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Introduction 

Population aging has become one of the major concerns of policy makers in many 

industrialized countries.  Resulting from the low fertility rates of the past forty years [Denton, 

Feaver and Spencer 2002], it will affect both economic growth, the long-term viability of private 

and public pension plans, and the sustainability of existing fiscal structures [OECD 2001].  In 

expressing these concerns, reference is often made to dependency ratios, especially dependency 

ratios for the elderly.  These ratios, however, have no direct economic or fiscal meaning because 

they simply relate a population subset (those who are deemed to be “dependent”) to another subset 

of the population (the supporting population).  In order to attach a fiscal meaning to population 

aging, we must develop indicators that incorporate the fiscal impact of changes in the age 

composition of the population within a given fiscal structure.  An approach to this issue is now 

presented and is applied to the Canadian experience during the period from 1989 to 2001. 

The analysis of the fiscal dimensions of population aging in Canada is carried out in several 

steps. First, we discuss a number of conceptual issues where we also introduce a formula for 

transforming population dependency measures into fiscal burden measures, based on the net fiscal 

benefits assigned to the “dependent” groups (this formula is fully developed in the appendix).  

Then we present an approach for allocating government revenues and expenditures to the 

“dependent” age groups in order to calculate the net fiscal gains by these groups and the resulting 

fiscal burden on the supporting population (details on this allocation are found in the appendix). 

Finally, we apply the methodology presented to data on combined federal, provincial/territorial, 

and local governments revenues and expenditures to calculate the net fiscal burden imposed by the 

“dependent” population during the period from 1989 to 2001.  
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Our results show that the population dependency ratio does not represent a meaningful 

guide to fiscal policy.  This ratio underestimated the fiscal pressures from population aging during 

most of the period from 1989 to 1995 and overestimated them in the following six years.  These 

results raise doubts on the validity of statements that the current fiscal structure in Canada may not 

be capable of sustaining the fiscal pressures from population aging in the future [Finance 2004]. 

 

Concepts, Uses And Measures For Canada 

Dependency ratios are statistics that relate a subset of the population, which is considered to 

be economically “dependent”, to the other subset of the population upon which they are assumed to 

depend.  The ratios are intended to give an indication of the economic burden that the “supporting” 

portion of the population carries in a particular period of time.  They are expressed as ratios which 

often have the “dependent” population at the numerator and the “supporting” population at the 

denominator.  The selection of the numerator and associated denominator depends on the purpose 

for which a dependency ratio is being measured.  The “dependent” population is usually composed 

of the young (generally those in the age range 0-14) and the elderly (those 65 years of age and 

over). The first group identifies those who cannot legally be employed and therefore cannot support 

themselves, while the second group includes those who have reached the age that allows them to 

access private and public pensions.  In this case, the “supporting” age group, which represents the 

denominator of the population dependency ratio, is the age group 15-64.  This group is the basic 

bloc for the labour force. 

Estimates of the population dependency ratio, total and by major component, are shown in 

Table II-1.  The second column shows that the “youth” dependency ratio followed a steady decline 

after a period of unchanging values from 1989 to 1993.  By 2001 it was 2.8 percent lower than in 
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1989.  The opposite change occurred in the case of the “elderly” dependency ratio, which rose 

steadily by 2.1 percent over the entire period.  The net result was an inverted U-shape of the total 

dependency ratio, which increased by 1.2 percent from 1989 to 1993 before starting a declining 

path that resulted in a reduction of nearly one percentage point by the end of the period compared 

to 2001.  The general conclusion is that the Canadian population aged from 1989 to 2001, but 

population aging did not raise the dependency ratio.  Whether this pattern of demographic changes 

is also reflected in the pattern of fiscal dependency will be evaluated.  Before dealing with 

measurement issues, however, it may be helpful to discuss briefly the concept of dependency. 

Table II-1.  Population Dependency Ratios in Canada, 1989-2001 (Percent). 

Year Youth Ratio Elderly Ratio Total Ratio 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

30.4 

30.4 

30.4 

30.5 

30.5 

30.4 

30.1 

29.8 

29.5 

29.1 

28.6 

28.1 

27.6 

16.3 

16.6 

16.9 

17.2 

17.4 

17.5 

17.7 

17.9 

18.0 

18.2 

18.3 

18.4 

18.4 

46.7 

47.0 

47.3 

47.7 

47.9 

47.9 

47.8 

47.7 

47.5 

47.3 

46.9 

46.5 

46.0 

Change -2.8 2.1 -0.7 
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The general term “dependency” refers to relationships where the needs of one party are 

met largely by the resources of another party.  These needs are non-confined to the material side 

only.  For example, a child is dependent on his/her parents for emotional as well as physical 

support.  Even when the focus is confined to material well-being, the issue of dependency may 

be viewed from a private sector or a public sector perspective.  In a private sector setting, the 

concept of dependency would refer to situations where the material needs of certain groups are 

directly provided or financed by another group.  If “dependent” and “supporting” groups are 

identified by age, the issue of dependency would be limited largely to youth dependency.  

Individuals in the age group up to 14 years have no opportunity to support themselves financially 

and are dependent on their parents.  The youth dependency ratio provides some indication of the 

effect that demographic changes may have on the average standard of living of families, given 

the total income of the average family.  Within a private sector framework, the vast majority of 

seniors are not dependent.  Although some of them may receive help from their children, others 

may provide support for them, through direct financial contributions or through other channels 

such as free babysitting.  Over the longer term, seniors are net “givers” as they pass on to their 

kin their accumulated wealth, either inter vivos or as inheritance. Therefore, elderly dependency 

ratios are not meaningful indicators of “dependency” within a private sector framework.  

From a public policy perspective, the general issue of “dependency” is fundamentally a 

fiscal issue. It relates to the ability of governments to fund existing programs in the presence of 

demographic shifts over time.  From a public pension perspective, the issue is pay-as-you-go 

versus full funding. In many industrialized countries, the major demographic shift is an 

accelerating trend towards population aging, which will result in a rapidly increasing share of the 
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population 65 years of age and over.  The main concerns are that the projected increase in the 

elderly dependency ratio will destabilize the public pension system and may place unbearable 

pressures on the overall fiscal system due to age-driven escalating health care costs [OECD 

2001].  More recently economists have added a concern for the inter-generational equity 

associated with the burden of the existing public debt in a framework of rising elderly 

dependency ratios [Scarth 2004, Finance 2004]. 

The viability of the existing public pension system is a major policy issue in the United 

States, where the Social Security Fund is treated as part of the Unified Federal Budget.  In 

Canada, the Canada/Quebec Pension Plan (CPP/QPP) is a non-budgetary fund and its changes do 

not affect the budgetary position of the federal government.  In addition, the 1995 reform of the 

CPP, which raised contribution rates considerably, has placed this component of the public 

pension system on a fully funded basis, thus guaranteeing its financial health over the long run.  

Restoring the long-term viability of the CPP did have inter-generational implications because it 

raised the contribution rates on workers, but it will not impose additional burdens on future 

workers.  The issue of rising dependency ratios and contributory public pension viability, 

therefore, will not be addressed here, which will focus on dependency ratios as indicators of 

fiscal sustainability and inter-generational equity.  This focus will include the non-contributory 

component of public pensions – namely, the Old Age Security (OAS) pensions including the 

Guaranteed Income Supplement (GIS) and the Allowance – which is affected by population 

aging and is part of federal budget transactions. OAS pensions are paid to Canadians when they 

reach age 65, but they are clawed back at the rate of 15 percent for net income in excess of 

$59,790.  The GIS and the Allowance are income-tested cash payments targeted at low income 
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seniors (GIS) or low income widows and widowers in the age range between 60 and 64. 

The fundamental issue with respect to the interpretation and use of dependency ratios is 

that these ratios cannot be used directly as indicators of fiscal sustainability or inter-generational 

equity because they are ratios involving subsets of the population without regard for their net 

fiscal contributions (positive or negative).  Fiscal sustainability and inter-generational equity, on 

the other hand, have no meaning outside a fiscal framework.  In order for dependency ratios to 

serve as indicators of fiscal health and equity they must be transformed from population-based 

statistics into fiscal-based indicators.  As explained in the appendix, the fiscal burden arising 

from the dependent population and borne by each member of the supporting population, called 

fiscal burden ratio, can be related to the population dependency ratio in the following manner: 

 

Fiscal burden per supporting person = [standard fiscal burden per dependent person] times  

[aging adjustment] times [population dependency ratio].      

 

The calculation of the fiscal burden generated by the dependent population requires the 

allocation of government revenues and expenditures to the youth and elderly groups.  The 

general methodology used in this allocation is explained in the next section.  

 

Methodology    

The general approach to the allocation of revenues and expenditures by selected age group 

is based on the methodology employed in studies of tax and fiscal incidence [Ruggeri, Van Wart 

and Howard 1997, Vermaeten, Gillespie and Vermaeten 1994] with appropriate adjustments 

when necessary. Details of this allocation are presented in the Appendix.  This section discusses 

some basic methodological issues.  
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The Treatment of the Youth Group    

For the elderly, net fiscal benefits can be allocated directly  because seniors have income 

of their own, pay taxes directly, and do not need intermediaries such as parents to receive the 

benefits of government spending.  Children in the age group 0-14, on the other hand, rarely have 

income of their own, do not pay taxes directly, and some of the public spending benefits they 

receive are part of the benefits received by the family to which they belong.  For this group, the 

calculations of net fiscal benefits often involve imputations.  The general principle used in our 

imputations is that we should include in benefits and costs any change in tax or spending bases 

that are associated with the presence of children in that age group. 

 

Items Excluded from the Allocation  

We identified a number of spending items that need not be included in our allocation 

procedures.  To maintain consistency, we matched those items with their corresponding revenues 

and excluded those revenues from our allocation.  

• CPP/QPP Benefits and Contributions 

These pensions are similar to private annuities, especially since under full funding, which 

was the aim of the recent reform, the pensions received after retirement are equivalent to 

deferred labour compensation.  In Canada, payment of these pensions does not impose a 

burden on government finances, therefore, this item was not included in our calculations. 

• Public Sector Pensions and Workers Compensation Benefits 

A similar argument can be made for pensions paid by government department and 

agencies to their retired employees and to benefits under the Workers Compensation 

program.  These pension schemes are not different from those offered by private sector 

employers.  The two dependent age groups have little direct involvement in the Workers’ 
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Compensation program, which collects revenues from a payroll tax on employers and 

pays benefits to workers who are injured. 

• The Treatment of Debt Charges.  

 Interest payments on the debt do not deliver direct benefits to any age group.  Those who 

hold government bonds receive interest, but they could receive the same interest by 

purchasing other financial assets.  Government must impose higher taxes in order to 

finance the interest payments on the public debt and the additional tax payments are 

included in government revenues to be allocated to the selected age groups.  In our 

calculations we excluded interest payment from the expenditure side, thus concentrating 

exclusively on program spending from which individuals receive benefits directly or 

indirectly.  Accordingly, we also eliminated the tax revenues needed to finance them in 

two steps.  First, we tried to offset interest payments with interest income by excluding 

interest and other investment income (except from royalties and remittances from 

government enterprises) from the revenue sources.  Second, we assumed that the balance 

of debt changes would be financed from general revenues.  Therefore, this excess was 

allocated proportionately to all sources of government revenues.  This approach focuses 

on program spending and the revenues that finance it. 

 

Grouping of Expenditure and Revenue Components 

The allocation of the various components of government revenues and expenditures 

allowed the organization of these items into groups that reflect the underlying nature of the 

expenditures and the identifying features of the revenue sources.  This grouping, together with the 

associated dollar values for fiscal year 2000-2001, is shown in Tables III-1 and III-2. 
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Four separate categories of government spending are identified in this table.  The first 

category includes what are called “public good equivalents.”  These are expenditures, which 

cannot be allocated to specific age groups because they are general in nature and in many cases 

cannot be divided in a manner where their consumption by one group would prevent consumption 

by another group. Therefore, they were allocated on an equal per capita basis, not because each 

person actually consumes an equal amount of the good and service in a given year, but because 

they are available to everyone in equal amounts and free of direct charge.  This category 

comprised about one-quarter of the allocated government expenditures in 2000-01.  The second 

category includes what economists call “transfers in kind”.  They are private goods which are 

either publicly delivered (education) or publicly funded (health care).  They are the largest 

component of government spending in Canada and represented nearly 40 percent of allocated 

expenditures in 2000-01.  The third category includes direct cash transfers to persons.  It 

accounted for almost one-fifth of allocated expenditures and its major components are, in order of 

magnitude, Old Age Security pensions, Employment Insurance benefits and welfare payments.  

The final category, which accounted for 14 percent of allocated expenditures, contains a variety 

of items that were allocated in different manners depending on the age groups that are expected to 

benefit.  Details of the allocation procedure are found in the appendix, and the results are 

presented next. 
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Table III-1.  Spending Components Allocated: 2000-01, $ Million. 

Spending Component $ Million Percent of Total 

A.  Equivalent to Public Goods (per capita allocation) 

General Government Services 

Foreign Affairs and International Assistance 

Protection of Persons and Property 

Resources Conservation and Industrial 

Development 

Environment 

Recreation and Culture 

Subtotal  

15,968 

4,477 

32,978 

15,713 

9,222 

10,871 

89,229 

 

 

 

 

 

 

26.5 

B.  Transfers in Kind (specific allocation)   

Health Care 

Education 

Subtotal 

70,465 

63,522 

133,987 

 

 

39.9 

C.  Cash Transfers (specific allocation) 

Social Assistance, including veterans’ benefits 

Subtotal 

 

67,133 

67,133 

 

 

20.0 

D. Other Expenditures (various allocations) 

Other Social Service Expenditures 

Transportation and Communications 

Other Expenditures 

Subtotal 

 

15,605  

17,979 

12,210 

45,794 

 

 

 

 

13.6 

Total 336,143 100.0 
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Government revenues are grouped into two major categories: tax and non-tax revenues.  

The first category is the dominant one, accounting for 85 percent of the total revenue allocated in 

2000-01. Income taxes are the major revenue source for all governments combined, accounting 

for 45 percent of total revenues allocated.  The second major source is represented by 

consumption taxes with a share of 21 percent.  All other revenue sources individually make 

moderate contributions to government revenues. 

Table III-2.  Revenue Components Allocated: 2001, $ Million. 

Revenue Component $ Million Percent of Total 

A. Tax Revenues 

Income Taxes 

Consumption Taxes 

Payroll Taxes 

Property Taxes 

Other Taxes 

Subtotal 

 

162,431 

76,395 

23,185 

35,701 

8,104 

305,816 

 

45.2 

21.3 

6.4 

9.9 

2.3 

85.1 

B. Non-Tax Revenues 

Sale of Goods and Services 

Investment Income 

Other Revenue 

Subtotal 

 

30,158 

17,333 

6,104 

53,595 

 

8.4 

4.8 

1.7 

14.9 

Total 359,411 100.0 

 

Results 

IV-A.  Per Capita Revenues and Expenditures By Age Group 

The first step in the calculation of the fiscal burden of the young and the old is the allocation of 

government revenues and expenditures to the two dependent age groups.  The allocated amount 
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are expressed in real terms because they serve as the basis for the calculation of the fiscal burden 

to be borne by the supporting group, which in our view should be free of inflationary 

components.  In theory, the deflation process should involve the use of different price indices.  

For example, for taxes and cash transfers the most appropriate price index is the consumer price 

index (CPI), but for government purchases the GDP deflator for the government sector would be 

more appropriate.  In practice, it is more convenient to use a single price index without major 

effects on the results.  In our calculations we used the CPI to deflate both revenues and 

expenditures. 

 

IV-A-1. The Spending Side 

The per capita amounts of government spending (in constant 1989 dollars) allocated to the three 

age groups are shown in Table IV-1.  Inspection of this table leads to three general observations: 

1. Real per capita government spending allocated to those in the age group 65 years and over 

is substantially higher than spending on the youth group (age 0-14).  In 2000-01, per 

capita government spending on the former group was more than double the spending on 

the latter group. 

2. Real per capita spending increased slightly for the 65 plus age group (0.39 percent per 

year), but fell slightly for the youth group (-0.41 percent per year).  As a result, the ratio of 

per capita spending between the two age groups increased over the sample period, though 

with some fluctuations. Between 1988-89 and 2000-2001 it rose by 0.20 percentage points 

from 1.98 percent to 2.18 percent.  

3. The widening ratio of per capita spending between the 65 plus and the 0-14 age groups led 

to a larger gap between the two groups.  In 1988-89, real per capita spending for the 65 

plus group was $7,720 higher than that by the 0-14 age group; by 2000-2001, this gap 

increased  by 15 percent to $8,852. 
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Table IV-1.  Per Capita Amounts of Government Spending Allocated to the  
Selected Age Groups: 1989 to 2001, Constant 1989 Dollars 

Fiscal Year Ending March 31 0-14 65+ (65+)/(0-14) 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

7,859.7 

7,750.0 

7,481.5 

7,733.7 

7,789.1 

7,827.5 

7,704.5 

7,410.4 

7,189.9 

7,161.2 

7,271.2 

7,498.5 

7,478.9 

15,579.3 

15,641.6 

15,426.0 

16,304.1 

16,336.1 

16,572.7 

15,944.0 

15,893.3 

15,400.1 

15,517.4 

15,769.8 

16,151.5 

16,330.9 

1.98 

2.02 

2.06 

2.11 

2.10 

2.12 

2.07 

2.14 

2.14 

2.17 

2.17 

2.15 

2.18 

Average Annual Percentage Change -0.41 0.39 0.80 

 

The factors that determine this gap in 2000-01are shown in Table IV-2.  Real per capita 

government spending on the 65 plus age group was higher than that of the youth group in all four 

categories identified in this table.  The largest difference is in the category “cash transfers”, which 

includes Old Age Security Pensions and Veterans’ benefits.  In 2000-01, the difference for this 

category was $4,501, followed by a difference of $3,147 for “transfers in kind”, which includes 

health care and education, and by a much smaller difference for the remaining spending 

components. 
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Table IV-2.  Detailed per Capita Allocation of Government Spending in 2000-2001, 
Constant 1989 Dollars 

 0-14 65+ 

A. Public Goods Equivalent 2,031.4 2,224.8 

B. Transfers in Kind 

 Health Care 

 Education 

 

628.00 

3,051.30 

 

6,826.40 

0.0 

Subtotal 3,679.30 6,826.40 

C. Cash Transfers  

 (including Veterans’ benefits) 

 

1,333.00 

 

5,833.70 

Other Expenditures 435.20 1,446.00 

Total Allocated Expenditures 7,478.90 16,330.90 

 

IV-A-2.  The Revenue Side 

The opposite pattern is visible for the revenue side, primarily because the elderly have income on 

which they pay personal income taxes and the youth does not.  As shown in Table IV-3, real per 

capita revenues contributed by the senior group were much larger than those of the youth group. 

Moreover, a strong growth rate for the former age group (3.56 percent per year) was associated 

with a small rate of decline for the latter group (-0.30 percent per year).  As a result, the ratio of 

the two increased substantially over the sample period rising from 3.5 times in 1988-89 to 5.6 

times in 2000-01.  During this period, the difference in constant 1989 dollar amount rose from 

$4,283 to $7,460. 
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Table IV-3.  Per Capita Amounts of Government Revenues Allocated to the  
Selected Age Groups: 1989 to 2001, $ 

Fiscal Year Ending March 31 0-14 65+ (65+)/(0-14) 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

1,689.5 

1,727.5 

1,603.2 

1,536.2 

1,505.5 

1,447.2 

1,439.6 

1,358.9 

1,366.8 

1,474.1 

1,495.7 

1,566.9 

1,629.7 

5,972.4 

6,278.9 

6,212.5 

6,079.7 

5,890.6 

5,868.6 

6,336.9 

6,857.0 

7,136.7 

8,072.2 

7,764.1 

8,601.4 

9,089.5 

3.54 

3.63 

3.87 

3.96 

3.91 

4.06 

4.40 

5.05 

5.22 

5.48 

5.19 

5.49 

5.58 

Average Annual Percentage Change - 0.30 3.56 3.86 

 

 The determinants of the difference in real per capita revenue contributions by the senior and 

youth groups for 2000-01 are identified in Table IV-4.  Nearly 61 percent of the total difference 

of $7,460 arises from income taxes, an additional 18.6 percent from consumption taxes, and 9.0 

percent from property taxes. 
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Table IV-4.  Detailed per Capita Allocation of Government Revenues in 2000-2001, $ 

 0-14 65+ 

Tax Revenues 

 Income Taxes 

 Consumption Taxes 

 Payroll Taxes and EI Contributions 

 Property Taxes 

 Other Taxes 

Subtotal 

 

199.5 

645.5 

0.0 

355.8 

85.1 

1,285.9 

 

4,742.5 

2,030.0 

0.0 

1,029.6 

217.0 

8,019.1 

Non-Tax Revenues 343.8 1,070.4 

Total Revenues 1,629.7 9,089.5 

                                                          

IV-B.  The Fiscal Burden Ratio 

 Estimates of the fiscal burden that the combination of a rising elderly dependency ratio and a 

declining youth dependency ratio would impose on the “supporting” population are presented in 

two steps.  The first step (Table IV-5) shows the estimated values of the per capita real net fiscal 

benefits for the youth (By) and elderly groups (Bo).  They serve as the basis for the calculation of 

the factor that transforms the population dependency ratio into the fiscal burden ratio.  The value of 

“By” can also be viewed as the standard per capita real net benefits, which is common to both 

“dependent” age groups.  The per capita real net benefits of the senior group can then be measured 

as the standard benefits adjusted by the factor “a”.  The second step (Table IV-6) shows the 

estimates of the fiscal burden ratio and its components. 

 Table IV-5 shows that per capita real net benefits were higher for seniors than for youth, which 

means that replacing a youth with a senior raised the average per capita net fiscal benefits.  This 

difference declined from $3,437 in 1989 to $1392 in 2001.  As a result, the ratio of the two, “a”, 
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fell over time from 1.56 in 1989 to 1.24 in 2001.  The decline in “a” more than offset the relative 

increase in the elderly population, thus leading to a decline of nearly eight percent in the value 

“A”, which captures the combination of “a” and the changes in the relative population of the youth 

and elderly groups.  

 

Table IV-5.  Estimated Per Capita Net Benefits Assigned to the Youth and Elderly Groups: 
1989 to 2001, Constant 1989 Dollars 

Year By Bo a= Bo/By A = P’
d/Ps 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

6,170.2 

6,022.5 

5,878.2 

6,197.5 

6,283.6 

6,380.2 

6,264.9 

6,051.5 

5,823.1 

5,687.1 

5,775.6 

5,931.5 

5,849.2 

9,606.9 

9,362.6 

9,213.6 

10,224.4 

10,445.5 

10,704.1 

9,607.1 

9,036.3 

8,263.4 

7,445.2 

8,005.7 

7,550.1 

7,241.4 

1.56 

1.55 

1.57 

1.65 

1.66 

1.68 

1.53 

1.49 

1.42 

1.31 

1.39 

1.27 

1.24 

1.19 

1.20 

1.20 

1.23 

1.24 

1.25 

1.20 

1.18 

1.16 

1.12 

1.15 

1.11 

1.10 

Average Annual 

Percentage Change 

 

-0.44 

 

-2.33 

 

-1.89 

 

-0.72 

                                                                                            

 Table IV-6 shows the estimated values of the fiscal burden ratio (FBR), which measures the 

fiscal burden that is generated by the two dependent age groups and is borne, on average, by each 

member of the supporting group.  It also shows its two major components, namely, the population 
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dependency ratio (PDR) and the fiscal burden factor [(B*
y)(A*)].  The latter is expressed in index 

form, taking the value of one in 1989, to facilitate the comparison between the fiscal burden ratio 

and the population dependency ratio.  The estimated values of FBR and its two components are 

also shown graphically in Figure IV-1.  

 The third column shows that the population dependency ratio declined slightly from 1989 to 

2001. This is because an increase in the elderly dependency ratio was more than offset by a 

decline in the youth dependency ratio.  A steeper decline was experienced by the fiscal burden 

factor shown as an index in the first column.  This resulted from the combination of a fall in the 

standard per capita real fiscal benefits and a decline in the ratio of the elderly per capita benefits 

to the youth per capita benefits.  The net result is an overall decline in the fiscal burden ratio, 

which fell at an average annual rate of 1.3 percent from 1989 to 2001. 

 Table IV-6 also shows that the period from 1989 to 2001 can be divided into two sub-periods; 

1989 to 1994, and 1995 to 2001.  In the first sub-period, a rising population dependency ratio 

combined with a rising fiscal burden factor led to an increase in the fiscal burden ratio.  During 

this sub-period, the population dependency ratio underestimated the fiscal burden that it imposed 

on each member of the supporting population.  The opposite conclusion is reached for the second 

sub-period.  A falling population dependency ratio was now associated with a falling fiscal 

burden factor, thus leading to a rapid decline in the fiscal burden ratio.  During this sub-period, 

the population dependency ratio overestimated the fiscal burden it generated.  

 The last column of Table IV-6 shows that the estimated value of the fiscal burden ratio in 

1996 was lower than its value in 1989 and continued to fall over the next five years.  This means 

that, during the period from 1996 to 2001, each member of the supporting population had to bear 

a lighter and declining fiscal burden from population aging.   
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Table IV-6.  Estimates of the Fiscal Burden Ratio and Its Components in Canada, 1989 to 2001 

Year Index of the Fiscal 

Burden Factor (B*
y)(A*) 

Population  Dependency 

Ratio, Percent 

Fiscal Burden Ratio 

(FBR*) Percent 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

1.00 

0.98 

0.96 

1.04 

1.06 

1.08 

1.02 

0.97 

0.92 

0.86 

0.90 

0.89 

0.87 

46.7 

47.0 

47.4 

47.7 

47.9 

47.9 

47.8 

47.7 

47.5 

47.3 

46.9 

46.5 

46.0 

46.7 

45.9 

45.4 

49.5 

50.7 

51.8 

48.7 

46.4 

43.5 

40.8 

42.3 

41.4 

40.0 

Average Annual  

% Change 

 

-1.16 

 

-0.12 

 

-1.27 

 

Conclusions 

 Population aging has become one of the major concerns of policymakers in many 

industrialized countries.  In expressing these concerns, reference is often made to dependency 

ratios, especially dependency ratios for the elderly.  It is argued in this paper that the use of trends 

in dependency ratios to make generalizations about fiscal pressures and fiscal sustainability is 

unwarranted.  Population dependency ratios summarize changes in the age distribution of the 

population without reflecting fiscal developments, while fiscal sustainability has no meaning 

outside a fiscal framework.  We developed a method for calculating the fiscal burden that the 
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dependent population would impose on the supporting population.  This method is based on the 

allocation of government revenues and expenditures to different age groups and was applied to 

Canada for the period from 1989 to 2001. The results are summarized below: 

• Real per capita government spending on those in the age group 65 years and over was 

substantially higher than spending on the youth group (age 0-14).  It also increased at a 

faster rate for the 65 plus age group than for the youth group. 

 

• The opposite pattern is visible for the revenue side.  The per capita real contribution to 

total revenue by the senior group was much larger than that of the youth group.  

Moreover, the growth rate of the former age group was much higher than that of the latter 

group. 

 

• Real net benefits per capita were higher for the senior group than for the youth group 

throughout the entire period.  However, the growth rate of net benefits per capita was 

substantially higher for the youth group than for the senior group. 

 

• The ratio of net per capita benefits between the senior group and the youth group followed 

an inverted-U shape, first rising from 1989 to 1994 and then falling for the rest of the 

sample period.  

 

• The fiscal burden from the dependent population that was borne, on average, by each 

member of the supporting population (the fiscal burden ratio, or FBR) is composed of two 

elements: (a) the population dependency ratio (PDR) and the fiscal burden factor.  The 

estimated value of the FBR followed an inverted-U pattern.  It increased from 1989 to 

1994 because a rising population dependency ratio was combined with a rising fiscal 

burden factor.  The opposite pattern is evident in the second sub-period.  A falling 

population dependency ratio was now associated with a falling fiscal burden factor, thus 

leading to a rapid decline in the fiscal burden ratio. 
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• Comparing the value of the population dependency ratio and that of the fiscal burden ratio 

shows that the former does not represent a meaningful guide to fiscal policy.  Our results 

indicate that this ratio underestimated the fiscal pressures from population aging during 

most of the period from 1989 to 1995 and overestimated them in the following six years.   

 

 These results beg the question: will the overestimation by the population dependency ratio of 

the fiscal burden noticed during the 1994-2001 period continue in the future?  An affirmative 

answer to this question would suggest that the existing fiscal structure of federal, 

provincial/territorial and local governments combined is overcompensating for the fiscal 

pressures that are projected to arise from population aging.  They also indicate that re-structuring 

Canada’s fiscal system to meet the challenges of population aging requires additional research 

that goes beyond population dynamics and incorporates in a comprehensive manner the 

interactions between population aging, economic performance and fiscal responses.  In future 

research, we will use the methodology presented in this paper to probe the fiscal implications of 

population aging in the future. 
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Appendix 

The transformation of dependency ratios from population-based statistics into fiscal burden 

indicators is performed in two stages.  The first stage deals with the development of a model that 

generates the required transformation.  The second stage involves the selection of the approach 

for allocating net fiscal benefits to the “dependent” age groups, which represent the fiscal burden 

to be borne by the “supporting population.” 

 

A.  The Model 

In this paper, the dependent population is composed of the youth group (age 0-14) and the elderly 

group (age 65+), while the supporting population is represented by the population 15-64 years of 

age. These age groups were selected because they are the components of a commonly-used 

population dependency ratio, but the model develop in this section applies to any other 

population-based dependency ratio that includes the entire population. 

 

The net fiscal benefits received by the two dependent groups, the youth and the elderly, in a given 

year measure the difference between government expenditures and the government revenues 

assigned to them. They can be expressed as: 

 

(1) Nd,t = [By(Py) + Bo(Po)]t 

 

where N is total net fiscal benefits, B is per capita net fiscal benefits, P is population, y refers to 

the 0-14 age group, o refers to the population 65+, “d” refers to the combination of the two 

“dependent” age groups, and “t” identifies a given year. Per capita benefits are expressed in 

constant 1989 dollars. 

 

When per capita net benefits are not equal for the two dependent groups, the per capita benefits 

received by the population 65+ can be separated into two components: (a) the standard per capita 

net benefits assigned to both groups (By), and (b) an aging component, which can be expressed as 

the ratio of  Bo to By . Given this relationship,  expression (1) may be re-written as: 
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(2) Nd,t =  [By(Py + aPo)]t = (ByP’
d)t 

 

where “a” is equal to Bo/By and P’
d  measures the dependent population adjusted by the factor “a” 

that relates the per capita net benefits of the senior population to those of the youth population. 

 

These net benefits must be financed either by borrowing or by the supporting group (Ps). In the 

latter case, we can define the fiscal burden ratio (FBR) as: 

 

(3)  FBR t = [(By)(P’
d/Ps)]t. 

 

If we multiply the right-end side of (3) by Pd,t/Pd,t and rearrange terms, we can calculate the fiscal 

burden ratio as: 

 

(4) FBRt ={[(By)(A)](PDR)}t 

 

where A is the ratio of P’
d to Pd.. 

 

Expression (4) shows that the fiscal burden ratio, which measures the fiscal burden created by the 

dependent population that must be borne, on average, by each member of the supporting 

population, is composed of two parts: (a) the population dependency ratio, and (b) fiscal burden 

factor which transforms a population indicator into a fiscal indicator. 

 

The relationship between FBR and PDR can be made more explicit by expressing the term in 

square brackets into an index which takes a value of one in the base year of any given period.  

The fiscal burden ratio is thus transformed into: 

 

(5) FBR*
t ={[(By

*)(A*)](PDR)}t 

 

When FBR* exceeds PDR, the population dependency ratio underestimates the fiscal pressures 

generated by population aging; the opposite conclusion is reached when FBR* is lower than PDR.  
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B.  Data Sources 

The relevant data are found in CANSIM II table 3850001 which lists the major component of the 

combined revenues and expenditures of federal, provincial/territorial, and local governments. In 

this database, government expenditures are divided into several functional categories. Some of 

these categories are broken down into several building blocks, a dis-aggregation which allows for 

a more detailed allocation among the selected age groups. In the case of social services, we were 

able to obtain an even finer dis-aggregation by combining the above table with table 3840009, 

which contains details on transfer to persons. A similar procedure was applied to the revenue 

side. We also used other data sources for specific spending or revenue items, and these sources 

are identified in the discussion of those items.  

 

 C.  Allocation of Government Spending 

Protection of Persons and Property.  This spending component comprises two major items: (a) 

national defence and (b) other.  The latter includes the police, the court system, the penitentiaries, 

and all the associated administrative costs.  In theory, the two components serve a similar 

purpose: they protect the lives and property of the residents of a country.  Accordingly, fiscal 

incidence studies generally allocate government spending on protection of persons and property 

among individuals in different economic conditions either on an equal per capita basis or in 

proportion to their income [see, for example Ruggeri, Van Wart and Howard 1997].  When the 

distribution is based on age, it may be more meaningful to separate the two spending components.  

National defence can still be allocated on a per capita basis because its ultimate purpose is to 

protect the territorial integrity of a country and the lives of its citizens.  For the other component, 

it is important to acknowledge that the vast majority of crimes are property-related.  Therefore, 

this component should be more properly allocated to wealth.  Children benefit from this wealth 

and its protection, therefore, a certain portion of the second component of this category of 

spending should be assigned to children.  Because detailed information on wealth, especially for 

children, is not available, we approximated wealth with consumption.  We allocated half of the 

second component of this category of spending on a per capita basis, reflecting the protection of 

person component, and the other half on the basis of consumption, using the GST allocation as a 

proxy (explained in the revenue sub-section).  
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Health Care.  We projected health care expenditures for nine age groups and seven categories of 

services.  The age groups are: 0-14, 15-24, 25-34, 35-44,45-54,55-64,65-74,75-84, and 85+.  The 

services are: hospitals, other institutions, physicians, drugs, home care, other services, and 

administration.  We started with the per capita expenditures by age group and type of service 

contained in Health Canada [2001] and adjusted them proportionally to ensure that total 

expenditures in 2000-01 matched those in CANSIM Table 3850001.  We then applied the 

following growth factors to each per capita expenditure by type of service: 3.4 percent for home 

care, other institutions and administration (reflecting a combination of inflation and nation-wide 

productivity growth), 3.9 percent for other expenditures and spending on hospitals, 4.0 percent 

for physicians, and 6.4 percent for drugs.  The higher growth rates for the last four service 

components reflect pressures from selective labour shortages and special costs pressures in the 

case of drugs.  The projected per capita values were finally aggregated to yield the total value of 

government expenditures on health care.   

 

Education.  Total education expenditures were divided into two categories: (a) elementary and 

secondary, and (b) post-secondary and other.  Only the first category was allocated to the age 

group 0-14, based on enrolment statistics and the assumption of equal per pupil expenditures in 

the entire age group 0-18. Data on enrolment are from Statistics Canada [2000]. 

 

General Government Services.  Expenditures on general government are those for central 

agencies that are not involved directly in the delivery of programs, but are involved in the 

decision-making  process leading to policies and associated legislation.  These services do not 

benefit any individual directly, but serve as the basis for the overall functioning of our civic 

institutions.  Therefore, it seems appropriate to allocate these expenditures on an equal per capita 

basis. 

 

Environment.  Reducing the degree of environmental degradation generated by economic activity 

affects each member of society.  Although in a given year the effects may differ among 

individuals depending on where they live and even their existing health conditions - people with 
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respiratory problems will receive relatively greater benefits from programs that improve air 

quality - it would be extremely difficult to measure these potential differences.  Therefore, 

government spending on the environment has been allocated on an equal per capita basis. 

 

Housing plus Transportation and Communications.  These expenditures benefit all age groups. 

Deriving a very detailed allocation is very difficult because it involves imputations and 

unavailable information.  As a proxy we used the GST allocation because it is based on adult 

equivalents, which make a clear distinction between adults and children. 

 

Other Expenditures.  This residual category includes resource conservation and industrial 

development, recreation and culture, foreign affairs and international assistance, regional 

planning and development, and other expenditures.  In 2000-01, they represented 9.7 percent of 

allocated expenditures.  These expenditures are general in scope and affect the entire population 

in a manner that cannot be easily separated by age group.  Therefore, we allocated these 

expenditures on a an equal per capita basis. 

 

Social Services.  This category of government spending contains four separate components : (a) 

social assistance, (b) veterans’ benefits,  (c) motor vehicle accident compensation, and (d) other 

social services expenditures.  In turn, social assistance can be broken down into a number of 

separate components. 

 

Income Maintenance (welfare) was allocated on the basis of information contained in National 

Council on Welfare (1998).  

 

Old Age Security Payments, including the Guaranteed Income Supplement (GIS) and the 

Allowance, were allocated entirely to the 65+ age group. 

 

The GST credit was allocated on the basis of information contained in Revenue Canada’s 

Taxation Statistics.  To the age group 0-14 we allocated the amount based on the credits for the 0-

18 age group and the ratio of the population 0-14 to the population 0-18. 
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The Child tax Benefit is paid to families with dependent children, but the amount of the benefits 

varies with age, therefore a straight per capita allocation would not be accurate.  We adjusted the 

population 0-17 in accordance with the benefit rates and calculated the ratio of this adjusted 

population between the 0-14 and 0-17 age group.  This ratio was applied to total benefits to 

estimate the amount to be allocated to the 0-14 age group.  A small remaining amount of family 

and youth allowances was allocated to the age group 0-14 on the basis of its share to the age 

group 0-15. 

 

Other Social Assistance expenditures are largely in the form of administrative costs.  Half of this 

expenditure was allocated on the same basis as income maintenance.  The other half was 

allocated on the basis of the share by age group of the total social assistance net of income 

maintenance.  

 

No amount was allocated to the age groups 0-14 and 65+ for government spending for Post-

secondary Education, for Research Establishments, and for Employment Insurance Benefits.  

 

D.  Allocations of Government Revenues 

Personal Income Taxes (PIT).  For those 65 years of age and over, the allocation of income taxes 

presents no problems, because they receive income on which they pay income taxes and the taxes 

they pay incorporate the special tax preferences delivered by the PIT.  Moreover, accurate figures 

on these payments are available because Revenue Canada publishes annually detailed data on 

income tax payments by individuals by age.  Children in the age range 0-14, rarely have taxable 

income, therefore, we should assign zero to them for this revenue item.  One may argue that, 

since these children are dependent on their parents and raise their level of spending, parents may 

have to earn additional income for each additional child in order to maintain the desired standard 

of living for the average member of the family.  In this case, the tax that would be paid on this 

extra income should be allocated to the children, for the purpose of estimating net fiscal benefits, 

because it is due to a change in the behaviour of parents due to chid-rearing.  Estimating this 

effect would require a separate study.  In this report, we rely exclusively on the record of who 

actually pays income taxes and assign zero to those in the age group 0-14 the tax payments 
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recorded in the taxation statistics publications, but we acknowledge that this approach may lead 

to an overestimation of the net fiscal benefits accruing to this age group.  

 

General Sales Taxes.  These taxes include the federal Goods and Services Tax (GST), the 

combined federal-provincial harmonized Sales Tax (HST) in New Brunswick, Nova Scotia and 

Newfoundland, and provincial sales taxes in all other provinces except Alberta.  These are broad-

based taxes and their bases can be approximated by total consumer expenditures, as is often done 

in tax incidence studies. As in the case of personal income taxes, no issues arise in the allocation 

to seniors.  For children 0-14, the spending is done by their parents.  Therefore, it is necessary to 

impute to them a portion of the family’s expenditures.  We used the following imputation 

procedure.  We started with the number of unattached individuals and families by number of 

parents, number of dependent children and age (senior and non-senior families).  We then 

developed an adult equivalent number of people by assigning a value of one to a single 

individuals and the first person in a family, 0.4 to the second person and 0.3 to the third and 

successive members.  Finally, we calculated the shares of the total adult equivalents for the two 

dependent age groups and applied these percentages to the total GST revenues. 

 

Corporate Taxes.  These taxes include corporate income and capital taxes plus mining and 

logging taxes.  There is no consensus in the literature on the incidence of corporate taxes.  

Approaches vary from total allocation to capital income to total allocation to consumption.  We 

used a middle of the road approach by assigning 50 percent to capital income and 50 percent to 

consumption.  As approximations, we allocated the first component on the basis of the shares of 

realized capital gains, as recorded in Revenue Canada’s Taxation Statistics, and the second 

component according to the GST allocation. 

 

Alcoholic Beverages, Liquor Profits and Tobacco Taxes.  We recognized that there is some 

consumption of alcoholic beverages and tobacco products by the age group 0-14, but we did not 

find a reliable and consistent data set to make a meaningful allocation to this group over the entire 

period. Therefore, we assigned a portion of these revenues to the 65+ group based on 

consumption data contained in Statistics Canada’s Survey of Family Expenditures (FAMEX). 
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Gasoline and Motive Fuel Taxes were allocated by using Statistics Canada’s Survey of Family 

Expenditures (FAMEX), to develop the adult-equivalent population.  We included the youth 

group, to take into account the transportation expenditures incurred on their behalf, by assigning 

to this group an adult-equivalent ratio of 0.2. 

 

Remitted Gaming Profits are assumed to be paid entirely by those 15 years of age and over.  We 

used the gambling expenditure from Statistics Canada’s Survey of Family Expenditures (FAMEX) 

to calculate the share of 65+ age group. 

 

Real Property Taxes (except for capital taxes, which were included in the corporate tax 

category). These taxes are paid by businesses in the industrial and commercial sector and on 

residential properties, both rental units and owner-occupied homes.  There is no agreement in the 

literature on tax incidence on who bears the burden of these taxes.  At one extreme they are 

considered as capital taxes and assigned to owners of capital.  At the other extreme, they are 

treated as excise taxes effectively applied to the services provided by the real property.  We used 

the excise tax approach as allocated these revenues in the same manner as GST revenues. 

 

Miscellaneous Taxes include several small revenue sources, which were allocated in the same 

manner as general sales taxes. 

 

Sales of Goods and Services include a variety of items.  We divided this spending category into two 

items: (a) university and college tuition, and (b) other sales.  Only the second item was assigned to 

the entire population, including the dependent groups, and in the same manner as GST revenues. 

 

Investment Income was divided into three categories: (a) royalties, (b) remittances from 

government enterprises, and (c) interest and other investment income.  Royalties were allocated 

entirely to the group 15-64 on the assumption that natural resource prices are set internationally, 

therefore, domestic levies on producers are shifted backwards.  Remittances were allocated in the 

same manner as corporate taxes.  Interest and other investment income was not allocated because 

it was used as a partial offset to the exclusion of debt changes on the spending side. 
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No amount was assigned to the 0-14 and 65+ age groups for Payroll Taxes and EI Contributions  

and for Tuition Fees, which are a component of the sales of goods and services. 

 

Figure IV-1.  Population Dependency Ratios and Fiscal Burden Ratios: 1989 to 2001 
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