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Abstract 
This paper develops a method to assess the sustainability of care and support programs for the 

elderly in developed countries. The programs considered are social security (retirement income), 

health care and long-term care. The countries assessed are Canada, England, France, Germany, 

Sweden, and the United States of America. Two measures of sustainability are developed: one in 

respect of the current financing of programs; the other in respect of the country’s potential to 

finance the programs in the future. The fuzzy set methodology described by Ragin (2000) is used 

to assess and label the sustainability of each country’s programs. The paper discusses the 

challenges in assessing sustainability, the limitations of this research, and areas for future 

research. Research from another paper that assesses the adequacy of care and support programs 

for the elderly is highlighted and the combined assessment of adequacy and sustainability 

presented for the six countries. 

1.0 Introduction 
All developed countries have an array of programs, involving government funding, that are 

designed to provide care and support for the elderly, such as social security, health care, and long 

term care (LTC). Some countries’ programs are more extensive than others. Often the full range 

of required services is not provided by government programs but individuals and their families 

are expected to provide some of the care and support. Occasionally the level of care and support 

provided is income-tested or means-tested. Is there a way in which the complete array of 

programs in each country can be compared and assessed with respect to sustainability and the 

results communicated easily and effectively? 

This research paper is the second part of a larger research project concerning the 

adequacy and sustainability of care and support programs for the elderly in developed countries. 

The main objectives of this large research project are fourfold: 

1. To develop an international comparison based on an assessment of the adequacy of the 

array of care and support programs for the elderly, with reference to a number of 

developed countries. 

2. To develop an international comparison based on an assessment of the sustainability of 

the array of care and support programs for the elderly, with reference to a number of 

developed countries. 

3. To develop an approach to communicate the results easily and effectively. 

4. To contribute to research methods in the social sciences by developing a method that 

combines quantitative and qualitative research results. 

In the first part of this research, an assessment of the adequacy of the array of programs 

for the elderly and a method by which adequacy can be compared internationally and 

communicated easily, was prepared. The high level results are presented later in this paper. A 
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detailed description of this research is presented in a working paper (Andrews, 2013) that will be 

presented to the Living to 100 Symposium V in January 2014.  

In the second part of this research, a method by which sustainability can be compared 

internationally is developed and an assessment of the sustainability of the array of programs for 

the elderly is presented. The results of this research are reported in this paper.  

This research undertakes to compare the combination of social security, health care, and 

LTC for the elderly in six developed countries: Canada, England, France, Germany, Sweden, and 

the United States of America (USA). (The comparisons for England are primarily with respect to 

the United Kingdom (UK), except for LTC.) The comparison considers both the sustainability of 

the programs as they exist currently and the country’s potential to deliver sustainable programs 

in the future. The paper describes how the indices for current and potential sustainability were 

constructed.  

 

The six countries were selected because of the different approaches used to deliver 

mandated benefits and because the countries appear to have differences in attitudes toward the 

acceptable level of taxation. By selecting this range of countries a variety of results are 

illustrated. With more time and effort, the method could be extended to other developed 

countries. 

 

Such a comparison faces numerous problems, as described herein, such as what benefits 

to include, as of what date, the time period over which sustainability is measured, and the extent 

to which taxes may be collected to secure sustainability. Moreover, most international 

comparisons focus on a single benefit, such as retirement income or LTC. This research breaks 

new ground by examining a combination of services for the elderly. The methodology is based 

on fuzzy-set theory. In this regard, it is the first actuarial study to apply fuzzy-set analysis to this 

problem. 

 

This paper proceeds in the following order. The second section discusses the subject of 

sustainability. It describes briefly some of the methodological challenges in assessing 

sustainability and introduces the methodology used in this research. The third section presents 

the results of the comparison and discusses these results. The fourth section summarizes the 

results of the adequacy research (ibid), combines the sustainability and adequacy results, and 

discusses implications for the countries considered. The fifth section lists areas for further 

research and concludes. 

2.0 How Can Sustainability be Assessed? 
There are a number of considerations in determining how sustainability may be assessed. The 

considerations that are discussed briefly in the next four subsections are the following.  
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 Closed group versus open group approach 

 The timeframe of the assessment  

 Whether allowance is made for any changes to the various programs’ parameters 

 An assessment of the relative value of various programs 

2.1 Closed group versus open group approach 
A challenge in attempting to use a closed group approach is how to define such a group. At the 

time of determination of the closed group, would we consider all those living in the country at 

that might be or subsequently might become eligible, or would we consider only those actually 

participating in the programs as either benefit recipients or contributors? To illustrate with 

respect to a closed group for social security benefits, should we consider only those who have 

contributed or are contributing currently, plus benefit recipients? Such a definition would define 

a closed group. However, given that most countries’ social security retirement programs involve 

some degree of Pay-go funding, none of these programs would be considered sustainable. 

Moreover, some programs are universal and funded by general taxation, such as many developed 

countries’ state health care plans. In such situations the whole population would be included. As 

with Pay-go funded programs, the sustainability of programs funded by general taxation, rely on 

the ability to tax future (unborn) generations. With respect to a state program with respect to 

LTC, it might be considered sustainable with respect to the current population of recipients and 

taxpayers, i.e., a form of closed group assessment. But what would the situation be if the current 

care recipients live longer than expected and develop care-intensive conditions, such as 

Alzheimer’s disease, which may increase the cost of care? In summary, an assessment of 

sustainability on a closed group basis is likely to provide very limited information and lead to a 

conclusion that programs are not sustainable. 

 An open group approach might use a method of generational accounting. Generational 

accounting is based on the budget constraints of all levels of a nation’s governments.  Assuming 

that existing policies and programs continue indefinitely, it requires that the present value of 

future net tax payments of current and future generations be sufficient to cover the present value 

of future government consumption as well as to service the government’s initial net 

indebtedness.  A set of generational accounts is established for each birth year to the present and 

an additional single generational account is established in respect of future unborn generations.  

The generational accounts reflect taxes paid less transfers received, with government 

expenditures on health care and education being treated as transfers.  Social security taxes, 

contributions and payments are included in the accounts.  However the accounts do not impute to 

particular generations the value of the government’s purchases of goods and services.  Therefore 

the accounts do not show the complete net benefit or burden any generation receives in full 

(Auerbach et al., 1999). 

 This method does provide a way to make an assessment of sustainability, but it is 

dependent on the assumptions made with respect to unborn generations; what fertility rates will 
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apply, what life expectancies should be assumed, what labour participation rates should be used, 

what migration should be assumed, what frailty rates assumed, what debt service rates used, 

what GDP produced per capita. Moreover, it raises a question of how many unborn generations 

should be considered. The method also requires assumptions about existing cohorts, regarding 

such items as life expectancy, benefit consumption, labour force participation. 

 In summary, both the closed-group and open-group approaches have some difficulty and 

a host of other considerations is raised. 

2.2 The timeframe of the assessment  
The foregoing discussion introduces the concept of making the assessment over a specified 

timeframe. This approach is commonly used for social security retirement programs, e.g., 75 

years is used by the federal programs in both Canada and the USA, 50 years is used for the 

provincial plan in Quebec, and 95 years is used in Japan; yet criticisms have been made that the 

timeframe selected may not provide sufficient insight into what may happen beyond the selected 

timeframe. 

2.3 Whether allowance is made for any changes to the various programs’ 

parameters 
Typically assessments of sustainability are based on the program parameters that are in force at 

the time of assessment or that have been legislated for implementation, e.g., a legislated increase 

in the state pension age would be included when it comes into force. However, state programs 

frequently change over time. Arguably one might include changes in parameters into an 

assessment of sustainability, especially if one includes assumptions regarding changes in life 

expectancy, health status, etc. 

2.4 An assessment of the relative value of various programs 
Most social programs are funded, at least in part, through taxation. This raises two questions: 

 how high can taxes be and still be acceptable to the citizenry; and 

 are there more desirable uses of the taxes collected than having them allocated to social 

programs?  

There does not appear to be a precise answer to the first question. The acceptability of the 

level of taxation appears to vary by country and culture. For example, in general Americans are 

less accepting of relatively higher levels of taxes than are Swedes, and the International Labour 

Organization would consider it desirable to raise taxes to higher levels to support workers than 

would the Committee for Responsible Government.  

 With respect to the second question, regardless of the absolute level of taxes, there are 

resource constraints, e.g., what has been allocated to health care is unavailable for spending on 

education, defence, law enforcement, scientific research, etc. Decisions with respect to the 

allocation of taxes directly impact the assessment of sustainability. 
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2.5 Methodology for Assessment of Sustainability 
The method used in this research paper is based on fuzzy set comparative analysis. Certain 

characteristics are identified that affect sustainability. These characteristics are assessed and 

assigned a score, which indicates the extent to which the characteristics contribute to 

sustainability. 

Two aspects of sustainability are considered: whether the programs are sustainable 

currently with their existing cost structures; and whether the country has sufficient financing 

potential to sustain programs if it choose to allocate funds for such a purpose.  

2.5.1 Method of Determining Current Sustainability 

To determine current sustainability an index was constructed from an assessment of the stability 

of the current contribution rates for social security based on published reports, and the 

percentage of GDP being spent on health care. If the contribution rate for social security over the 

long term is considered to be stable it provides a foundation for a finding of sustainability; 

however, if the contribution rate is not considered stable then the program in its current form is 

not sustainable, since contribution increases and/or benefit reductions will be required. The level 

of spending on health care provides a measure of the extent to which funds are already 

committed and therefore unavailable for other purposes without affecting the sustainability of 

health care programs. Given that this research is focusing on retirement, health care and LTC for 

the elderly, it would have been nice methodologically to have some measure of LTC included in 

the sustainability index. I was unable to think of a convenient way to incorporate such a 

component. 

The following scoring system was used for each of the stability of the social security 

contribution rate and the percentage spending on health care, and the average was determined. 

The average score is the index value that was entered into Table 6 to determine the label with 

respect to current sustainability. 

Table 1: Current Sustainability Components 

Score Social Security Funding Likely To Be Stable 

Over Long Term 

Health Care Spending as a 

% of GDP 

1 yes Less than 10 

0.5 possibly 10.0 – 14.9 

0 no 15.0 or more 

 

2.5.2 Method of Determining Potential Sustainability 

To determine an assessment of potential sustainability, the following three components were 

assessed: old age support ratio (OASR), total tax revenue, and expenditure on public pensions. 

Each component received a score out of one using the assessment tables, as explained in this 
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subsection. The index was calculated as the average of the scores on the three components. The 

label assigned to potential sustainability was determined by entering table 6 with the index score. 

 OASR is defined as the ratio of the population of working age, i.e., age 20 to 64, to the 

population age 65 and older. This ratio gives an indicator of the relative size of the tax base. The 

larger the OASR, the greater is the potential to support programs for the elderly; although there 

may be significant differences between the population of working age and the actual working 

population. OASR is a proxy for the likelihood that taxes may be available to transfer for support 

and care programs for the elderly. A higher OASR indicates that it is more likely that taxes will 

be available (since a smaller amount of the taxes per individual may be required to be transferred 

or lower overall tax rates may be required). 

Also, OASR gives an indication of the relative size of the elderly population. In this way 

it does provide some indication of the potential for LTC and how broad a base of working age 

population there is to support those requiring LTC. In this regard, this measure addresses, at least 

in part, the concern raised regarding the current sustainability index that it does not include any 

indication of LTC. 

 With respect to OASR, three measures were considered and the average calculated to 

determine the component score. These measures are the: 

 OASR in 2008 

 projected OASR in 2050  

 percentage that the OASR in 2050 is of the OASR in 2008. 

The last item is a measure of the extent of the change in OASR. The greater the percentage 

change the greater the demographic stress on the programs and the less likelihood that the 

programs can be sustained. The lower the level of the OASR, the lower the likelihood is that the 

programs will be sustainable. The following two tables show how these measures were 

evaluated. 

Table 2: Level of OASR Assessment Scale 

OASR (in 2008 or 2050) Score 

4 or higher 1 

3.0 – 3.9 0.75 

2.0 – 2.9 0.5 

1.5 – 1.9 0.25 

Less than 1.5 0 
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Table 3: Change in OASR Assessment Scale 

OADR 2050 Divided by OADR 2008 Score 

60% or higher 1 

50% - 59% .67 

40% - 49% .33 

Below 40% 0 

 

For developed countries OASR is expected to decline from 2008 to 2050. This implies 

that that the cost of programs for the elderly will have to be borne by relatively narrow tax base. 

Total tax revenue as a percentage of GDP measures the extent to which a country is currently 

taxed and provides an indication of the extent to which taxes could be raised, potentially, to 

continue to sustain programs, despite a narrowing tax base.  

The assessment of total tax revenue was based on the average of the figures for 2004 to 

2011, since there can be slight differences between years and this was the most recent 

information published by the OECD. The total tax revenue includes tax revenue from all levels 

of government (federal, state, local) and includes social security contributions. The higher the tax 

revenue as a percentage of GDP, the lower the country’s potential to be able to sustain programs 

dependent on transfer payments or direct taxation. The assessment criteria are shown in Table 4. 

The logic is that a country with a lower tax level as a percentage of GDP should have more 

flexibility to raise tax rates to sustain care and support programs. This reasoning does not 

consider differences in attitudes by country toward the acceptability of tax increases or high 

levels of tax. However, for an assessment of potential, it was deemed unnecessary to attempt to 

assess such differences in attitude. 

Table 4: Tax Level Assessment Scale 

Total Tax Revenue as % of GDP Score 

Less than 30% 1 

30% - 34.9% 0.8 

35% - 39.9% 0.6 

40% - 44.9% 0.4 

45%-49.9% 0.2 

50% or higher 0 

 

Another way to assess a country’s flexibility to use tax revenues to support required 

increases in programs for the elderly as the OASR decreases is to consider other commitments of 

tax revenues. The percentage of GDP on public pension expenditure was considered. Actual 

values were used for 2010 and the projected values were used for 2030 and 2050. This provides 

some indication of public expense, which may not be captured by OASR and its projection; the 

higher the commitment to public pension expenditure the lower the potential for adjustment in 
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order to make programs sustainable. A score for public pension expenditure as a percentage of 

GDP for each of 2010, 2030, and 2050 was derived from Table 5 and the average calculated in 

order to calculate the score on this component. 

Table 5: Public Pension Expenditure as a Percentage of GDP Assessment Scale 

Public Pension Expenditure as a % of GDP Score 

Under 5 1 

5.0 – 8.5 0.75 

8.6 – 11.5 0.5 

11.6 – 14.9 0.25 

15 or higher 0 

 

2.5.3 Overall Sustainability Assessment 

To assess both measures of sustainability, the following scale and labelling system was used. 

Table 6: Sustainability Labels 

Index Score Label 

0 – 0.20 Unsustainable 

0.21 – 0.40 Likely unsustainable 

0.41 – 0.60 Possibly sustainable 

0.61 – 0.80 Likely sustainable 

0.81 or higher Sustainable 

3.0 Results 
Sustainability was assessed in two ways: whether the plans in their current state were sustainable 

and the extent that the country had flexibility or potential to make the plans sustainable in the 

future. 

3.1 Current Sustainability 

The component scores, index score, and sustainability assessment with respect to the current 

situation is shown in the following table. 

Table 7: Assessment of Current Sustainability by Country 

Identification Canada England France Germany Sweden USA 

SS stability 1.0 0.5 0 0.5 1.0 0 

HC spending 0.5 0.5 0.5 0.5 0.5 0 

Index Score 0.75 0.5 0.25 0.5 0.75 0 

Label Likely 

sustainable 

Possibly 

sustainable 

Likely 

unsustainable 

Possibly 

sustainable 

Likely 

sustainable 

Unsustainable 
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 If the social security rate for the USA or France is to remain stable, there will have to be a 

reduction in benefits or deficit financing. In both England and Germany there are reports 

showing the current rate can continue, but some commentators have raised concerns regarding 

this conclusion. According to the Chief Actuary’s reports, the Canadian rate is sustainable over 

the 75 year projection period. Sweden has a Notional Defined Contribution plan with a flat 

contribution rate and an automatic balancing mechanism to maintain financial stability, ensuring 

sustainability. 

 In all countries, the expenditure on health care exceeds 10 per cent of GDP. In the USA it 

exceeds 15 per cent of GDP. 

3.2 Potential for Sustainability 

The values of the 2008 OASR and the projected OASR in 2050 that were used to develop the 

composite score in respect of the OASR are shown in Table 8. By 2050 all the countries are 

showing the effect of aging; although the USA is projected to be less affected than the other 

countries. Canada will undergo significant aging due to its large baby boom generation. All the 

European nations have a lower OASR than the North American countries in 2008, but the 

ranking by OASR among these countries is projected to change by 2050. Germany has the 

lowest OASR in both periods. 

Table 8: 2008 OADR and Projected OASR 2050 

Country OASR 2008 Projected OASR 2050 

Canada 4.6 2.1 

France 3.5 1.9 

Germany 3.0 1.6 

Sweden 3.3 2.2 

UK 3.7 2.4 

USA 4.7 2.6 

Source: OECD Statistics 

The values of the total tax revenues as a percentage of GDP for 2004 to 2011 are shown 

in Table 9. The average was calculated and used to enter Table 4 to determine the component 

score. Sweden shows a marked trend of reducing the percentage of total tax revenue, albeit from 

a relatively high starting point. If this trend continues it would obtain a higher score on this 

component. 
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Table 9: Total Tax Revenue as a Percentage of GDP 

Country 2004 2005 2006 2007 2008 2009 2010 2011 

Canada 33.3 33.2 33.4 33.1 32.3 32.1 31.0 31.0 

France 43.6 44.1 44.4 43.7 43.5 42.5 42.9 44.2 

Germany 35.0 35.0 35.7 36.1 36.5 37.3 36.1 37.1 

Sweden 48.1 48.9 48.3 47.4 46.4 46.6 45.5 44.5 

UK 34.9 35.4 36.3 35.8 35.8 34.2 34.9 35.5 

USA 25.7 27.1 27.9 27.9 26.3 24.2 24.8 25.1 

Source: Taxation: Key tables from OECD – ISSN 2075-8510 

The values of the 2010 public pension expenditure and the projections of this expenditure 

in 2030 and 2050, which were used to develop the composite score in respect of the public 

pension expenditure, are shown in Table 10. The USA is the only country to have a figure below 

5 per cent of GDP and it has such a figure in all three observation periods. France’s figures are 

higher than any other country’s, in every observation period, and are high ranging from 13.5 to 

14.2 per cent of GDP. Germany also has high figures, especially by 2050. Sweden’s figures 

exhibit a different pattern than all the other countries’, showing a decline in successive 

observation periods. 

Table 10: Public Pension Expenditure (% of GDP) 

Country 2010 Projected 2030 Projected 2050 

Canada 5.0 6.6 6.3 

France 13.5 14.2 14.2 

Germany 10.2 11.5 12.3 

Sweden 9.6 9.5 9.0 

UK 6.7 7.6 8.1 

USA 4.6 4.9 4.8 

Source: OECD Pensions at a Glance 2011 

The composite score for each component, the index score calculated as the average of the 

component scores, and the label summarizing the potential for adjustment to make the programs 

sustainability is shown in the following table. 
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Table 11: Assessment of Potential Sustainability by Country 

Identification Canada England France Germany Sweden USA 

OASR 0.61 0.75 0.56 0.56 0.75 0.64 

Tax revenue 0.8 0.6 0.4 0.6 0.2 1 

Public 

pension 

expenditure 

0.75 0.75 0.25 0.42 0.5 1 

Index Score 0.72 0.70 0.40 0.52 0.48 0.88 

Label Likely 

sustainable 

Likely 

sustainable 

Likely 

unsustainable 

Possibly 

sustainable 

Possibly 

sustainable 

Sustainable 

 

3.3 Combining the Assessments of Sustainability 
The combination of the current assessment of sustainability and the potential for making the 

programs sustainable is interesting and shows some stark contrasts. See Chart 1. The assessment 

of the current situation in the USA is that the programs are completely unsustainable, but the 

good news is that the USA has greater potential to make its programs sustainable than any other 

country. The reason that the programs are unsustainable is that the current funding rate for social 

security is insufficient to provide full benefits over the actuarial projection period of 75 years in 

combination with a very high level of expenditure on health care, well in excess of 15 per cent of 

GDP. However, overall the tax burden is relatively very low in the USA, the commitment to 

public pension expenditure currently and on a projected basis is relatively low, so there is 

significant fiscal capacity. The aging of the population of the USA through 2050, as measured by 

the OASR calculations is not as extreme as that experienced by some of the other countries. 

Canada and Sweden fair reasonably well. Both countries’ programs are assessed as likely 

sustainable in their current state. Canada is considered to have more potential to make its 

programs sustainable in the future than is Sweden, if adjustments are required. Canada is aging 

more rapidly than Sweden; however, its measures of financial flexibility (total tax revenue and 

public pension expenditure) are much more favourable than Sweden’s. Although as noted earlier, 

if the trend to lower levels of total tax revenue as a percentage of GDP continues in Sweden, the 

potential sustainability of its programs should improve.  

On the current measure, Germany’s and England’s programs are possibly sustainable. 

However, with respect to potential sustainability, England is better placed than Germany. 

England has more favourable demographics as measured by the OASR component and less 

commitment to public pension expenditures than Germany has. England’s programs are likely 

sustainable whereas Germany’s are possibly sustainable. France faces a difficult situation. On the 

current measure, its programs are likely unsustainable and its potential to make adjustments is 

limited and so on the potential measure it is assessed as being likely unsustainable. France has 
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significant commitments to public pension expenditure which will constraint flexibility. 

Although not included in this analysis, it can be seen from Table 9 that total tax revenue as a 

percentage of GDP in 2011 is approaching the boundary for a downgrade in this component. The 

administration of President Hollande, elected in 2012, has been increasing taxes, which may 

make the potential sustainability of France’s programs even weaker. 

Chart 1: Sustainability Assessments by Country 

 

4.0 Implications of the Adequacy Research 
In this section the results of the research on adequacy (Andrews, 2013) are combined with the 

results of this research on sustainability, and some implications are discussed. Before doing this 

it is necessary to summarize the results of the research on adequacy. 

4.1 How is adequacy defined? 
Adequacy is a concept that does not have a unique definition in practice. It may vary by country 

– what is deemed adequate in Canada will be considered more than adequate in India. It may 

vary within a country – the adequate in the south central part of Canada might be woefully 

inadequate in the far north of Canada. It may vary by individual – the adequate for a child may 

not be adequate for an adult. It may vary by family composition – the adequate for a couple may 

be less than what is adequate for two independently living adults.  

It also requires a determination of some minimum standard and the determination of such 

a standard will require many judgements. For example, should the minimum standard be a 

measure of poverty, i.e., the minimum level of food and accommodation to subsist? Or should 
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adequacy include more, such as access to health care when sick, education of children from some 

minimum age to some other age, freedom from domination by others, protection from criminal 

acts or wrongful persecution? If the minimum standard is a measure of poverty, should it be an 

absolute measure or a relative measure? 

Individuals will answer such questions differently. Countries will answer such questions 

differently. The answers may depend on the country’s resources and on its political structure, 

e.g., representative democracy or authoritarian rule. It may also depend on the country’s 

dominant philosophy or religion. Are all individuals considered to have a right to an adequate 

living or does one’s caste or class at birth influence what might be considered adequate? 

 The approach used in this research (Andrews, 2013) is to look at the income and benefits 

provided by social security (retirement income), health care, and LTC and to compare it to the 

level of expenses generally incurred for two different family compositions (C and S) in two 

different health states (N, Y), for a total of four combinations (CN, CY, SN, SY). The two family 

compositions are: 

 Married couple both aged 65 to 70 (C) 

 Surviving female spouse aged 85 (S). 

For each of these two compositions, I consider two health states: 

 Living in private rental accommodation (N) 

 Female spouse in institutional care (Y). 

Finally, I assume that the male spouse had a full career of work and earned the average wage in 

each year and that the female spouse did not work. It was also assumed that no other savings or 

income was available. 

 For each family composition, the extent to which general living expenses associated with 

food, transportation, accommodation, entertainment, and taxes could be met was considered. If 

these expenses as well as a specified level of drug and care expenses could be met a higher score 

was assigned. The average of the four family composition scores was calculated and an overall 

assessment of adequacy was assigned as shown in the following table. 
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Table 12: Method of Summarizing Country’s Adequacy Scores and Label 

Overall Score And At Least 1 Raw Score of 1 Label 

0 No Completely inadequate 

.20> score>0 No Mainly inadequate 

.40> score>.20 No Often inadequate 

.40> score>.20 Yes More inadequate than not 

.60> score > .40 No or Yes Not adequate or inadequate 

.80> score > .60 No More adequate than not 

.80> score > .60 Yes Often adequate 

1 > score > .80 Yes or No Mainly adequate 

1 Yes Completely adequate 

 

4.2 Limitations in Assessing Adequacy 

Certainly this approach to assessing adequacy has limitations and these are discussed in detail in 

Andrews (ibid). Three of the major limitations are described below.  

Different countries have designed their systems to provide different levels of social 

protection, in line with the country’s culture, social philosophy, and beliefs in the objectives of 

state-financed welfare systems. For example, social security systems in Scandinavian countries 

tend to be designed to deliver more generous benefits than the social security systems of the 

England, USA and Canada. Esping-Andersen (1990) has written the classic text on this subject 

and categorizes the systems by design philosophy. Nonetheless, the designers of the social 

security systems in each country might maintain that the social security system is adequate for 

the purpose for which it was designed. However, for the purpose of this comparative research, a 

common definition of adequacy has been selected. The level established may be considered 

adequate by the country but fail the test of adequacy as defined in this research.  

Moreover, only state provided or state mandated benefits and programs are considered. It 

is acknowledged that certain countries expect that the individual will save for future 

contingencies and to ensure that benefits are adequate. It is intended that the fuzzy-set 

methodology, where countries are assessed on adequacy with respect to membership in a set will 

mitigate to some extent these limitations. 

The selection of the family compositions based on a one-earner male head of household 

model could be criticized as being old fashioned and not representative of the modern work 

force, which has high female participation rates, single parent structures, and marriages that end 

in divorce. That is valid. However, for individuals who are currently retired the one-earner male 

head of household model was much more prevalent than it is among today’s work force. 
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4.3 Results of the Adequacy Research 
The following table summarizes the calculations for the four family compositions for each 

country, showing the raw score, the overall score, and the applicable label, as specified in Table 

12. 

Table 13: Summary of Adequacy Assessment and Assignment of Label 

Identifier Canada England France Germany Sweden USA 

CN 0.33 0.33 1.0 1.0 1.0 0.33 

CY 0.67 0.33 0.67 1.0 1.0 0.33 

SN 0.33 0.33 1.0 0.33 0.33 0.33 

SY 0.67 0.33 0.67 1.0 1.0 0.33 

Index 

Score 

0.5 0.33 0.84 0.84 0.84 0.33 

Label Not 

adequate or 

inadequate 

Often 

inadequate 

Mainly 

adequate 

Mainly 

adequate 

Mainly 

adequate 

Often 

inadequate 

 

4.4 Implications 

The following chart combines the adequacy research with the findings of this research on 

sustainability. The front two columns show current and potential sustainability respectively and 

the back column shows adequacy. The height of each column is based on its index score on the 

respective measure. 
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Chart 2: Sustainability and Adequacy 

 

The chart shows that England and the USA have programs that are often inadequate; 

however, the situation with respect to sustainability differs. In England the programs are possibly 

sustainable, whereas in the USA they are unsustainable. Both countries have strong potential for 

sustainability. The potential for sustainability is very strong in the USA because of its relatively 

low levels of taxation, its relatively low public pension commitment, and its more moderate rate 

of aging. But there is strong resistance to tax increases in the USA, so whether this potential can 

be realized is debatable. Sweden provides a contrast to these two countries. Its programs are 

mainly adequate and its programs are currently likely sustainable. Yet its potential sustainability 

is less than both of England and the USA. An immediate reaction might be to scoff at Sweden 

because of its welfare state – that such a situation could not be implemented elsewhere. But the 

evidence suggests that the Swedish welfare state is changing – to improve productivity and to 

incorporate private companies in the delivery of public services (Schumpeter, 2013).  

 This research suggests that among the countries with a substantial welfare state (Sweden, 

Germany and France), it is not Sweden that is the concern, but France. Both its current and 

potential sustainability is considered likely unsustainable. Germany’s programs, on both a 

current and potential assessment, are considered possibly sustainable. This should be a major 

concern for the European project, for which Germany is considered the linchpin, with France by 
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its side. How will these countries react nationally if their programs prove unsustainable? What 

will their reaction to Europe be? What will Europe’s reaction to them be? 

 Canada is in a different space in the sustainability-adequacy grid. Its programs are not 

adequate or inadequate and are assessed as likely sustainable on both current and potential 

measures. Its retirement program philosophy is to provide considerable room for individual 

saving and employer-provided pension plans. There is a growing divide in pension plan coverage 

between public sector workers, with coverage, and private sector workers without access to 

defined benefit pension plans. If individual savings plays the role contemplated by the 

philosophy, then the status quo may continue. However, if individual savings are inadequate then 

there will be pressure to improve the adequacy of the coverage. This could prove challenging for 

governments if some workers have adequate coverage and others do not. There will not be a one-

size-fits-all solution. The positive aspect is Canada’s position with respect to sustainability gives 

it flexibility to adapt. 

5.0 Future Research 
Before making some concluding observations I identify four areas for further research. First, the 

measures used to construct the indices for current and potential sustainability are intended to 

illustrate an approach to assessing sustainability. It is not suggested that this is the only approach 

that might be used, or that the method of calculating the average to determine the index value is 

the only appropriate method of combining the various components. It would be useful to 

consider other measures of sustainability and to study the impact on the findings of using 

different weightings of components in calculating the index score. Moreover, the fuzzy set 

approach is used because there are not clear boundaries between being in or being out of adjacent 

sets. It would be interesting to change the boundaries by small amounts and see how the findings 

are affected. 

Second, the assessment of potential sustainability does not consider social attitudes with 

respect to levels of taxation and government involvement. It would be interesting to analyse such 

factors in order to refine the measure of potential sustainability. 

 Third, it would be useful to be able to include factors such as private savings, employer-

provided benefits that are not mandated, and other support provided by families, as described 

below. The inclusion of such benefits might affect the assessment of adequacy. If adequacy were 

increased then sustainability, especially potential sustainability, might be impacted.  

Historically, the family has been expected to bear the responsibility for LTC provision. In 

the LTC programs of many developed countries, most of the expense of LTC provision outside 

an institution is the individual’s or the family’s responsibility. Many countries are experiencing 

below-replacement levels of fertility, resulting in smaller family sizes. Moreover, the average 

age of (extended) families is rising. As individuals age they become more likely to experience 
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dementia or Alzheimer’s disease, which can make caring issues even more challenging. All of 

these factors jeopardize the ability of families to deliver LTC in accordance with historical 

expectations. Such changes have implications for the sustainability of any country’s programs.  

Fourth, it would be useful to develop a sustainability model that would permit the testing 

of various assumptions. Sustainability will be impacted by health status of the population as well 

as by the type of care that is required. It would be useful to have a model that would permit 

testing of questions such as the following: 

 What is the implication on sustainability if life expectancy increases or if health status 

deteriorates? 

 What are the implications of the changing burden of non-communicable disease, e.g., 

obesity, or an aging population may have more chronic conditions and may be more 

likely to experience dementia? 

 What are the implications of raising retirement ages – not only might it make care and 

support more affordable but it might lead to a  more healthy population entering 

retirement? 

The manner in which current and potential sustainability are assessed in this paper does 

make some allowance for future changes. The stability of social security contribution rates 

typically makes some consideration of mortality improvements. The use of projected OASR and 

projected expenditures for public pensions makes some allowance for population aging. 

Nonetheless, it would be useful to have a sustainability model that permitted the assessment of 

changes in particular assumptions. 

This research has made several contributions to the study of the sustainability of care and 

support systems for the elderly in developed countries. 

1. It has considered the combined effect of social security, health care and LTC in assessing 

sustainability. 

2. It has employed the fuzzy set methodology to this issue, resulting in a combination of a 

quantitative and qualitative assessment. 

3. It has constructed separate indices to measure current and potential sustainability. 

4. In combination with the adequacy research, it has shown how different countries face 

different challenges, i.e., the USA has current issues regarding adequacy and 

sustainability, Sweden’s programs are mainly adequate and likely sustainable, and 

France’s programs although mainly adequate are likely unsustainable. 

In all these ways, this research sets the stage for further investigation, which may lead to 

social policy development. 
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