrawal phase
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Chart 2: Tornado diagram of the key determinants in the withdrawal phase 
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The Full Retirement Cycle 
 
 

In this analysis the two phases are combined to form an overall opinion of the 

key variables at play and to identify those variables that are vital in the 

outcome of the retirement plan from start to finish. 

 

Table 5 lists the key variables of both the accumulation and withdrawal 

phases. The real portfolio return assumption is used in both phases and 

therefore, five, not six key variables are shown.2   

 

Table 5: Key determinants and assumptions 
Variable Expected Pessimistic 

estimate 

Optimistic 

estimate 

Real portfolio return 4% 2% 6% 

Contribution term 30 20 40 

Savings rate # 15% 8% 20% 

Initial withdrawal rate  5% 10% 2.5% 

Withdrawal term (years) 25 35 15 

Expected retirement capital at 

the end of period ## 

R1,262,540 -R1,807,460 R16,526,210 

# Based on R300,000 annual income which will increase with inflation over time 
##  Values quoted in real terms 
 
 
 
 
 
 
 

                                                
2
 Obviously, pre-retirement and post-retirement investment portfolios could be quite differently 

invested and thus different return assumptions may apply, but I assume in this scenario the same 

expected returns apply to both portfolios. 
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Table 6 and Chart 3 illustrate the sensitivity of each variable when using either 

its pessimistic or optimistic estimate value while the other variable estimates 

are kept constant.   Overall, in this scenario the initial withdrawal rate is by far 

the most important variable whether the retirement plan will be sustainable or 

not. Again, it is the huge downside risk attached to the initial withdrawal rate 

that is dominating the potential sustainability of the plan. Real portfolio returns 

is the second most important variable with especially a relatively large upside 

potential to enhance the sustainability of the plan. Thereafter the withdrawal 

term, contribution term and savings rate have more or less similar effects on 

the sustainability of the retirement plan.    

 

 

Table 6: Sensitivity analysis 
Variable Pessimistic estimate Optimistic estimate Difference 

Initial withdrawal rate                      -4,203,017                       3,995,318                  8,198,336  

 Real return                            12,890                       4,923,927                  4,911,038  

 Withdrawal term                          293,201                       1,917,390                  1,624,190  

 Contribution term                          670,341                       2,139,139                  1,468,799  

 Savings rate                          673,355                       1,683,386                  1,010,032  

Values quoted in today’s terms 
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Retirement planning: Full cycle
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Chart 3: Tornado diagram of key variables in the outcome of a retirement plan 
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Managing the Key Determinants 

 

From the previous sections we established that in the accumulation phase the 

contribution term is the most important determinant, while in the withdrawal 

phase the initial withdrawal rate is the most important. Overall, or when both 

phases are seen together, the initial withdrawal rate and real portfolio returns 

are the two most important determinants of a sustainable retirement plan. 

 

While this knowledge is vital for successful retirement planning, it is also vital 

to know to what extent one could control or have a direct influence over the 

various determinants of the retirement plan. Chart 4 depicts the five key 

determinants or variables at play in any retirement plan and which are rated 

according the level of control one could exercise over each variable. 
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Chart 4: Managing the key variables 
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For example, one has direct control over the decision when to start saving for 

retirement (contribution term) and how much of one’s income to save each 

year (savings rate). Then one has control over how to invest – investment 

strategy, active or passive management, asset allocation, etcetera – but one 

has no influence over the real returns that you will earn over time. Therefore, I 

allocated a moderate level of control over the real return variable. Once at 

retirement one must make a decision how much to withdraw from the 

retirement capital (initial withdrawal rate), but obviously if one did not 

contribute sufficiently or not for a long enough period leading up to retirement, 

one’s hand will be forced at least to cover living expenses at the post-

retirement phase, i.e. withdrawing at perhaps a too high rate to make one’s 

plan sustainable over the longer term. Finally, the withdrawal term (period 

needed to sustain post-retirement income) is for obvious reasons not known 

in advance, and hence we have no control over that variable. But we still need 

to plan for what is statistically likely to happen, say, providing retirement 

income for twenty to thirty years after retirement. 

 

 

Back to Basics 

 

The critical or major determinants whether a retirement plan will be 

sustainable in the long run are the initial withdrawal rate at retirement and real 

portfolio returns experienced both in the accumulation and withdrawal phases 

of the plan. But we also know from the previous section that the outcome of 

these determinants is not directly controllable, or we may have limited 

influence on the actual outcome of these variables.  

 

Thus it may seem that retirement planning, at least whether it will be 

sustainable or not, is to a certain extent futile. The key variables, however, are 

inter-related. For example, the initial withdrawal rate is a function of the post-

retirement income needs and retirement capital available which in turn will be 

determined by the contribution term, savings rate and real portfolio returns in 

the accumulation phase.  
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If one has followed a disciplined and responsible savings plan throughout 

one’s working career, it is most likely that at retirement one will not need to 

rely on unsustainable withdrawal rates to meet one’s income needs at 

retirement. 

 

Consider the following examples: 

 

You earn an annual income of R300,000 today. We assume the income will 

rise in line with inflation over time. You have direct control over the following 

two choices: the contribution term and savings rate of your plan. If you start 

immediately you are likely to contribute over, say, a forty-year period towards 

your retirement plan, or if you postpone the start of the savings plan until you 

have “sorted out” your financial affairs you will contribute over, say, a thirty-

year period. You may decide to stick to a tight, no-frills budget and save 15% 

of your gross income or perhaps a less stressful contribution rate of 10% of 

your annual income.  

 

Let us assume that over the two possible terms of accumulating retirement 

capital you would have earned 4% real return on your savings. At retirement 

you would need to replace your pre-retirement income by a factor of 75%, 

thus if you earned R300,000 real, you would need at least R225,000 real to 

meet your immediate post-retirement income needs. Thereafter your 

retirement income needs will escalate in line with the prevailing inflation rate, 

thus in real terms it remains at R225,000 per annum. The retirement capital 

investment will yield a real return of 3% per annum, lower than during the 

accumulation phase since capital is more likely to be invested more 

conservatively.   
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The following calculations illustrate the relative importance of the contribution 

term and savings rate on the initial withdrawal rate required once at 

retirement, and for what period the post-retirement the plan would have been 

sustainable. 

 

Assumptions: 

Annual real income              300,000  

Real portfolio returns pre-retirement 4% 

Replacement rate at retirement 75% 

Income needs at retirement              225,000  

Real portfolio returns post-retirement 3% 

 

Variable Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Contribution term (years) 30 30 40 40 

Savings rate (percentage of annual 
income) 10% 15% 10% 15% 

Capital available at retirement (real 
value) 

          
1,682,548  

      
2,523,822  

      
2,850,765  

      
4,276,148  

Initial withdrawal rate required 13.4% 8.9% 7.9% 5.3% 

 

The sustainability of the retirement plan post-retirement 

Period Scenario 1 Scenario 2 Scenario 3 Scenario 4 

After ten years No Yes Yes Yes 

After fifteen years No No Yes Yes 

After twenty years No No No Yes 

After twenty-five years No No No Yes 

After thirty years No No No No 

 

 

Clearly, the contribution term and savings rate have a profound influence on 

the sustainability of the retirement plan.  Following the illustrations above if 

one contributed for, say, forty years at a rate of 15% of income the initial 

withdrawal rate required would have been 5.3% which results in a relatively 

sustainable retirement plan for at least 25 years after retirement.  
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Best Advice 

 

The initial withdrawal rate at retirement is a function of the retirement capital 

available and replacement rate (percentage of final salary immediately before 

retirement to meet post-retirement income needs). Clearly, the more one has 

accumulated throughout one’s working career, the lower the initial withdrawal 

rate would need to be, which in turn is the most critical determinant of whether 

your retirement plan will be sustainable over the long term or not.         

 

Relationship between replacement rate, initial 
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Thus one’s best chance of achieving relatively peace of mind with one’s 

retirement plan is to start early, saving regularly and at a sufficiently high rate 

of, say, 15% of your annual income. But for those who may think they will be 

able to “catch up” on their plan with higher returns, this word of caution: All the 

talk and promises of fantastic investment strategies and returns may very well 

be empty promises in the end, because we have relatively little control over 

the actual outcome. But we certainly have the power to exert control over the 

decisions when to start saving and by how much for your retirement.   
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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.       
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