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What can we learn from population ratios? 

1. Introduction 

Actuaries, demographers, economists and others often use ratios as a way to determine historical 

changes and as a way to make predictions about future conditions. Predicting the future is always 

an uncertain venture. However, if the ratios used are not robust or fit-for-purpose then the value 

of the predictions based on such ratios is increasingly uncertain. This paper considers the 

usefulness of using population ratios to predict the future financial impact on social support 

systems.  

In the next section I define two common population ratios and show the direction of the 

predicted financial impact on social support costs of population aging using these ratios. In the 

third section I present the analysis of two researchers in Scotland, Spijker and MacInnes, and 

note how their analysis contradicts the predictions indicated by the common population ratios. In 

the fourth section I consider differences between social support systems with respect to health 

and long term care (LTC) and those providing retirement income. I find support for the 

arguments of the Scottish researchers with respect to costs associated with health and LTC costs; 

however, I show that their arguments are incorrect with respect to PayGo retirement income 

programs. PayGo financing relies heavily on current contributions to pay the benefits falling due. 

In the fifth section I consider two ways in which Sweden is taking steps to make the burden 

indicated by population ratios more bearable, with respect to retirement income. One method is 

by regularly raising the age of full entitlement (AFE). The other is by annually calculating the 

financial balance of the system and by adjusting the liabilities to maintain financial balance, 

when they exceed the assets, through the application of the Automatic Balance Mechanism 

(ABM). Unfortunately Sweden’s calculation of the assets is flawed and so the adjustments 

required by the ABM are unfairly advantageous to pensioners and unfairly disadvantageous to 

future contributors. However, turnover duration (TD), a concept developed for the estimation of 

assets, is useful. 

In the sixth section I propose two new population ratios, refined to incorporate components of 

TD, and illustrate this approach using information concerning the Swedish pension system. The 

final section summarizes the main conclusions and proposes four recommendations. 

2. Two Common Population Ratios 

The Old Age Dependency ratio (OADR) is usually defined as the ratio of the population aged 65 

and over to the remaining adult population, typically those aged 16 to 64. Although one might 

choose a different definition of the adult population less than age 65, such as those aged 20 to 

64.The OADR is normally a fraction less than one.  If this number is increasing it indicates that 

the size of the age 65 and older population is increasing relative to the remaining adult 

population. Occasionally research will be presented using the Old Age Support Ratio (OASR). 

The OECD calculates this ratio as the population aged 20 to 64 divided by the population aged 

65 and over. This ratio approximates the inverse of the OADR; hence, a declining OASR 

conveys the same message as an increasing OADR. The OASR is normally greater than one. 
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One approach to make predictions about the financial burden of social support systems in the 

future is to examine how these population ratios are expected to change over time. Information is 

available regarding the projected sizes of the various population groups. This information is 

considered relatively reliable because population data is considered easier to predict and less 

volatile than, say, economic data. Simplistically, once a person is born, he or she gets one year 

older each year. This view is overly simplistic, especially for long range projections, for a 

number of reasons. 

For those already born, in many instances, they do get one year older each year. But not 

everyone will. There will be some deaths each year and it is necessary to make assumptions 

regarding the ages at which such deaths occur. Based on probabilities, a vastly greater proportion 

of the deaths will occur at ages 65 and older, which is comforting for those calculating OADR 

and OASR. However, it is still important to estimate the age at death. Various studies have 

shown that the rates of mortality above age 65 are decreasing in developed countries. Moreover, 

there are genuine differences in opinion about what the rate of mortality improvement at higher 

ages will be in the future. This assumption affects the population ratios. 

But this is the stronger basis for the population ratios. Two other factors, which are more difficult 

to predict, are the birth rate and the immigration rate. At a rate of approximately 2.1 births per 

adult female (referred to as the replacement rate), a population is considered to be in a steady 

state (in terms of numbers). In developed countries over the last five decades we have observed a 

trend toward declining birth rates. Most developed countries’ birth rate has fallen below the 

replacement rate, as shown in the following table.  

Table 1: Total fertility rates: number of children born to women aged 15 to 49, 1970-2015 

Country 1970 1980-1985 1990-1995 2000-2005 2010-2015 

Australia 2.9 1.91 1.86 1.75 1.88 

Canada 2.2 1.63 1.69 1.52 1.66 

France 2.5 1.87 1.72 1.88 1.98 

Germany 2.1 1.46 1.30 1.35 1.42 

Italy 2.4 1.54 1.28 1.25 1.48 

Japan 2.1 1.75 1.48 1.30 1.41 

South Korea 4.5 2.23 1.70 1.22 1.32 

Mexico 6.7 4.25 3.16 2.54 2.20 

Spain 2.9 1.88 1.28 1.29 1.50 

Sweden 1.9 1.64 2.01 1.67 1.92 

UK 2.4 1.78 1.78 1.66 1.89 

USA 2.5 1.80 2.03 2.04 1.97 

Source: OECD (2013) p.179 for 1980-2015 and Population Reference Bureau (2014) for 1970. 

A falling birth rate influences the distribution of the population. When the birth rate is below the 

replacement rate we observe an aging population, i.e., the population distribution is becoming 

more heavily weighted toward older ages. This affects the population ratios. 
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However, from the viewpoint of making forecasts, predicting future birth rates is difficult. One 

can observe considerable volatility in the birth rates and different patterns by country. Although 

we can observe that women in developed countries are having their first child at a later age in 

life, it is hard to know whether this will result in fewer children per adult woman or whether the 

timing of child births has changed but with total numbers remaining the same (or increasing). 

With respect to immigration, it is largely affected by government policy and socio-economic 

conditions by country. These change over time and are difficult to predict. 

In conclusion there is no question that the population ratios are crude measures and blunt 

instruments in trying to predict the future financial impact of social support systems. 

Nevertheless, these ratios are commonly used. What do they show? The following table shows 

the change in OASR, by dividing the OASR in 2008 by the projected OASR in 2050. 

Table 2: OASR and Projected OASR 

Country OASR 2008 OASR 2050 Change (2008 over 

2050) 

Australia 4.5 2.3 1.96 

Canada 4.6 2.1 2.19 

France 3.5 1.9 1.84 

Germany 3.0 1.6 1.88 

Italy 3.0 1.5 2.00 

Japan 2.8 1.2 2.33 

South Korea 6.3 1.5 4.20 

Mexico 8.9 2.5 3.56 

Spain 3.7 1.5 2.47 

Sweden 3.3 2.2 1.50 

UK 3.7 2.4 1.54 

USA 4.7 2.6 1.81 

Source: Author’s calculations and OECD (2014). 

From the table we can see that the ratios of the OASR in 2008 to the projected OASR in 2050 are 

enormous for South Korea and Mexico, 4.2 and over 3.6 respectively and very significant for 

Spain and Japan, 2.5 and 2.3, respectively. The countries with the least significant ratio are 

Sweden and the UK, approximately 1.5. 

In forecasting the financial burden of our social support systems for the elderly, such ratio 

analysis is often used. It indicates a significantly increasing burden. 

3. The Real Elderly Dependency Ratio 

Spijker and MacInnes (2013a, 2013b) define the Real Elder Dependency Ratio (REDR) as the 

total number of people with a remaining life expectancy of 15 years or less divided by the 

number of people actually working, regardless of their age. They argue that this measure is a 

better one to use than OADR when considering the financial impact of an aging population. They 

criticize the OADR on several grounds.  
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First they argue that it is not a measure of dependency (the D in OADR). By treating those age 

65 and older as dependent, the OADR is criticized as being both too broad a measure and too 

narrow a measure. It is too broad because there are those age 65 and older who continue to work 

full-time, who are not dependent by any definition, other than chronological age. It is too narrow 

a measure, not only because there are “older folks” who are not yet age 65 who have left the 

labour force and might be considered dependent, but also because there are a number of adults 

well  below age 65 who are dependent. 

Second, if OADR is intended to provide an indication of the financial burden of the elderly, then 

Spijker and MacInnes (ibid) argue that a better proxy for the burden is the size of the population 

expected to be within the last 15 years of life, i.e., within 15 years of expected death.  They argue 

that due to the combination of medical and socio-economic factors such as better nutrition, 

medical advances, more years of education, the greatest portion of medical expenses is 

associated with the later years of life. Hence examining the relative size of the population 

expected to be within the last 15 years of life is a better proxy for financial impact. 

This is the gist of their argument, but the punch line comes when they present the behaviour of 

the OADR and REDR over various time periods for a variety of developed countries (Spijker 

and Macinnes, 2013b Figure 4). OADR has been increasing, reflecting an aging population, and 

raising concerns regarding significant costs associated with an aging population. With one 

exception, Japan, REDR has been level or decreasing. Hence, Spijker and MacInnes conclude 

there should not be concern about the cost burden of an aging population. 

In January 2014, the Society of Actuaries (SOA) held its fifth symposium entitled Living To 

100. A central point of debate is whether there is some natural limit to human life, perhaps 

around 120 years, or whether through medical and technological developments we can virtually 

eliminate disease or find means to repair, replace or reinforce the body so that life can be 

extended significantly (or possibly forever). This is not a question I will attempt to answer. 

Nonetheless, there seems to be mounting evidence that for many people in developed countries 

we have been able to postpone the onslaught of fatal disease. Not only are people living longer 

than in previous decades, on average, but also the health status of people at older ages is better 

than it was for people of a comparable age in previous decades, on average.  

In other words, there has been a general reduction in mortality rates and there has been a 

compression of morbidity. Moreover, there is some evidence to suggest that the medical and care 

cost incurred in the last couple of years preceding death decreases as age at death increases. All 

this evidence provides support for Spijker’s and MacInnes’ argument that the OADR is sending 

the wrong signal with respect to health and care costs. For such costs REDR may well be a better 

indicator. 

4. Longer Healthy Lives Affect Different Social Support Systems Differently 

However, this argument does not hold with respect to PayGo pension costs. Many countries still 

have age 65 as the AFE for pensions. Although increases in the AFE have been announced in 

about one-half of the OECD countries, countries have been very slow to increase the AFE. 

Consequently as average age at death has increased, the period for which pension payments have 
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been paid and are expected to be paid has increased. Moreover, as the ratio of those age 65 and 

older has increased relative to the remaining working age population, the burden of paying 

PayGo pensions must be borne by a proportionately smaller base. It is true that OADR is a very 

crude measure. But with respect to PayGo pension costs, OADR sends the right signal about the 

increasing burden and our ability to bear this burden. REDR is not an appropriate measure for 

these costs because it excludes the period of income receipt from pension commencement to the 

time that people are expected to be within 15 years of death. 

Hence, while the news is good that we can expect to live longer lives and remain healthier for 

longer periods of time, in the absence of any dramatic changes to the AFE we can expect the 

total expenditures (costs) associated with PayGo pensions to continue to increase. But this is just 

one aspect of whether the costs are more or less affordable. The other aspect is the size of the tax 

base supporting these costs.  

The critical factors affecting this size depend on mortality, birth rates and immigration. As noted 

mortality rates have decreased significantly. There is little room for further decreases in the 

mortality rates for the pre-retirement age population. As shown in Table 1, for many developed 

countries, birth rates have fallen below the replacement rate.  It is not uncommon in making 

forecasts to assume that birth rates will remain below the replacement rate. Accordingly the 

relative size of the ratio of pre-retirement adults to retired adults is shrinking, i.e., an aging 

population. This makes the PayGo pension burden less affordable than previously. Immigration 

is difficult to forecast. Perhaps countries will increase immigration at pre-retirement working 

ages to help make the pension burden more affordable. There is no way of telling. Although in a 

number of developed countries there are political parties that oppose immigration. 

In summary, OADR may not be sending the right message with respect to the future burden of 

health and care costs. REDR may be a better indicator of this burden. With the exception of 

Japan, REDR provides good news. However, with respect to PayGo pension costs OADR is 

sending the right indication. REDR is not a suitable measure to use. It can be expected that the 

financial burden associated with PayGo pension costs will become more difficult to bear. 

5. Toward Balancing the Pension Burden 

Various approaches have been suggested to make PayGo pension costs more affordable in the 

face of an aging population. The suggestions often involve either reducing benefits 

(expenditures) or increasing contributions (revenues). One solution that combines reducing 

expenditures with increasing revenues is to raise the AFE. As the AFE is raised, the expected 

period of pension payment is shortened which reduces the overall pension cost. Also, the size of 

the pre-retirement adult group increases spreading the burden of pension costs more broadly, i.e., 

requiring less revenue per capita. One might set the AFE and adjust it periodically to try to 

maintain an equivalent period of benefit receipt to the period of contributions, across 

generations. The AFE might be selected to maintain a constant rate of the ratio of life expectancy 

above AFE to period of work (and contribution) prior to the AFE. 

About one-half of the OECD countries have approved an AFE higher than age 65 (OECD, 

2013). However, few countries have adopted an approach where AFE would increase based on a 
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ratio, as suggested above. There are various reasons for this. Some are administrative: it is easier 

to work with a set age, people can plan for retirement better when there is a set age, adjusting the 

age annually requires effort and systems changes. The approach might be opposed as well on the 

grounds of fairness. On average those of higher socio-economic status live longer. Raising the 

AFE would have a much greater impact on the total expected pension for someone in a lower 

socio-economic group than it would for someone in a higher socio-economic group. Accordingly 

the proposal is regressive. 

In the remainder of this paper I examine some aspects of how Sweden’s national pension system 

addresses the financial burden. Sweden has adopted a Notional Defined Contribution (NDC) 

plan (as the main component of its national pension system and referred to as the 

inkomstpension). The contribution rate is fixed, 16 per cent of eligible earnings. Accounts are 

maintained for each contributor, showing the notional balance. But the system operates on a 

PayGo basis so the funds contributed are used to pay benefits as required. Two characteristics of 

the system that are used to maintain financial balance are regular adjustments to AFE and the 

adoption of an ABM. The following table shows how AFE needs to be adjusted by cohort in 

order to maintain the same replacement rate. 

 Table 3: Increases in Retirement Age Necessary to Maintain Constant Pension 

Cohort Life Expectancy at Age 65 Retirement Age To Ensure 

the Same Replacement rate 

1930 82 years 5 months 65 

1945 84 years 4 months 65 years 9 months 

1960 85 years 7 months 67 years 6 months 

1975 86 years 6 months 68 years 3 months 

1990 87 years 2 months 68 years 8 months 

Source: Baroni and Axelsson (2012) p.14 

In an NDC system the amount of pension is determined by the size of the accumulated notional 

account at retirement and the annuity divisor applied. To maintain fairness among those in 

different years of pension commencement, the annuity divisor is regularly increased to reflect 

increases in life expectancy at AFE.  

Another important component in ensuring that the pensions determined and being paid are 

affordable is the calculation of financial balance. If the plan is not in financial balance an 

adjustment is made through the ABM by reducing the credit to accounts and by reducing the 

scheduled increases to pensions, as required. To calculate financial balance, a balance sheet 

showing the estimated value of assets and liabilities is prepared. If liabilities exceed assets then 

the ABM is applied to reduce the liabilities so that the balance sheet balances. 

The liabilities are calculated as the current value of the notional accounts plus an estimate of the 

present value of pensions in payment. The assets are calculated as actual assets plus the value of 

the expected contributions. It is this latter calculation that is flawed. 
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6. Turnover Duration is Misapplied but It Can Provide Insight 

The value of expected contributions is estimated as the annual contributions multiplied by the 

TD. TD is the sum of pay-in duration and pay-out duration. It is calculated as the difference in 

years between the weighted-average age at which pensions would be expected to be paid minus 

the AFE (referred to as pay-out duration) and the AFE minus the weighted-average age at which 

contributions would be expected to be contributed (referred to as pay-in duration).  

This is a steady-state model based on the assumption that contributions were made in a lump sum 

and pensions were paid in a lump sum. The problem is that in a NDC model each contribution 

creates a future pension liability. Therefore the annual contribution should only be multiplied by 

the duration calculated as the difference between the expected AFE and the weighted-average 

age at which contributions would be expected to be contributed, i.e., for the pay-in duration. 

During the period between the weighted-average age at which pensions can be expected to be 

paid and the expected AFE, i.e., the pay-out duration, any contributions would create a 

comparable liability. This liability has not been reflected in the balance sheet. 

The consequence is that assets are over-estimated. Accordingly the system does not balance 

accounts and pensions in payment soon enough. This is unfairly advantageous to pensioners and 

unfairly disadvantageous to future contributors. 

For a very simple illustration of the problem, suppose that the system had only one contributor 

who contributed the same amount annually for 40 years and whose life expectancy as a 

pensioner was 20 years and that the interest rate is zero. To calculate the liabilities, we would 

take the weighted average of the pension payments and assume that they were paid out in a lump 

sum one-half way through the 20 year period of retirement, i.e., at time AFE plus 10 years. For 

the assets, we would take the weighted average of the contributions and assume that they were 

paid in as a lump sum one-half way through the 40 year period of contribution. Assuming 

contributions and pension payments are each made in the middle of the year, the arithmetic is as 

follows. 

Contributions: ∑Ct (t-.5) = (40C) 20 where t = 1, 2, …, 40 and all the Ct = C  (6.01) 

Pension Payments: ∑ Pt (t-.5) = (20P) 10 where t = 1, 2, …, 20 and all the Pt = P  (6.02) 

Equation (6.01) shows that 40 times the annual contributions are in the system for 20 years (on 

average), i.e., the pay-in duration. This represents the assets. Equation (6.02) shows that 20 times 

the annual pension payments are in the system for 10 years (on average), i.e., the pay-out 

duration. This represents the liabilities. 

However, on the Swedish balance sheet the assets are calculated as though 40 times the annual 

contributions are in the system for 30 years, i.e., the pay-in duration plus the pay-out duration. In 

order to have such assets, some other contributor, who does not exist in our extremely simple 

example, would have to make contributions during the 10-year pay-out duration. 

Of course, if we were to expand the system beyond one individual, it is quite possible that there 

would be another contributor who could contribute during the 10-year pay-out duration. In a pure 

PayGo system that would likely be the case. However, the Swedish system is not pure PayGo, it 
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is trying to establish a balance sheet. The contributions made by the other contributor during the 

10 year pay-out duration for the first contributor would create a new liability, i.e., a liability in 

respect of the second contributor. 

Another way to understand the error, is to ask yourself what should happen to the balance sheet 

if the retirement age was unchanged but life expectancy increased? In such a situation we would 

not expect any increase in assets but we would expect an increase in liabilities. Therefore 

financial balance should deteriorate. In fact, the way in which the balance sheet is calculated in 

Sweden, liabilities do increase because pensions are expected to be paid longer; however, assets 

also increase because pay-out duration increases and therefore the TD increases. This is not the 

right result. See Andrews (2012) for a fuller explanation and a proposed solution to this error. 

Using the simple example above, suppose that life expectancy at retirement age increases by four 

years from 20 to 24 years, then equation (6.02) would be replaced by equation (6.03) below. 

Pension Payments: ∑ Pt (t-.5) = (24P) 12 where t = 1, 2, …, 24 and all the Pt = P  (6.03) 

In equation (6.03) the lump-sum pension payments are now 24P and the pay-out duration has 

increased from 10 to 12, which results in an increase in liabilities. Turnover duration has also 

increased by two years. But it would not make sense to conclude that therefore the assets have 

increased. 

This example illustrates the dangers of using simple models. As noted earlier, the population 

ratios discussed do not indicate the right message with respect to the financial impact of the 

aging population on health and care costs, but REDR provides a better indicator. As will be 

shown below, although the population ratios indicate the right message with respect to the 

direction of the financial impact of population aging for pension costs, they do not indicate the 

right magnitude. In both these cases we are interested in the right message, we are not trying to 

make a precise quantification.  

The situation with respect to the financial balance in the Swedish pension system is different. 

Here we are trying to calculate a relatively precise financial position, because we are using this 

financial measure to modify the pensions and account balances within the system. In a PayGo 

system, the balancing of the interest of different generations is important. 

PayGo pensions work best with growing populations or steady state populations, because the 

generations of contributors are sufficiently large compared to the generations of pensioners that 

the cost is manageable and distributed (relatively) fairly across generations. However, in aging 

populations a PayGo system gives an advantage to the pensioners to the detriment of contributors 

and future contributors.  To the credit of the Sweden, the NDC system replaced a defined benefit 

system to have a fairer pension promise across generations. The Swedish system operates in the 

context of an aging population. It is also promoted as being a fair system (Settergren, 2003); 

accordingly, it is very important to identify the error that results in unfairness and to correct it.  

In a steady-state situation where there was an indefinite ability to count on a subsequent 

generation of contributors to contribute to ensure the pensions of current pensioners, the method 

of calculating financial balance works. But in an aging population, where fertility rates are below 
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the replacement rate, life expectancy is increasing for those above AFE, and the patterns of 

workforce attachment may change (e.g., by extending the period in education), it is essential that 

the method of calculating financial balance be fair. It would be very easy computationally to 

change the method of calculating financial balance to make it fair, as Andrews (2012) observes. 

Politically, it could be extremely difficult to implement the change, as initially it would have a 

significant financial consequence. It might also have political implications as Sweden considers 

the current system to be a multi-party compromise. Andrews estimated that the assets in 2006 

might be overstated by over 40 per cent (Andrews, 2008). 

However, the TD is a useful concept. It gives another rough measure of how we might better see 

the financial impact of pensions. A limitation of the OADR and OASR for estimating financial 

impact is that they are calculated using the number of people in the defined age groups in the 

calculation. If we were to weight the numbers in the adults up to age 65 group and in the age 65 

and over group by pay-in duration and pay-out duration respectively, we would get a better 

understanding of how long pensions may be expected to be paid and how many years of 

contributions (or taxes) may be attributed to paying these pensions. We might define Turnover 

Adjusted Old Age Dependency Ratio (TAOADR) as follows: 

 (Population of AFE and Older * Pay-out Duration)/ (Adult Population less than AFE * Pay-in 

Duration);          (6.04) 

and define Turnover Adjusted Old Age Support Ratio as follows: 

(Adult Population less than AFE * Pay-in Duration)/ (Population of AFE and Older * Pay-out 

Duration).          (6.05) 

The reason to define TAOADR and TAOASR in terms of AFE, at the time of the determination, 

rather than age 65 is to provide increased accuracy when AFE is other age 65.  

To illustrate the difference between OASR and TAOASR I have prepared the following table 

based on information with respect to Sweden. I have used age 65 instead of AFE, even though 

AFE is gradually being adjusted upward, because the figures in respect of AFE were not 

available in the material consulted. The pay-in and pay-out durations do reflect AFE. This should 

only have a minor impact since AFE is still very close to age 65 and it is used in both ratios 

being compared. 

Table 4: OASR and TAOASR Sweden 2000, 2005 and 2010 

Year Aged 20 

- 64 

Age 65 

or 

Older 

OASR Pay-in 

Duration 

Pay-out 

Duration 

TAOASR Change in 

OASR  

2000/Year 

Change in 

TAOASR 

2000/Year 

2000 5196228 1523922 3.41 21.99799 10.32660 7.26 1 1 

2005 5342340 1554977 3.44 21.26565 10.66803 6.85 .99 1.06 

2010 5433133 1702406 3.19 20.62228 10.88404 6.05 1.06 1.20 

Source: author’s calculations based on OECD 2014) Swedish Social Insurance Agency (2002 

p.16, 2007 p.56, 2012 p.76)  
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The information in the table is striking. For OASR there was little change between 2000 and 

2005 and a 6 per cent change between 2000 and 2010, i.e., OASR might be interpreted to 

indicate that the financial burden of pensions had increased by 6 percent over the 10 year period. 

However, for TAOASR, there was a 6 per cent change between 2000 and 2005 and a 20 per cent 

change between 2000 and 2010, i.e., TAOASR might be interpreted to indicate that the financial 

burden of pensions had increased 20 percent over the 10 year period. 20 per cent over a 10 year 

period is very significant. Moreover TAOASR conveys a much more rapid increase in the 

financial burden than OASR suggests. 

Recall the results presented in Table 2. For Sweden OASR was projected to change by 50 per 

cent over 42 years. A 6 per cent change between 2000 and 2010 is not inconsistent with this 

result, especially when we see the whole change occurred between 2005 and 2010. But if 

TAOASR changes by 20 per cent from 2000 to 2010 one must be very concerned that the change 

in TAOASR over 42 years would be much more significant. Sweden has the lowest change in 

OASR of all countries shown in Table 2. One can only speculate about how great the change in 

TAOASR might be for other countries. There is reason to be concerned about the financial 

burden arising from PayGo pensions due to population aging, especially because countries are 

only taking very limited and slowly implemented measures to increase AFE. 

7. Conclusions and Recommendations 

This paper has discussed the use of the OADR and the OASR as indicators of the future financial 

burden due to social benefit programs as a result of population aging. In view of information 

about improving healthy living that is reducing mortality rates and compressing morbidity it 

finds that there are reasons to agree with Spijker and MacInnes (2013a, 2013b) that OADR is not 

a good indicator of the financial burden for health care and LTC costs. REDR may be a better 

tool to use for such costs. 

However, it would be mistaken to draw conclusions regarding the financial burden due to PayGo 

pension costs by using REDR. Rather than OASR or OADR, this paper suggests the use of 

TAOASR or TAOADR. These ratios are calculated for the example of Sweden for which pay-in 

and pay-out durations are available. These ratios indicate the financial burden associated with 

pensions is likely to be far greater than what is suggested by OASR or OADR. 

In examining the example of Sweden, the paper notes that Sweden is one of the few countries to 

be regularly changing its AFE as life expectancy increases. Changing the AFE in line with 

changes in life expectancy is one of the best methods to mitigate the financial burden of pensions 

due to population aging. Not only because of the financial effect but also because it 

automatically balances the burden between pensioners and contributors (one individual at a 

time). 

In the examination of the Swedish ABM it is noted that financial balance is calculated 

incorrectly, overstating the financial position. This is unfairly advantageous to pensioners and 

unfairly disadvantageous to future contributors. However, the paper finds the concepts of TD, 

pay-in duration and pay-out duration, used by the Swedish system to calculate asset values to be 

useful. Unfortunately other national pension systems do not publish information regarding pay-in 
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and pay-out durations. Such information would be helpful in understanding the potential 

financial burden of PayGo pensions due to population aging. 

As a result of this analysis, there are four important recommendations: 

1. The Swedish pension system should correct its method of calculating assets for the 

determination of financial balance to use pay-in duration rather than TD. 

2. OASR and OADR should not be used for the estimation of the financial burden due to 

population aging. For health care and LTC, REDR might be used and for pensions, 

TAOASR or TAOADR might be used. 

3. To permit the estimation of the financial burden of pensions due to population aging, 

national pension authorities (or another body such as the OECD) should calculate and 

publish pay-in duration and pay-out duration. 

4. To provide a fairer distribution of the burden of pension costs due to population aging, 

countries should take action to raise the AFE and to continue to raise the AFE if life 

expectancy increases and the distribution of the period of pension receipt to pension 

contribution changes. 
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