
i 
 

HOW DO THE LEVEL AND COMPOSITION OF INCOME 
CHANGE AFTER RETIREMENT? 

EVIDENCE FROM THE LAD 
 

 

Ross Finnie (Ross.Finnie@uottawa.ca) 

Graduate School of Public and International Affairs, University of Ottawa 

 

 

Byron G. Spencer (spencer@mcmaster.ca) 

Department of Economics, McMaster University 

 

 

For: Human Resources and Skills Development Canada 

 

 

 

 

 

  

mailto:Ross.Finnie@uottawa.ca


ii 
 

 

ABSTRACT 

 

This study uses data from the Statistics Canada Longitudinal Databank (the LAD) to address three 
general questions: (1) How great is the average drop in the level of total income after retirement? 
(2) What is the composition of income in retirement, and how does it change? and (3) What 
impact do mid-career income, employment, and locational characteristics have on income levels 
and composition in retirement? The analysis tracks income, in total and by source, on a year-by-
year basis (i.e., at each year of age) from age 50, with the focus of attention on income in the 
period of retirement. We use both descriptive and regression approaches. In the latter, which 
focuses entirely on the retirement period, we include mid-career measures of income, 
employment, and savings behaviour as early predictors of post-retirement incomes. 
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Executive Summary 

This paper provides a detailed and fairly comprehensive look at incomes in retirement.  

The analysis is based on Statistics Canada's Longitudinal Administrative Databank (the LAD), a tax-
based annual databank on individuals covering the period 1982-2008. The LAD file has a number of 
unique strengths that allow us to address the questions of interest here. First, the data are 
longitudinal, which means that we can track individuals for up to 27 years; we focus on comparisons 
of the years before and after retirement. Second, the income information is detailed and accurate; that 
allows us to identify retirement using an earnings-based measure, and then follow with assurance the 
income measures of interest. Third, the period covered is long enough to allow us to track incomes in 
for a number of different cohorts. Finally, since the sample sizes are extremely large, deriving from a 
sample frame which includes 20 percent of the tax-filing population, and closely representative of 
the total population, we are able to address issues that could not otherwise be considered. 

The starting point for the analysis is an assessment of who has retired. All those who had significant 
employment income in their early 50s are deemed to be candidates, and retirement is judged to have 
occurred when the decline in individual earnings from employment is sufficiently large (at least 90 
percent) and sustained (for at least two years). This assessment is made for every tax filer who 
reached age 50 in 1982, 1987, 1992, and 1997.  

Based on our measure of retirement, we have learned that men and women have remarkably similar 
age patterns of retirement; that, in part, reflects the longitudinal employment-income indicator of 
retirement including the restriction of the concept of retirement to those who were at risk of retiring, 
in that they showed evidence of substantial labour force attachment when they were in their early 
50s. While the age patterns have changed somewhat over time, from one cohort to another, and have 
done so in unison for men and women. As one example, the proportion of young (under 60) retirees 
was notably higher in the 1987 and 1992 cohorts than in the 1982 cohort, but that increase was 
largely reversed by the 1997 cohort. Even so, as a result of a twist in the age pattern, the proportion 
retired by age 66 has decreased over time. For males it was about 10 percentage points lower for the 
1997 cohort than for the 1982 cohort, and for females about 8 points lower. 

For those who retired we compare income before and after retirement, and calculate various 
measures of income replacement, most of which are novel because they take advantage of the 
lengthy data period that is available in the LAD. We find that while incomes drop sharply at the time 
of retirement, the longer term rates of income replacement are relatively stable over the retirement 
period, on average, are somewhat higher for men than for women, and differ little from one cohort to 
the next. Since there is variation across cohorts in income levels and retirement patterns, the relative 
constancy of the income replacement rates may suggest that individuals plan their retirement so as to 
achieve target income replacement ratios, taking into account their own prior savings behaviour and 
the income available from publicly provided income sources, including OAS, C/QPP, and GIS. 

Nine sources of income are analysed before and after retirement, using both descriptive and 
regression-based approaches. Our descriptive analysis shows how incomes in retirement are 
dominated by three specific sources: OAS, C/QPP, and private pensions, with private investments 
running a distant fourth. Other sources, including income from RRSPs, GIS, and other public support 
programs, are of relatively minor importance overall. 
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We derive age-income profiles for individuals with representative characteristics that show how 
income from each source varies over the retirement period. That is done for selected ages of 
retirement, for each of four cohorts, and separately for males and females. The profiles would shift 
up or down for individuals whose mid-career income, savings behaviour, location, or language 
differed from the reference case. By way of example, having higher employment income when 50-51 
is positively related to investment and pension income in retirement, negatively to GIS and other 
forms of public support, and not related to OAS, the universal benefit, except for relatively minor 
clawback effects. 

Taken together, this analysis provides a unique view of retirement incomes in Canada over the last 
quarter century.
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Introduction 
 

What is usually thought of as “retirement” is, by definition, accompanied by a cessation of income from 
employment, or at least a major reduction.1 That is typically offset by increases in income from other 
sources. Learning more about what happens to income and its components after the transition to 
retirement is a matter of substantial policy importance, especially at a time when the number of retired 
individuals is set to rise rapidly and the labour force to grow slowly.  

The contribution of this paper is to provide answers to three questions:  

• How great is the average drop in the level of income after retirement? 
• What is the composition of income in retirement? 
• What impact do mid-career income, employment, and locational characteristics have on income 

composition in retirement? 

In addressing these questions we are fortunate in having access to Statistics Canada’s Longitudinal 
Databank (the LAD), a large, high quality databank of individual longitudinal records that spans more 
than one-quarter of a century. That makes it possible for us to follow individuals from mid-career well 
into retirement, and to assess the relationship between their observed pre-retirement characteristics and 
their post-retirement income.  

Our concern is with those who have actually retired. We select for analysis those individuals who had 
significant labour force attachment when they were in their early fifties, and use an earnings-based 
definition of retirement to identify the age at which individuals experience a substantial and sustained 
drop in earnings – i.e., the age at which they retire. This approach is in contrast – purposefully – to many 
other complementary studies that have not assessed retirement status per se, but have instead relied on 
age as an indicator of retirement status, or simply not been concerned with incomes in retirement as such.  

We consider nine sources of income that, collectively, account for all income as reported on individual 
income tax returns. We track each of them on a year-by-year basis (i.e., at each age, from age 50) for as 
many years as possible, during which period many tax filers have made the transition to retirement. We 
pay separate attention to males and females, and to four distinct cohorts of tax filers – those who were age 
50 in 1982, 1987, 1992, and 1997.  

We use both descriptive and regression approaches. In the latter, we estimate three sets of models where 
the dependent variables are i) a categorical (0,1) variable that indicates the receipt of income from each 
income source, ii) a variable indicating the dollar value of income from the source, including "zeroes", 
and iii) the dollar value of such income where the observations are restricted to those who report positive 
amounts of income from the source (i.e., “excluding zeroes”, or conditional on receipt of such income). 

In each case, our models’ specifications include mid-career measures of total earnings, indicators of 
savings behaviour, and indicators of other particular sources of income. In this way we begin to get at 
                                                           
1   Here we concern ourselves with retirement from the labour market overall, and not from any particular job, which 
may include moving to another job and a continuation of earnings at or near the earlier level. 
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early predictors of post-retirement incomes, and the characteristics and behaviour associated with income 
in retirement. 

Of particular interest in this paper – as reflected in these models – is an assessment of the degree to which 
individuals are dependent on public sources of income, including Old Age Security (OAS), the 
Guaranteed Income Supplement (GIS), and retirement benefits received under the Canada and Quebec 
Pension Plans (C/QPP), and how much they depend on their own preparations for retirement in the form 
of income from private pensions and investments. 

The paper is laid out as follows. The next section discusses the analytical setting for our study – why it is 
of interest to consider income, income replacement rates, and sources of income over the life course, 
including in the period of retirement. We turn then to describe the databank on which our estimates are 
based, the way in which the sample is selected, and how we identify those who have, in fact, retired. That 
is followed by the analysis and discussion of results. 

Analytical Setting2 
 

A natural question to ask is why we should be interested in how the level of income and its component 
sources change between the period of work and the period of retirement. After all, the matter of 
underlying interest is the standard of living experienced in those periods of life, and consumption is likely 
to be a better indicator than income. An individual may accumulate assets (through saving) before 
retirement when income is high and then draw them down (through dissaving) after retirement, when 
income is reduced. That is the behaviour suggested by the basic life cycle model that originated with 
Modigliani and Brumberg (1954), according to which one would expect to observe a relatively constant 
level of consumption before and after retirement even though income may be lower after retirement. 

In its simplest form that model assumes perfect foresight about future income and consumption levels at 
each age, and the date of death; it assumes also that capital markets make it possible to borrow against 
future income. With those assumptions the level of consumption at each age can be shown to depend on 
permanent income, and not on the level of income or its composition at that age. In consequence, 
measures of the age profiles of income, income replacement, and income sources would not necessarily 
be particularly meaningful.  

To put it another way, given his or her lifetime income, properly measured, a rational individual with 
perfect foresight and living in a world with perfect capital markets could be equally well prepared for 
retirement whether or not he or she was enrolled in a public pension plan and possibly also an employer 
pension plan. By equally well prepared, we mean that he or she would have the same wealth put aside for 
spending in retirement. The composition of that wealth would, of course, differ depending on 
circumstances, but the level should be the same. That would happen because, for example, an otherwise 
similar individual not enrolled in an employer pension plan would have a higher wage income than one 
who was enrolled, and would have put aside funds for use in retirement. If those enrolled in such a plan 
were saving more than they wished, they could borrow against future earnings in order to increase their 
current spending.  

                                                           
2  This section and the next draws on Denton, Finnie, and Spencer (2011) 
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However, in the (inevitable) absence of perfect foresight, with barriers in accessing capital markets, and 
allowing for non-optimizing behaviour on the part of individuals in planning for their retirement, we 
would expect to find differences, certainly in the composition of wealth accumulated for retirement, and 
possibly also in its level. Thus, while theory can give us general guidance in terms of what to expect, the 
absence of perfect markets suggests that individuals who have the same lifetime incomes before 
retirement and are also similar in other respects, but differ in terms of their enrolment in pension plans or 
in other aspects of their employment histories may not have accumulated the same wealth and hence may 
have substantially different incomes and income sources in retirement. How much they differ become 
empirical questions, ones that are especially important from a policy perspective, given the growing 
number of retirees and their dependence on public sources of income.3  

In practice, income-based replacement ratios are widely used as measures of well-being in retirement, in 
part because income is observed more readily than consumption, and also because even when 
consumption measures are available, income is generally measured more accurately. A variety of such 
ratios are reported in the literature. (See Smith, 2003, and Hurd and Rohwedder, 2006, for reviews. 
Among Canadian studies, see LaRochelle-Côté, Myles, and Picot, 2008, Ostrovsky and Schellenberg, 
2009, and Denton, Finnie, and Spencer, 2011.)  

Some researchers focus on the fraction of before-tax income that is replaced, others on after-tax income, 
sometimes due to data limitations, sometimes due to the conceptual approach underlying the analysis. 
Similarly, some work with family or household units, with or without adjustment for family size, others 
with individuals. Some take wealth holdings into account, others do not. In all cases, however, the 
underlying idea is to have an indicator of how well off individuals are after retirement as compared to 
when they were working.  

Given that our concern here includes not only total income, but also income from each of a number of 
sources, all of which are reported only on a pre-tax basis, we work with pre-tax measures of income. In 
the next section we explain why we also focus on individuals, rather than families – essentially because 
we are interested in incomes before and after retirement per se, which is inherently an individual-based 
concept.

Data and the Definition of Retirement 
 

The LAD 
 

Our analysis is based on Statistics Canada's Longitudinal Administrative Databank, commonly known as 
the LAD. It consists of a 20 percent random sample of all taxpayers who filed Canadian income tax 
returns in any year, starting in 1982.4 Information is added each year as new returns are filed, and the 
sample is augmented with 20 percent of first-time tax filers. Individuals are included for all years in 
which they filed tax returns. By 2008, the most recent year for which we have data, there were more than 

                                                           
3   Further discussion of this matter is provided in Denton, Finnie, and Spencer (2011). 
 
4   The following description is drawn largely from Statistics Canada’s Longitudinal Administrative Data Dictionary 
(catalogue no. 12-585-XIE). 
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5 million individuals in the sample. Our concern here is with information at the individual level, but other 
levels are available.5 

The LAD contains mostly information taken directly from individual tax returns.6 That means that there is 
a detailed year-by-year record for each person of how much income of each type was received. From the 
returns we know also (as of December 31 of a tax year) age, sex, marital status, and place of residence – 
but little else. 7  For some purposes there is clearly more that one would like to know about the 
characteristics of those approaching retirement – level of education, assets owned, industry of 
employment, occupation, and so on – but such information is not available in the LAD. Even so, the LAD 
has much to recommend it. Indeed, the very large sample size, its longitudinal nature, and the detailed and 
accurate information about income that it provides make it an appealing foundation for measures of the 
sources of income in retirement, how they change with age, and how they differ from one cohort to 
another. More generally, it provides an important resource for learning how well-off individuals are after 
retirement as compared to the period when they were working.  

 

Sample Selection and Measure of Retirement 
 

Denton and Spencer (2009, p 63) observe that in the literature "there is no general agreement on precisely 
how retirement should be defined, although most agree that it relates to withdrawal from the paid labour 
force".8 Our approach here is as follows. While any such choice is inherently arbitrary, we take the notion 
of retirement (for all practical purposes) to be irrelevant before the age of 50 – or, in any event, something 
we cannot measure very well due to its relatively idiosyncratic nature. From this starting point, we first 
select all tax filers aged 50 in 1982 and follow them until 2008 (the last year of data available) if they 
survived and continued to file income tax returns, or until they died or were otherwise lost from the 
sample because they failed to file returns.9 We then do the same for tax filers aged 50 in 1983, tax filers 

                                                           
 
5   There are three such levels: spouse/parent, family, and child(ren). 
 
6   Unlike the practice in the US and some other countries, all income tax returns in Canada are filed on an 
individual basis. 
 
7   There is an important exception. For immigrants who arrived in Canada in 1980 or later, the records include 
further information about their characteristics and intended destinations at the time of arrival. In addition, the 
main and secondary principal industry subsectors of employers have been included in the file starting in 2000, but 
no information is available relating to occupations of the employees. 
 
8 Among the authors who have developed measures based on Canadian experience, see Gower, 1997, Bowlby, 
2007, and Carriere and Galarneau, 2011. 
 
9   For this analysis income information is imputed for those few (about 0.8 percent of the sample) who failed to 
file income tax returns for either a single year or two years in a row, but then filed again. The imputation is based 
on a simple averaging of each component of the income information, including the total, as reported in the year 
preceding and the year following missing value(s). This is done to reduce possible sample selection bias related to 
occasional failure to file returns. Such imputation would be inappropriate if the typical reason for not filing was a 
much lower than average level of income in the affected year or years but we have no way of assessing whether 
that was the case. 
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aged 50 in 1984, and so on, thus building up income histories for a series of successive cohorts, with each 
cohort identified by the year in which it reached the age of 50.10  

For each tax filer in our observation set, average income from employment at ages 50 to 52 is then 
calculated as the arithmetic mean of the incomes at those three ages. In order to limit the analysis to 
individuals with significant labour market attachment, we exclude those for whom this average is less 
than $10,000, in constant dollar terms. 11 That figure is arbitrary, but it may be thought of as representing 
about the amount that would be earned by someone working roughly half-time at the minimum wage rate. 
Finally, to remove the extreme outliers, we exclude from each cohort all tax filers whose total before-tax 
incomes were in the top or bottom 0.1 percent of the distribution in any year.  

The next step is to identify those who have retired, as indicated by a major and sustained reduction in 
employment income. For each tax filer we calculate Ra, the ratio of employment income at each 
subsequent age, a, to average employment income at ages 50-52, for the maximum period permitted by 
the data. A tax filer is said to have retired at the age at which Ra first falls below a threshold level, R*, 
provided that that condition continues to be satisfied in each of the subsequent two years. In earlier work 
several values of R* were considered, ranging from 0.00 to 0.50. (See Denton, Finnie and Spencer, 2009; 
see also Denton and Spencer, 2009, for a review of measures of retirement.) Thus, at one extreme, a 
person is deemed to have retired only if he/she has no income from employment (R* = 0.00); at the other, 
the same person could be classified as retired even if income from employment was as much as half as 
great as its average level when he/she was 50-52 (R* ≤ 0.50). We have found that while the overall 
proportion retired is sensitive to the value of R*, the age pattern of retirement is not. In consequence we 
focus attention on R* = 0.10, and continue with that criterion throughout this analysis. Thus, a person is 
deemed to have retired when his or her (real) income from employment falls below 10 percent of what it 
was at ages 50-52, and remains below for the following two years. 

We note and emphasise that what we measure here is first retirement. It is possible that an individual may 
retire by our criterion, but subsequently return to work. However, the criterion is rather demanding, 
inasmuch as earned income must remain below the threshold ratio for three successive years. Analyses of 
multiple retirements, of bridging between "full employment" and "full retirement", and other dynamic 
aspects of retirement behaviour could be considered in further work. We note also that, using the LAD, we 
are unable to distinguish whether retirement, as we measure it, is voluntary or involuntary. However, 
evidence suggests that our measure probably excludes most involuntary retirement.12  

                                                           
10   We exclude those few who died or were lost before reaching age 52. We exclude also individuals who had any 
income from farming or fishing at ages 50, 51, or 52, since the notion of retirement is conspicuously vague for those 
occupations. 
 
11   All income measures are adjusted for inflation using the consumer price index and expressed in dollars of 2006. 
Employment income includes net income from self-employment. 
 
12  In related work we have determined that our LAD-based measures of the cohort proportions retired at each age 
when R* = 0.00 or 0.10 are very close to alternative cohort measures that we have derived based on the Labour 
Force Survey (see Denton, Finnie, and Spencer, 2011). The Survey-based measures would count any older worker 
who became unemployed, but who preferred not to retire, and was therefore still in the labour force (and hence 
not retired) -- provided that person was looking for work. If continuing to seek employment is the norm for those 
who would prefer not to retire, the fact that the two measures are close would suggest that our LAD-based 
measure includes little involuntary retirement. As a further test, we found that imposing an additional restriction 
before determining that a person had retired -- namely, that the person had no income from Employment 
Insurance in the same three-year period in which income from employment  fell below the critical value -- has a 
negligible impact on the cohort's retirement profile. 
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Measures of Total Income and the Sources of Income 
 

We identify nine sources of income, as shown in Table 1; the table includes the symbols as they appear in 
the LAD Dictionary13. The sources are the following: 

o S1: Employment income which includes net income from self-employment.  
o S2: C/QPP income includes the retirement income component of benefit payments. Everyone 

with more than minimal employment (including self-employment) income must contribute to 
one or other Plan. The retirement benefits that are paid reflect both the length of the 
contribution period and the amount earned (relative to average earnings) with the maximum 
benefit geared to average earners. Benefits can be claimed as early as age 60 or as late as age 
70, with an adjustment to reflect the expected number of years in which payment will be 
made. Before 1992 this variable also includes disability benefits which were reported as a 
separate variable starting in that year. That means that our measure of C/QPP income 
includes disability benefits for the 1982 cohort up to age 60 and, for the 1987 cohort, up to 
age 55. Furthermore, the eligibility criteria for disability benefits were eased in 1987 
(Torjman, 2002); that suggests that the C/QPP income reported by members of this cohort 
when they were between ages 55 and 59 would have been CPP Disability benefits. We note 
also that this variable includes survivor benefits and death benefits in all years; starting in 
1992, these latter benefits would have been the only source of income reported in this 
category by those under age 60.  

o S3: OAS income is defined net of repayment (or “clawback”, as it is often called). It is 
available, upon application, to all citizens and legal residents who have lived in Canada for at 
least 10 years and who are 65 or older; it is not income tested (although some of the benefit is 
taxed back for those with high income), nor need one have retired to receive benefits. 
However, those with relatively high incomes (currently, incomes in excess of about $68,000) 
must repay part of their benefits. Those with incomes in excess of $110,000 receive no net 
benefit under this program. 

o S4: GIS and Spousal Allowance (SP, also referred to as “the Allowance”) income are two 
related programs. GIS benefits are paid only to those who are eligible for OAS. However, 
they are income tested and paid only to those who have little or no other income. The spousal 
allowance is also income tested. It is paid to the spouse or common-law partner of an OAS 
pensioner, or to the survivor of such a pensioner. The beneficiary must be at least 60 and have 
very little (family) income in order to receive benefits under this program. SP benefits cease 
at age 65, the age at which OAS eligibility begins. 

o S5: Private pension income refers to pension and superannuation income, whether from 
Canada or abroad, excluding that from Canadian government sources (OAS, C/QPP, war 
veterans’ allowances, veterans’ disability and dependents’ pension payments).  

o S6: Registered Retirement Savings Plan (RRSP) income represents withdrawals from 
Registered Retirement Savings Plans. It includes also any annuity income derived from RRSP 
contributions, whether in the hands of the tax filer who made the contributions or in the hands 

                                                                                                                                                                                           
 
13 This section draws on Statistics Canada, Longitudinal Administrative Data Dictionary, catalogue 12-585-XIE. 
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of the surviving spouse. We note that annuity payments from an RRSP were included in 
pension and superannuation income in 1986 and 1987; that could have a modest effect on our 
interpretation of income sources in those years. 

o S7: Investment income includes earnings in the form of interest payments (from bonds, bank 
or other deposits, mortgages, etc.), income in the form of dividends, and net income that 
derives from property and limited partnerships. 

o S8: Social income combines C/QPP Disability benefits (starting in 1992) with a number of 
categories of non-taxable income that are of most benefit to those with low incomes. Of 
particular interest for the older population, it includes Social Assistance income that is paid to 
single persons or families when all other financial resources have been exhausted; provincial 
refundable tax credits; and Goods and Services and Federal Sales Tax credits that are 
intended to offset the cost of the tax for lower income individuals and families. 

o S9: Other income is a catch-all category but, of note for our purposes, it includes “retiring 
allowances”. 
 

The components are collectively exhaustive, in that they include all the sources of income that are 
identified in the LAD file. However, there have been some changes over time both in what is included in 
some of the categories and also what is reported on the income tax return form. That is discussed further 
below, in cases in which it might make a difference. 
 

 

Results of the Descriptive Analysis 

The 1982 Male Cohort 

Age of Retirement  
Figure 1 shows three measures of the age distribution of retirement for the 1982 male cohort  (the cohort 
that was 50 in 1982, that is). In the top panel we see the percentage of the cohort that had retired by each 
age, using our indicator – about 8 percent by age 56, 74 percent by age 66 and 86 percent by age 76. 
Some who had not retired by those ages had died or otherwise been lost from the sample of observations 
and, of course, the proportion lost from the sample for each cohort increases over time (and age). The 
bottom panel adjusts for such losses, and reports the portion that has retired and is still alive. By this 
measure, 8 percent had retired by age 56, 81 percent by age 66 and 96 percent by age 76. 14  

The middle panel reports the retirement rate: the percentage of the cohort not already retired that retired at 
each age (sometimes referred to as the hazard). The rate is low, less than 2 percent, at ages 53-55, 
increases to about 15 percent by age 61 and remains at that level until age 64. Then 20 percent retire at 

                                                           
14    Note that this calculation tells us the age reached during the first full year of retirement, not age at the exact 
date of retirement within a year. A tax filer would be deemed to be retired at the youngest age x at which the 
specified condition is satisfied. By way of example, a person would be deemed to have retired at 63 if the 
retirement condition is satisfied at each of ages 63, 64, and 65. In addition, a person  would be deemed to have 
retired at age 63 if the condition is satisfied at age 63 and the person is dead or lost from the sample at age 64, or 
it is satisfied at ages 63 and 64 and the person is dead or lost at age 65. 
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65, and an even larger 38 percent at age 66. A further 15 percent of those not already retired are found to 
retire at each of ages 67 through 76. (Note that the calculation here refers to age in the first full year of 
retirement, not age at the exact date of retirement.) 

 

Income and Income Replacement in Retirement 
Given knowledge of the age at which each tax filer retired, our next concern is to assess how well off they 
were in their retirement, as compared to the period before retirement. We start with the cohort of males 
who were 50 in 1982 – the 1982 male cohort. Figure 2 shows, for this cohort, the total before-tax income 
(measured on the vertical axis) by age, from 50 to 76, separately for each age of retirement (AR), from 53 
(AR53) to 76 (AR76). The main pattern is clear: income falls sharply at retirement and remains much 
lower thereafter. We observe also that the level of total income in both the pre- and post-retirement 
periods appears to be remarkably the same for those who retire between the ages of 56 and 67; that is the 
age interval in which about three-quarters of all retirements took place for this cohort. Higher levels of 
pre-retirement income are associated with those who retire later, on average. 
 
There are many possible measures of the fraction of income before retirement that is replaced after 
retirement, referred to as income replacement rates.15  Given our interest in the sources of income, and the 
fact that income taxes are levied mostly on total income rather than income by source, we focus on 
measures of before-tax income, noting that the resulting replacement rates will be somewhat lower than 
they would be if calculated on an after-tax basis. We emphasise also that, in keeping with the nature of 
the present analysis, we report measures of individual rather than household income replacement. Such 
measures will accurately reflect income replacement in those households in which all (or almost all) 
income both before and after retirement was received and reported by one person. By contrast, in two-
member households in which both persons have retired, or in which both have income, the household 
measure of income replacement would reflect the incomes of both, and would generally be between the 
replacement rates for the high and low income earners alone.  
 
Figure 3 shows four measures for this cohort. Age of retirement is plotted on the horizontal axis, and the 
before-tax income replacement rates on the vertical axis.  
 
The first measure, Inc+2/Inc-2, is the ratio of income two years after retirement to two years before; it 
indicates the extent to which individuals, on average, maintain their just-before-retirement incomes in the 
periods just after. As such, it provides a measure of short-term income replacement, but one whose 
reference points differ depending on the age of retirement. By this measure, income replacement is 
notably higher for those who retired in their late 50s rather than in their mid-50s – 0.6 as compared to 0.4 
– and is relatively flat and a little above 0.6 for those who retired in their 60s, and somewhat higher for 
the relatively few who retired at still older ages.  
 
The other three measures all focus on how retirees fare over the longer term by comparing average 
incomes at different post-retirement ages to average incomes at prime age, ages 50 and 51. For the post-
retirement period we focus attention on average total incomes at ages 65 and 66, 70 and 71, and 75 and 

                                                           
15  Denton, Finnie, and Spencer, 2011, review some of the possibilities, and provide a range of measures. 
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76. (The measures can be calculated only for those who retired before 65, 70, and 75, respectively.) Each 
of these measures has the advantage of comparing income at successive intervals after retirement to 
income at the same ages in the cohort's life cycle, namely ages 50-51.  
 
Three points stand out. The first is that the average replacement rate for each of the long-term measures is 
about 0.60. That is, while the replacement rate varies, and is a little higher for those who retired in their 
50s rather than in their 60s, it never strays far from 0.60. That is equally true for those who retired in their 
50s, in their 60s, and even in their 70s. That suggests that individuals do plan ahead, at least on average. It 
thus appears that individuals, on average, from age 50, take account of their future date of retirement and 
the sources of income that will be available to them afterwards, and end up throughout their retirement 
period (or, at least into their mid-70s, which is as long as we are able to observe them) with about 60 
percent of the (real) income that they had in their prime earning years. In other words, the 60 percent 
replacement rate appears to be a target which individuals meet by adjusting some combination of their 
savings and the ages of retirement. 
 
The second point is that the income replacement rates at 65-66, 70-71, and 75-76 are some 2 or 3 
percentage points higher for those who retired in their 50s rather than later. That suggests that those who 
take early retirement are, in fact, well positioned to do so. 
 
The third point is that these replacement rates, perhaps surprisingly, increase with age: the replacement 
rates are 1 percentage point higher at 70-71 than at 65-66, and 3.2 percentage points higher at 75-76, on 
average, across the various ages of retirement. That increase reflects a variety of factors, and is discussed 
further below when we consider how the sources of income change with age.  
 
Finally, the contrast with Inc+2/Inc-2, which is perhaps the more standard income replacement rate, is 
striking: what appears as a much greater loss in income in the first few years after retirement for those 
who retired while in their 50s is fully recovered by the time they reach their mid-60s. That reflects the fact 
that government income support programs for the elderly have taken effect by that age, a matter that is 
taken up below. The fact that the short-term income replacement is low for early retirees in the first few 
years after retirement could be indicative of the difficulties that some individuals have in bridging the gap 
until the support programs take effect. 
 

Sources of Income 
The income sources for the 1982 male cohort are plotted in Figure 4. They are shown for three ages of 
retirement, 56, 61, and 66, indicated by AR=56, AR=61, and AR=66. Table 2 summarizes the same 
information, but shows the average for each source of income at various ages after retirement.  
 
Consider first the middle panel of Figure 4, which relates to those who retired at age 56. (Recall that, 
based on our indicator of retirement, we are able to confirm 56 as the first full year of retirement; in fact, 
many in this group would have retired at 55.) Consistent with our definition of what it means to be retired, 
employment income for the next two years is less than 10 percent of what it had been when aged 50-52. 
In later years it remains low, on average, as is evident in the figure (and Table 2). That suggests that our 
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income-based definition of retirement is reasonable, in that only a few who satisfy the definition, and are 
thereby deemed to have retired at age 56, subsequently report high levels of employment income.  

 
The remaining sources of income shown in the plot are ordered roughly in the terms of their relative 
importance in the years after retirement, and the total (income from all sources) appears last. We can see 
that RRSP income is small, on average, even in the first few years after retirement, and accounts for only 
a tiny portion of income in later years16. The same is true of the GIS/SP, social income, and the catch-all 
“other” categories. However, we note the spike in the “other” income category that is observed just before 
retirement, the apparent result of various allowances associated with retirement. 
 
Of the remaining categories, income from private pensions is by far the most important, accounting for 
more than half of total income for these early retirees, on average. C/QPP retirement benefits account for 
about 10 percent before age 65 and 15 to 17 percent thereafter, depending on age, while OAS (net of 
repayments) accounts for some 12 to 14 percent. We see also that many of those who retire at 56 opt not 
to apply for their C/QPP retirement benefits at age 60 (the earliest permitted age), but instead wait until 
they reach age 65, when those benefits are larger.17 Investment income is relatively high for the first few 
years after retirement – 19 percent at 56 – but drops to about 8 percent by 61 and at older ages. 

Consider now the upper panel, which relates to those in the 1982 cohort who retired at age 61. We see 
that income from employment dominates until that age, as expected, and note that it is somewhat lower 
for those who retired when younger (about 2 percent lower). We note also that income in the post-
retirement period from RRSPs, GIS/SP and social sources are again all relatively small. Private pension 
income is once again the largest source of retirement income, as it was for those who retired younger. 
However, it is almost 20 percent less for those who retired at 61 than for those who retired when five 
years younger (based on the observed period of retirement, up to age 76). Income from OAS, C/QPP, and 
investments are all about one-third higher for this group, and that provides an important offset. 

The net result, as noted above, is that those who retired at 61 had average (before-tax) income 
replacement rates that (depending on the measure) were a little lower than for those who retired younger. 
We see now that that is the likely result of the combination of their somewhat lower employment income, 
on average, when they were younger combined with their lower pension income prospects, both of which 
were presumably important considerations in determining their later age of retirement. 

The third panel shows the group that retired at age 66. Continued changes in the composition of income 
that were evident in comparisons of those who retired at 61 rather than 56 are apparent. First, and most 
prominently, pre-retirement employment income is lower for this group (about 8 percent less, on average, 
than those who retired at 56 and 7 percent lower than those who retired at 61). So, too, is private pension 
income after retirement (it is 44 percent lower than for those who retired at 56, 30 percent lower than for 

                                                           
16 RRSP income was included in “other income” before 1988, when the 1982 cohort was 56; income from this 
source remains relatively low even after making this allowance. 
 
17  Other things equal, the benefits for the cohorts considered in this study are 30 percent less for those who first 
receive their benefits at age 60 rather than at age 65, and 30 percent more for those who wait until age 70. For 
future beneficiaries the age adjustments will be even greater, and provide more incentive to delay the receipt of 
benefits to an older age. 
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those who retired at 61). Even so, and this is the second point, average total income during the retirement 
period is similar for all three cohorts, as are the income replacement rates. That happens because income 
from other sources – most notably from C/QPP and OAS, but also RRSP income and, to a lesser extent, 
income from investments –  is larger for those who retire later, and that offsets the lower income from 
private pensions. 

A surprising finding, as noted above, is that average total income tends to increase in the retirement 
period, and is more pronounced the younger the age of retirement. As we can now see, that is partly 
because public sources (C/QPP and OAS) become more important after 60 and especially after 65. But 
the main part of the explanation is in the increase in private pension income. But why should there be 
increases in that income source? We are accustomed to think that the real (purchasing) value of private 
pension income declines over time (because they are not fully adjusted for inflation). The full explanation 
is uncertain, but it appears that we can rule out changes in the ways in which the administrative records 
have been kept: there has been good consistency in the reporting of this income category over time in the 
LAD. It could, perhaps, be explained by differential mortality – those with smaller pensions die sooner. 
But, more likely, it could be the result of private pension income being reported by increasingly older 
surviving spouses after the loss of their partners. Such pension benefit income would be included in this 
category; however, we are unable to test that idea using the individual records in this analysis.  

 

1982 Female Cohort 
 

Age of Retirement 
Figure 5 compares retirement patterns for the 1982 cohort of females (the dashed lines) with those for 
males (solid lines). The similarity of the two is remarkable, but reflects the fact that the analysis is 
restricted to those who had significant labour force attachment when in their early 50s. As we can see, 
women, on average, are somewhat more likely to be retired at each age than men (as indicated by plots a 
and c), and to have a slightly higher probability of retiring at most ages (plot b). 
 

Income and Income Replacement in Retirement 
The age-income profiles for women in the 1982 cohort are shown in Figure 6, for each age of retirement. 
As we saw with men, there is a sharp drop in income associated with retirement, a drop that is sustained at 
later years. However, the income levels are lower for women than for men (by about $20,000), and the 
post-retirement increase in income somewhat greater over the post-retirement period. 
 
The same four measures of income replacement that were provided for males are shown for females in 
Figure 7. The patterns are generally similar over most of the age range, but with two important 
differences. First, the replacement rates are uniformly notably higher. For example, women at ages 70 to 
71 have incomes that are about 80 percent of what they had when they were 50 to 51. That is true for all 
ages of retirement, and is about 20 percentage points higher than for men.  
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Second, among women who retired at the same age, the three measures that compare income in retirement 
relative to income when age 50 to 51 show that income replacement increases with age. That was true for 
men, but the differences are greater for women: among those who retired when in their 50s, the 
replacement rate is about 8 percent higher by the time they reached 70 or 71 than when they were 65 or 
66, and a further 8 percent higher when they are five years older. A similar result holds for women who 
retired in their 60s – but the gains are slightly larger. 
 

Sources of Income 
The sources of income are summarized in Figure 8 and Table 3, for the 1982 female cohort; the format is 
the same as Figure 4 and Table 2, for males.  
 
A striking feature of Figure 8, one that was noted before, is the age-path of total income: for the three 
ages of retirement it declines sharply at the time of retirement, as we found for males, but the subsequent 
increase is especially large. For women who retired at 56, their total incomes, on average, were an 
astounding 73 percent higher at 75-76 than in the two years immediately after retirement. For women who 
retired five years later, at 61, they were 36 percent higher, and for those who retired at 66 they were 14 
percent higher. The question is why. 
 
As we found with men, it is not explained by post-retirement employment income, which is very low, on 
average, for each of the three ages of retirement shown: it never accounts for more than 1 percent of total 
income, on average. Income from RRSPs is also quite small, of the order of 5 or 6 percent soon after 
retirement, and declining to 1 percent in later years. The spousal allowance accounts for 1 or 2 percent of 
total income before age 66 for those who retired before that age, and the guaranteed income supplement 
for about 2 or 3 percent of the total after age 65 whatever the age of retirement. Social income is 
somewhat more important for those who retired before 66, accounting for 10 percent or more of total 
income for those in their early 60s, before they become eligible for OAS at 65, and declining thereafter. 
 
Investment income is relatively more important for women who retire at 56, rather than 61 or 66. Women 
who retire at 56 have especially high investment income in the first few years after retirement, perhaps the 
result of selling a significant portion of their portfolios in those years, and realizing capital gains. 
However, it does not explain the observed increase in total income during the retirement period. 
 
As was the case with men, it is explained in part by the notable increases in public source income (C/QPP 
and OAS) at ages 60 and 65 for those who were already retired. But the main source of the increase is in 
private pension incomes. For women, the average amount increased by about $3000 between the ages of 
66-70 and 71 and older, regardless of the age of retirement. Again, the most likely explanation is that the 
increase is due to the receipt of benefits previously associated with a now-deceased spouse.  
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Retirement and Income for Later Cohorts 
 

Age of Retirement 
Figure 9 shows, for each of the four cohorts, the three measures of retirement introduced earlier – the 
percent of the each cohort ever retired (upper panel), the percent retiring at each age (middle panel), and 
the percent retired and alive (bottom panel). The ages of retirement range from 53 through to the oldest 
age at which retirement status can be assessed (which is 76 for the 1982 cohort and 61 for the 1997 
cohort).  

A number of comments are in order. The first is the obvious and perhaps remarkable similarity between 
the male and female retirement patterns. The middle panel, for example, shows that conditional 
probabilities of retiring at each age. For both sexes there is a clear spike in retirement probabilities at age 
66 for the first two cohorts, and a possible peak at that same age for the third. (The 1992 cohort is 
observed only up to age 66.) However, the probability of retiring at age 66 has declined substantially over 
time (from 0.61 to 0.46 to 0.39 for the 1982, 1987 and 1992 male cohorts, and from 0.73 to 0.53 to 0.43 
for the corresponding female cohorts). The probabilities of retiring for those in their early 60s declined 
between 1982 and 1987, and then again between 1987 and 1992, while the (relatively low) probabilities 
of those in their late 50s increased somewhat between 1982 and 1987 before declining between 1987 and 
1992 and again in the following five years.  

Next, while age 66 was the only peak for the 1982 cohort, a second, albeit much lower peak at age 61 had 
emerged for the 1987 and later cohorts, and a third, still lower one at age 56 starting with the 1992 cohort.  

Finally, we note the evolution of the portion of the successive cohorts that is alive and retired, as shown in 
the bottom panel. 61 is the oldest age at which we can observe that proportion for all four cohorts. While 
that proportion increased between the 1982 and 1987 cohorts, and again between the 1987 and 1992 
cohorts, it fell between the 1992 and 1997 cohorts, to 35 percent for males and 40 percent for females – or 
lower than for the 1982 cohort. 66 is the oldest age observed for the three oldest cohorts; we see a decline 
over that period, such that between the 1982 and 1992 cohorts the portion of retired by age 66 declined by 
10 points to 71 percent for males and 8 points to 77 percent for women.  

 

Total income and income replacement rates 
Figures 10 and 11 and Table 4 compare total income and income replacement rates across cohorts.  

The three-dimensional plots in Figure 10 show the average total income profiles for the four cohorts, in 
each case by age and age of retirement. Males are on the left panel, females on the right. The calibration 
differs: for males the maximum is $100,000, for females it is $70,000.  

Looking across cohorts, the reduction in the number of years (and ages) for which information is 
available for later cohorts is apparent. However, for those ages for which cross-cohort comparisons are 
possible, we observe, as expected, substantial reductions in income at retirement for both males and 
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females. Post-retirement increases in income among men in all cohorts are evident, but they are not as 
pronounced as for women. 

Figure 11 compares the four measures of income replacement for the four cohorts, again separately for 
males and females. The age of retirement is measured along the horizontal axis; each panel compares one 
measure of income replacement across the four cohorts for those years for which it is available. For each 
measure, the scales for males and females are the same to facilitate comparisons. Table 4 provides the 
income values at selected ages of retirement. 

The top panel shows income two years after retirement relative to two years before at each age of 
retirement. For males it shows an increase from about 0.5 or less for those who retire in their mid-50s to 
about 0.6 for those who retire in their late 50s or early 60s. For the observations that are available, it 
remains at about 0.6 for those in the three older cohorts who retired when in their 60s. (The ratio is 
observed only up to age 64 for the 1992 cohort and to age 69 for the 1987 cohort.) For women the ratio is 
generally higher than for men and, unlike men, increases with the age of retirement.  

The second, third, and bottom panels show average income at 65-66, 70-71, and 75-76, respectively, in 
each case relative to average income at prime age, 50-51. The period of observation varies, since 
retirement income at ages 65-66 can be observed only for those who retired before 65, and similarly for 
the other two panels. The older the age of retirement (the horizontal axis) the fewer cohorts that can be 
observed; hence the second panel is available for three cohorts, the third for two, and the bottom one for 
only one. Even so, rather strong age patterns of income replacement emerge.  

For men the income replacement rate by all three measures appears to be fairly close to 0.60. Based on 
income replacement at 65-66, the 1987 cohort is somewhat lower and the 1992 cohort somewhat higher. 
More generally, the ratios average a little lower for those who retired in their 60s rather than their 50s, but 
even for those who retired in their 70s (observed only for the 1982 cohort), the replacement rates are close 
to 0.60. 

For women the ratios are higher – about 10 points higher at 65-66, 20 points higher at 70-71, and 30 
points higher at 75-76. And while there is some volatility is the series that results from relatively small 
sample sizes, unlike men, the replacement rates for those who retired in their 60s appear to be quite 
similar to those who retired while in their 50s. 

 

Econometric Analysis of the Sources of Income in Retirement 
 
The presentation to this point is entirely descriptive, and has focused on the average income, in total and 
by source, of successive cohorts. However, we would like to have a better sense of how the sources of 
income vary in relation to known characteristics of tax filers when they were in mid-career, and also how 
each source varies in relation to other sources. For that purpose we present the results of some 
econometric analysis.  
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The estimation approach 
 
We have estimated a series of equations for each of the nine income sources, separately for males and 
females in each of the four cohorts. The form of the equations is  
 
1.   IncS(.) = f(AGE, AR, ASR, PROV, ENG*QUE, FR*ROC) 

2.   IncS(.) = f(AGE*AR, ASR, PROV, ENG*QUE, FR*ROC) 

3.   IncS(.) = f(AGE*AR, ASR, PROV, ENG*QUE, FR*ROC, INC50) 

4.   IncS(.) = f(AGE*AR, ASR, PROV, ENG*QUE, FR*ROC, INC50, SE, EI, RPP, RRSP) 

5.   IncS(.) = f(AGE*AR, ASR, PROV, ENG*QUE, FR*ROC, INC50*AR, SE, EI, RPP, RRSP) 

Where           

• IncS(.) annual income from each source, in 2008 constant dollars  
• AGE            age; set of binary variables – AGE53, AGE54, …, AGEmax  
• AR              age of retirement; set of binary variables indicating whether retirement occurred 

in age interval 53-55, 56-60, 61-65, or 66+ 
• INC50    average employment income when ages 50-52; set of binary variables indicating 

whether such income was in the range (in thousands) <25, 25-44, 45-64 (reference), 65+ 
 (Note: cut points chosen to approximate the quartiles of employment income for 

both sexes combined based on the 1982 and 1992 cohorts) 
• SE           = 1 if income from self-employment reported when 50-52, 0 otherwise 
• EI            = 1 if income from employment insurance reported when 50-52, 0 otherwise 
• RPP         = 1 if contribution to registered pension plan reported when 50-52, 0 otherwise 
• RRSP      = 1 if contribution to registered retirement savings plan reported when 50-52, 0 

otherwise 
• ASR area size of residence; set of binary variables indicating whether the population 

size in the area of residence is in the range (in thousands) 500+, 100-499, 30-99, 15-29, 1-15, 
or less than 1 (reference – 500+)  

• PROV       province of residence; set of 14 binary variables indicating residence in the 10 
provinces or three territories, with provision for non-residents (reference – Ontario) 

• ENG = 1 if preferred language of correspondence is English (ref) 
• FR               = 1 if preferred language of correspondence is French 

 
The first model takes into account only the basic demographic and regional factors – age, age of 
retirement, size of area of residence, province or territory, and language (distinguishing between 
English-speaking persons in Quebec and French-speaking persons elsewhere in Canada). The second 
model allows for possible interaction effects between age and the age of retirement. The third adds 
average employment income when ages 50-52 as a first economic measure; the fourth includes four 
measures of economic well-being at ages 50-52, to assess their impact of the various sources of 
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income during the retirement period. They are: whether the person reported income from self-
employment or employment insurance and made contributions to a registered pension plan or an 
RRSP in any year when 50-52 years old. Finally, Model 5 allows for possible differences in the 
impact income when 50-52 by age of retirement.  
 
Three variants of each model are estimated; they differ in terms of the dependent variable. In the first 
it has value 1 or 0, depending on whether income is reported in the category or not. In the second it is 
the dollar value of such income, including reported values of zero income in the category. In the third 
it is the dollar value of income reported in the category, but the estimation is restricted to those 
respondents who reported non-zero values.  
 
All estimation reported here is done by OLS. We did a number of tests using probit models for the 
first (0,1) variant and Tobit models for the second (dollar amounts with zeros included), and the 
results were similar across all the relevant comparisons. We also tested models that used a clustering 
procedure to take account of the fact that we have repeated observations on the same individuals year 
by year as they age; again the results were similar. Due to the significant computational advantages 
associated with the OLS estimation, and the large numbers of models involved, the results we report 
here are all based on the OLS specification. 

 
For each income source, we include the same set of explanatory variables shown above. These 
include age, age of retirement, the location and language variables, three mid-career (age 50-51) 
measures of income (total income, self-employment income, EI income) and two mid-career 
measures of savings (making RRP and RRSP contributions).  

 
Because the estimating equations include single years of age interacted with the age of retirement, 
there are many variables to present and interpret. Our solution is to plot the age-income profiles over 
the retirement period for each source of income, and to do so for selected ages of retirement. 
Estimated coefficients are reported only for the income, savings, and other variables, all of which 
shift the age-income profiles up or down. For the 1982 cohorts the age-income profiles are shown in 
Figures 12 through 20 and the estimated coefficients for variables other than age, age of retirement, 
and their interactions, are reported in Tables 5 through 10.  
 
We concluded that Model 5 has the best explanatory power, and focus most of our attention on it. 
However, we make some comparisons with the results from Model 2, which has none of the 
economic variables; such comparisons generally show that the location and language variables have 
reduced explanatory power once other factors are taken into account. 
 
The earlier analysis of simple tabulations confirmed the obvious -- that the sources of income change 
after retirement -- and provided a considerable amount of information for each cohort about the 
average amount of income from each source reported by that cohort, both before and after retirement. 
The estimated equations help to inform us, for each source of income, how both the likelihood of 
reporting and the amount reported at each age after retirement are affected by observed mid-career 
characteristics, age of retirement, and place of residence.   
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Evolution of income sources by age – the 1982 male and female cohorts 
 

Figures 12 through 20 show the fitted age profiles for each source of income, separately for each of 
four ages of retirement (the ages are 54, 57, 62, and 68). The upper panel in each figure shows the 
age profile of estimated probabilities of having income from the source indicated, the middle panel 
shows the average amount of such income at each age as predicted by the estimated equations, and 
the bottom panel shows the predicted average amount conditional on reporting such income. In each 
case males are on the left, females on the right.  

The plots relate to an individual with reference characteristics (other than age and the age of 
retirement) – namely, an English-speaking person resident in a large urban centre (population 
500,000 or larger) in Ontario whose average income from employment when 50-52 was in the $45 - 
$64 thousand range (when measured in 2008 dollars) and who, when 50-52, had no income from 
self-employment or from employment insurance, and who made no RRSP or RPP contributions. 
Those characteristics are representative of a fairly typical individual. As noted, different choices for 
the language, region size, and other variables would shift the age profiles up or down, as would the 
interaction of age with other assumed ages of retirement; those effects are described below.  

We consider first the estimated results as they relate to income from public sources and then to 
income from private sources. 

Transfer income from public sources 
The values of C/QPP benefits as predicted by Model 5 for persons with reference characteristics are 
shown in Figure 13. The top panel indicates that those who retire at 54 are less likely than those who 
retire at 57 to elect to receive C/QPP benefits at 60, the youngest age of entitlement. The likely 
reason: a larger portion of those who retired at 54 did so for health reasons, and were eligible to 
receive disability benefits until reaching 65. (Such disability benefits cease at age 65, when recipients 
become eligible for OAS and possibly GIS benefits.) In any event, only about 40 percent of males 
who retire at 54, and 50 percent of such females, receive C/QPP benefits at age 60; many opt instead 
to wait until 65, by which age their retirement pension benefits would be larger and their disability 
benefit would cease. Those who retire at 57 are more likely to take their benefits at age 60, and those 
who retire at 62 are more likely still to opt to receive their benefit immediately upon retirement. On 
the other hand, almost all of those who retire at 68 take their benefits immediately rather than waiting 
until age 70. 

The average benefits received (Figure 13, middle panel) reflect both the length of the contribution 
period and the level of earnings during that period. It is, therefore, interesting to note that average 
benefit after age 65 for a person with reference characteristics appears to be much the same 
regardless of the age of retirement. The average benefit conditional upon receipt (bottom panel) 
looks much like the middle panel starting at age 60. However, as expected, the conditional benefits 
are much higher before age 60, since they apply only to those who receive them. 

Table 6 shows the estimated effect of factors that shift the age-earnings profile vertically. Consider 
first the age-of-retirement variables interacting with employment income when age 50-52. The effect 
at each age of retirement, as expected, is that the C/QPP benefit is lower for those with lower 
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employment incomes: the age profiles shift down, and the downward shift is greater the later the age 
of retirement. The effect is quite pronounced. For example, a low-income male (one with less than 
$25,000 per year of income from employment when 50-52) who retired between 61 and 65 would 
have expected C/QPP benefits of almost $2200 less per year than one with average income ($45,000 
- $65,000). There is also some explanatory power in the other “economic” variables: income from 
both self-employment and EI when 50-52 are associated with lower C/QPP retirement benefits, 
although the differences are small.  

After taking account of those factors, some explanatory power remains with the location and 
language variables. (The explanatory power associated with these variables is greater in Model 2; as 
expected, their explanatory power is reduced when the age of retirement and observed mid-career 
characteristics, including income, are taken into account.) The estimated effects of residence outside 
a large urban area in Ontario, or of not being English speaking, on the probabilities of having such 
benefits are generally small, as expected. However, the estimated average benefits are lower in those 
cases, reflecting the somewhat lower average income levels in other provinces that were not picked 
up in our measures of individual circumstances at ages 50-52. 

Figure 14 shows the age profiles for OAS benefits. The model correctly picks up the transition from 
no receipt at younger ages to universal receipt of net benefits at older ones (net, that is, of the 
repayment or "clawback" for higher income individuals). It also correctly picks up the dollar 
amounts for the most part. The estimated differences by location (province, area size) are negligible, 
which again reflects the ability of the model to recognize the nature of the benefit. (However, we 
observe that there are a few cases before age 65 in the plots that are conditional on receipt of such 
benefits; they reflect the very small number of instances in which an older spouse dies and that 
person's income is included in the income of the younger, under 65, surviving spouse.) Those with 
higher income levels have somewhat lower benefits, as expected, reflecting the effects of the 
clawback. 

While GIS benefits are payable starting at age 65, the Spousal Allowance is payable to the spouses 
of partners who are eligible (by virtue of low family income) for GIS benefits if that spouse is 
between the ages of 60 and 64. Thus the plots for the age interval 60 - 64 relate entirely to the 
Spousal Allowance while those for the interval 65 and older relate entirely to GIS benefits.18 Our 
model indicates that about 18 to 20 percent of both males and females in our reference group are in 
receipt of GIS benefits and that, for those who do receive them, the predicted benefits levels differ 
little by age of retirement. The model does less well in predicting values associated with the 
relatively few individuals (those in the 60-64 age range) who receive the Spousal Allowance. Here 
we find that the predicted probabilities are negative for males, as are some of the unconditional 
dollar values of benefits received; such predictions reflect a weakness of the underlying estimation 
model over the age range in which benefits are rare. Even so, as is evident from Tables 6 and 7 for 

                                                           
18 That, at least, is a close approximation, but since age is recorded as of December 31, some of those who turn 65 
during the year will report both spousal allowance (received before their 65th birthday) and GIS (received after). 
We note that those with no taxable income (and that would include some who received GIS and many who receive 
spousal allowances) are not required to file income tax returns. However, starting in 1992, those who receive 
these benefits have an incentive to file tax returns in order to obtain provincial and/or federal tax credits. 
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males and 9 and 10 for females, low income individuals receive more in both these benefit 
categories, high income individuals less, as one would expect.  

It has often been noted that low income earners gain little by accumulating a modest stock of income 
generating assets during their working years since the resulting income will reduce the amount of 
GIS benefits for which they might otherwise be entitled in retirement (Shillington, 1999, 2009, Veall, 
2012). RRSP contributions is one way of accumulating assets when working, and the estimates 
suggest that men who contributed in middle age are 9 percentage points less likely to receive GIS 
benefits, and women 12 points less likely. Furthermore, among those who report GIS income, the 
amount is less for those who made RRSP contributions ($354 less for men, $455 for women).   

Finally, the location variables have explanatory power and, consistent with somewhat lower average 
incomes outside Ontario, indicate that both the proportions receiving GIS benefits in those provinces 
and the amounts received are larger than in Ontario.  

About 60 percent of male retirees and 35 percent of female retirees with reference characteristics 
receive social income (see Figure 19). They are of greatest value for those in their early 60s (before 
OAS benefits apply), when the average predicted benefit for those who receive it exceeds $10,000 
for men and $6000 for women. Those in the lowest income category are some 30 to 35 percent more 
likely to receive income from this source than are those in the highest category, depending on the age 
of retirement, as indicated in Tables 5 and 8. We note also that those who received EI benefits in 
mid-career are 11 percentage points more likely to receive social income after retirement and, among 
those who did, to receive more, in the amounts of $100 (women) and $500 (men). Again we see that 
asset accumulation in the form of RRSPs reduces both the probability of receiving social income (by 
11 points for men, 14 for women) and the amount received (by $368 for men and $398 for women, 
among those in receipt). Finally, the probability that a man would report social income (after taking 
account of other factors) is higher in Ontario and Manitoba than in other provinces (the differences 
are in the range of 5 to 16 points), and the benefits for those who get them are most generous in 
Ontario and BC (with differences ranging up to $1700). For women the probabilities of receiving 
social income differ little across the provinces, but the amounts received by those who do benefit are 
greater in Ontario than elsewhere (by some $700 to $1900, depending on the province).  

Non-Transfer Income Sources 
We have identified five sources of income in retirement that are not transfer payments from the 
public purse. They are: income from employment, from a private pension plan,19 from an RRSP, 
from investments, and from a residual category, all "other" sources.  

While the plots in Figure 12 show variability from age to age, they suggest that about 15 percent of 
men in our reference group have employment income during their retirement. That fraction applies 
to each of the four ages of retirement, and varies little with the number of years retired. From Tables 
5 and 8 we see that the predicted participation rates vary directly with income level; for example, a 
high income man who retired when 61-65 is 19 percentage points more likely to have employment 

                                                           
19 In practice private pension benefits received by retired members of the civil service could 
include draws on the public purse, in that the pension funds associated with their benefits are not 
subject to the same funding requirements as those in the private sector. 



20 
 

income than one with low income, a woman 12 points. That difference might reflect, in part, a 
disincentive effect associated with the GIS clawback for those with low income potential. The plots 
suggest also that the proportions are somewhat lower for women than for men, that they decline with 
years of retirement, and also that they are lower for women who retire later than for those who retire 
younger.  

The amount earned is low, when averaged across all retirees (see Figure 12, middle panel), and lower 
for women than for men.  The amounts are larger, of course, when only those with earnings are 
considered, as in Figure 12, bottom panel. We observe that those who retire youngest tend to have 
the highest post-retirement earnings, especially until about age 65.  

Those who had income from self-employment at prime age are somewhat more likely to have 
employment income in retirement, and the estimated differences for those with employment income 
who had reported income from self-employment are substantial: $2370 more for men, $1268 for 
women. The effect is in the opposite direction for those who had income from EI, and again the 
differences are substantial: $921 for men, $481 for women.  

Even after taking such effects into account, there are apparent differences across provinces: men who 
have retired are more likely to have employment income if they are resident in Ontario rather than 
any other provinces; the predicted rates in the Atlantic region and Saskatchewan are lower, by 4 to 7 
points once account is taken of the smaller metropolitan areas in those provinces. For those who 
report such income, the average amount is $1000 to $2000 higher in Alberta and Saskatchewan (after 
taking area size into account) and $1000 lower in Quebec than in Ontario. For women the estimates 
suggest much smaller difference across the provinces, both in the proportion reporting such income 
or in the amount earned. 

The age profiles indicate that, for our reference group, the probability of having pension income 
increases with age, more steeply for women than for men; they show that by age 65 almost 80 
percent of male retirees and more than 70 percent of female retirees with our reference 
characteristics have such income – and even higher proportions by age 70. (See Figure 16 and also 
the discussion above.) That appears to be consistent with the results reported by Moore (2012, Figure 
23) that only about 10 percent of recently retired males lived in households without any RPP income. 
As would be expected, the predicted probabilities vary directly with level of income. To take one 
example, among those who retired when 56-60, the probability of having pension income is 61 
percentage points lower for males in the lowest income category than for those in the highest one, 
and 41 points lower for females. The expected benefits are lower, too – more than $26,000 lower, on 
average, for men who receive them at all, and $27,000 for women. (See also  

There is evidence that location matters. After taking both province and area size into account, the 
results indicate that (relative to Ontario, our reference case) retired men and women in 
Newfoundland  and retired women in PEI are less likely to have pension income while retired men in 
Manitoba are more likely. However, conditional on having such income, the amounts are likely to be 
relatively low for both men and women living Saskatchewan, Alberta, and BC (of the order of $1000 
to $3000 per year) and low also for men in Quebec (by about $1800).   
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Figure 17 indicates that only between 10 and 15 percent of our reference group have income from 
RRSPs and, further, the predicted probabilities of having such income drop sharply at age 70; the 
drop is sharper the older the age of retirement. The level of income from this source is notably larger 
for women than for men. We note that RRSP income declines fairly rapidly after retirement for both 
men and women. The predicted receipt from this source is close to zero after age 70 when averaged 
across all male tax filers. That is consistent with our expectation, since all those in our sample would 
have had to withdraw their RRSP asset holdings or else convert them into a RRIF or an annuity20. 
We have no explanation for the predicted receipt of RRSP income after age 70, especially among 
women, unless it is derived from the estates of their younger but now deceased spouses. 

Not surprisingly, those with lower incomes at prime age are less likely to have income from this 
source in retirement and those who made RRSP contributions at that age much more likely. Again, 
the predicted differences are substantial. For example, among males with RRSP income, those who 
had made RRSP contributions when 50-52 have predicted RRSP income in retirement that is $1919 
higher (women $1947) than for those who did not. In addition, those who retired when 56-60 and 
were in the highest income category when of prime age have RRSP income predicted to be $4233 
greater than those in the lowest income category (women $2448 greater).  

Finally, the evidence indicates that differences in location have very little impact on the likelihood of 
having RRSP income but, at least for males, are related to its amount. Thus the estimates indicate 
that men in centres of less than 500 thousand have roughly $1000 less income from this source than 
those in larger centres, and less still if they are resident in the Atlantic region, Quebec, or Manitoba, 
as compared to Ontario. 

In addition to putting funds into RRSPs, individuals can prepare for their retirement by accumulating 
stocks, bonds and other financial assets as well as income-generating property during their working 
years in order to enjoy a stream of investment income during their retirement. For our reference 
group the predicted proportions with investment income are about 0.6 for men and close to 0.7 for 
women (see Figure 18). From the figure we see also that age at the time of retirement has little 
impact on either the likelihood of having such income or on the amount received. We see also that 
the annual stream of investment income tends to fall off rapidly until age 65, after which it is 
relatively flat, with an average value of about $5000 for the reference group, conditional on receipt.  

We might expect those with higher incomes in mid-career would be more likely to have investment 
income in retirement. That turns out to be the case for men, but the effect is perhaps not as large as 
anticipated: those in the highest income category are about 5 to 8 percentage points more likely to 
have investment income in retirement than are those in the lowest category. For women the estimates 
indicate little or no difference, or else that the effect operates in the opposite direction. An inverse 
relationship between own mid-career income and the likelihood of having investment income in 
retirement could result from retirement planning by married couples, in which the stock of 
investments accumulates largely in the name of the lower income recipient (usually the wife). 
However, it seems hard to reconcile that notion with the additional observations that, for both men 
and women, and conditional on having investment income, there is often an inverse or u-shaped 
relationship between earnings in mid-career and investment income in retirement. One reviewer 

                                                           
20 Income from RRSPs is reported as part of "other income" prior to 1988, and hence is not available.  
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suggested that such a relationship might be associated with those who are self-employed: they could 
opt to report (and receive) low levels of personal income in mid-career, invest any surplus in their 
own businesses. The sale of their businesses would often coincide with retirement, and the proceeds 
from the sale could be used to generate investment income. 

In any event, it is consistent with our expectations that those who had self-employment income at 
prime age are more likely to have investment income, and those with EI income less likely. 
Furthermore, the predicted amounts are substantial: for the self-employed, an additional $3977 of 
investment income for men who received any, $1870 for women; for those who reported EI income, 
$1629 less for men and $2039 less for women. Interestingly, those who contributed to RRSPs are 
also more likely to have income from investments in retirement. Again, the amounts are substantial – 
about $2500.  

Location matters. After taking account of other factors, residence in smaller centres is associated 
with lower investment income for those who have such income (of the order of $1000 for men, $500 
for women), as is residence in Atlantic provinces (especially Newfoundland, for which men are 
estimated to get $2500 less than in Ontario and women $500 less). 

Finally, we consider other income, a catch-all category that includes, among other things, "retiring 
allowances". As we observed above, there tends to be a spike in the income received in that form at 
about the age of retirement. That shows up in the age profiles, in that the plots for each of the first 
three ages of retirement tend to peak at the beginning of the age interval. The effect is most 
noticeable in the predicted amounts for those in our reference group who received such income, 
peaks that coincide with the age of retirement. For those who retire before 55 they peak at about 
$10,000 for men and $16,000 for women; for those who retire in their late 50s or early 60s, they peak 
at about $5000 for men and $7000 for women. Not surprisingly, such benefits vary directly with 
income level, as shown in Tables 6 and 9. We note also that the likelihood of having other income is 
greater for those who had income from self-employment and / or contributed to an RRSP in mid-
career, and lower for those who had income from EI. There is evidence also of strong locational 
differences: after accounting for other factors, those resident in BC are about 7 percentage points less 
likely than those in Ontario to have income in this category, and residents in all other provinces 
except Alberta less likely. However, there are no clear locational patterns associated with the income 
levels of those who report such income. 

 

Later Cohorts 
 

Estimated coefficients for the main results of Model 5 for the 1987, 1992, and 1997 cohorts are 
presented in Tables 11 through 19 for males and 20 through 28 for females. The predicted age 
profiles for individuals with reference characteristics are plotted in Figures 21-29 for the 1987 
cohort, Figures 30-38 for the 1992 cohort, and Figures 39-47 for the 1997 cohort. For these three 
cohorts the age intervals for which observations are available is, of course, shorter than for the 1982 
cohort – from five years shorter for the 1987 cohort (which means that we have observations to age 
72) to 15 years shorter for the 1997 cohort (with observed values only to age 62).  
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The estimated equations differ in that estimates for the later cohorts include an additional variable – 
one that indicates whether a contribution was made to an employer sponsored registered pension plan 
(RPP) when the tax filer was 50-52. (Since RPP contributions were not included in the tax return 
until 1986, this measure is not available for the 1982 cohort.) This new variable indicates simply 
whether or not a contribution towards such a plan was made; as such it fails to include those tax 
filers who were enrolled in an RPP for which all contributions were paid by the employer.21  

By and large, the results for the three later cohorts are consistent with those for the 1982 cohort. That 
is, the age and age-of-retirement patterns described above are generally sustained from one cohort to 
the next. In what follows we consider each income source, in turn, starting with transfer income. We 
comment mostly on the overall age patterns and estimated relationships as they relate to all four 
cohorts. Notable differences from one cohort, either in the age patterns of income or in apparent 
behavioural response, are of particular interest.  

 

 

Transfer Income from Public Sources 
 

CPP retirement benefits are available on application for contributors who are at least 60 and satisfy 
the work cessation test22, and a very high proportion of benefits paid to those between the ages of 60 
and 65 would be pension benefits.  

We reported above that those in the 1982 cohort who retired at 54 were less likely than those who 
retired at 57 to receive C/QPP benefits before between the ages of 60 and 65, and that those who 
retired at 57 were less likely to receive such benefits than those who retired at 62. Further, we found 
that women in each situation were more likely than men to have such benefits. We find a similar 
pattern for the 1987 cohort, but the proportions receiving benefits at each age are higher (see Figure 
22). The most likely explanation for the increase is that, as a result of regulatory changes, fewer of 
those who retired early were deemed eligible to receive disability benefits. Indeed, the proportion of 
the eligible population in receipt of such benefits fell by half between 1992 and 1995, and has 
remained lower ever since.23 The proportion of those retiring at ages 54 and 57 in the 1992 cohort 
who opted for retirement benefits at age 60 increased somewhat further, reflecting the continued low 

                                                           
21  We note that in recent years approximately 80 percent of those in registered pension plans in Canada were in 
contributory plans in which the employee pays some portion of the cost; the contributions of such individuals 
would be reported on their tax returns. (Personal correspondence with Bruno Pépin of Statistics Canada.) 
 
22 The test ended as of December 2011, but it was in effect throughout our data period. It required either that 
earnings of zero in the month before the benefit is paid and in the month in which it begins or else than earnings 
be less than the maximum CPP retirement benefit in the two months before the benefit is paid and in the month in 
which it begins. However, once payment starts there is no restriction of the amount earned; see Service Canada, 
http://www.servicecanada.gc.ca/eng/sc/cpp/retirement/canadapension.shtml, accessed 08 February 2012. 
 
23   See the Actuarial Report: Canada Pension Plan as of 31 December 2009, pp 129-30. 
 

http://www.servicecanada.gc.ca/eng/sc/cpp/retirement/canadapension.shtml
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proportion eligible for disability benefits. However, among both men and women who retired at age 
62 there was a decrease in the proportion. The reason is not evident. 

We note also that after 65 the average benefit appears to be largely independent of the age of 
retirement or the age at which those benefits were first received. That finding holds for all cohorts 
(compare Figures 13, 22, 31, and 40). Finally, as expected, we find that there are notably lower 
benefits for those with low incomes at mid-career; that holds for all cohorts. 

The estimated equations appear to capture the age pattern of OAS benefits very well. As Figures 14, 
23, and 32 show for the 1982, 1987, and 1992 cohorts, the proportion of those in receipt of such 
benefits increases from 0 at younger ages to nearly 100 percent24 at age 65 and the average benefit 
amount is the same at all ages beyond 65. (The 1997 cohort has not reached age 65 by the end of the 
data period.) The effect of the clawback appears to be relatively modest, although it does indicate 
that the net benefit is slightly less for those in the highest income category than for those in the 
lowest. Those who reported having income from self-employment in mid-career are estimated to be 
somewhat less likely to have OAS income. The effect is stronger for men than for women and, in any 
event, appears to be weakening over time.  

Figures 15, 24, and 33 show the predicted values of GIS/SP income for the 1982, 1987, and 1992 
cohorts, for the reference group in each case. The age range 60-64 relates only to SP benefits and 65 
and older only to OAS benefits. The figures indicate that early retirees, both male and female, are 
less likely to receive spousal allowances, that women are more likely than men, that the average 
amount received by those who do benefit is similar for both men and women, and that it is similar 
also for all cohorts and for all ages of retirement. It appears that women are much more likely than 
men to receive such benefits; that is consistent with the fact that wives are, on average, younger than 
their husbands.  

Turning to GIS, it appears that the 1987 cohort is more likely than the 1982 cohort (by about 10 
percentage points) to have such benefits; that may be related to the lower average incomes (compare 
Figures 15 and 24). We note, however, that the average GIS benefits for men were similar for the 
first two cohorts, but notably higher for women in the later cohort. 

Since these benefits are income tested, it is not surprising that those in the lowest income category 
are much more likely to benefit, as are those who received EI income, while those with higher 
incomes, who made RRSP and/or RPP contributions are much less likely. That holds for all four 
cohorts. 

Figures 19, 28, 37, and 46 show the predicted values of social income for the four cohorts, in each 
case for individuals with reference characteristics. Looking across cohorts, perhaps the greatest 
change is the reduction in the proportion with social income: for retired males younger than 65 the 
prediction proportion fell from just short of 80 percent for the 1982 and 1987 cohorts to 60 percent 

                                                           
24   The proportion falls short of 100 percent because not all eligible tax filers apply and also because not all tax 
filers older than 65 satisfy the residence requirement. 
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for the 1992 and (to age 61) the 1997 cohorts.25 We have no explanation for this decline. By contrast, 
about 40 percent of all retired females have social income. Among those with social income the 
average predicted amount for males who retired at 57 is slightly over $10,000 for all cohorts and 
$3000 to $5000 less for females.  

Not surprisingly, those with lower incomes are much more likely to report such income and those 
with higher incomes much less likely; depending on the cohort and the age of retirement, there is a 
difference of between 30 and 40 percentage points between those in the lowest income category and 
those in the highest. The self-employed are less likely to report social income and, if they do, to 
report less. Similar comments apply to those who contributed to a retirement pension plan or an 
RRSP. By contrast, those who reported income from employment insurance are some 8 to 12 
percentage points more likely to report such income and, if they do, to report more of it. 

Since social income is, in part, a provincial benefit, it is not surprising to find that there are notable 
differences across provinces. The estimates indicate that males in Manitoba are most likely to report 
such income, followed by Ontario; those resident in other provinces are less likely, but the 
differences are smaller for later cohorts. For males reporting social income the estimated dollar value 
is typically higher in Ontario and BC than in other provinces; the difference varies, but often exceeds 
$1000.  

 

Non-Transfer Income Sources 
 

Even after retirement, depending on the age of retirement and the cohort, up to 30 percent of those 
with reference characteristics who are deemed to have retired report income from employment. A 
comparison of Figures 12, 21, 30, and 39 suggests that more recent cohorts are more likely report 
such income. Thus, for example, about 15 percent of retired males and 10 percent of retired females 
in the 1982 cohort reported employment income when 55-60, as compared to about twice that 
proportion in the 1992 cohort. Similarly, there was an approximate doubling of the proportion of 
those age 60-65 reporting such income. However, while increasing numbers of retirees may have 
employment income the average amount earned by those with such income has changed rather little. 

We see also, from Tables 5, 11, 17, and 23 for males and 8, 14, 20, and 26 for females, that those 
who had higher incomes at prime age were more likely to have employment income in retirement. 
Males in the highest mid-career income category ($65,000 or more) are estimated to be 15 to 25 
percentage points more likely than those in the lowest category ($25,000 or less) to have such 
income, and women 12 points. However, the income patterns are not robust. That suggests that while 
those with higher incomes at mid-career may be more likely to continue working after retirement, on 
average they earn no more than others.  

At the same time men who were self-employed in mid-career are about 3 to 5 percentage points more 
likely to have income from employment after retirement, depending on the cohort, and females 2 to 5 

                                                           
25  The proportion was lower for men younger than 60 in the 1982 cohort, but the difference appears to be 
accounted for largely by the fact that C/QPP Disability benefit were not included. 
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points more likely; their predicted incomes are also higher – in the range of $2400 to $5300 for men 
and $1200 to $2400 for women. Those who received income from employment insurance in mid-
career were 2 to 5 percentage points less likely to have employment income in retirement; the 
predicted amount of such income for men who received it was of the order of $400 to $900 less, but 
for women in ranged from a reduction of $500 (the 1982 cohort) to an increase of $1500 (the 1992 
cohort).  

The estimated impacts of mid-career contributions to an RRSP are somewhat mixed: such 
contributions are associated with slightly higher probabilities of having post-retirement employment 
income (of the order of 1 to 3 percentage points), but reduced amounts of such income for those who 
report it. RPP contributions (relevant for the 1987, 1992, and 1997 cohorts) are usually associated 
with higher probabilities of post-retirement employment income, but at notably lower levels ($2000 
to $2800 for males, $900 to $1900 for females). Thus it appears that those with pension income are 
more likely to work after retirement, but to earn less than those without pensions, a pattern that 
persists across the four cohorts. 

We find that for the 1982 cohort that between 10 and 15 percent of our reference group reported 
RRSP income in retirement. A similar result holds for later cohorts, but the average amount of RRSP 
income reported by those with such income has been growing over time and the male-female gap has 
declined (compare Figures 17, 26, 35, and 44). Not surprisingly, for all cohorts we find that those 
with lower income are less likely to have RRSP income, that the proportion having such income 
tends to decrease with age, more for men than for women, and that the level decreases with age, most 
notably between 65 and 70, for those in receipt of such income.  

Aside from putting funds into an RRSP or RPP, individuals can also prepare for retirement by using 
funds in other ways to generate investment income – through the purchase of stocks and bonds, or 
real estate, for example. A comparison of Figures 18, 27, 36, and 45 indicates that the 1987 and later 
cohorts are notably less likely than the 1982 cohort (by 10 percentage points or more) to have 
investment income, but those with such income have somewhat more of it. We would expect to find 
that those with lower income levels at mid-career would generally have less investment income after 
retirement. That idea is supported for men in the 1982 cohort, but the evidence is much more mixed 
for women and, more generally, for later cohorts. Also surprising, for those with investment income, 
we find no consistent relationship for any of the cohorts between the level of such income in 
retirement and the level of income at mid-career.  

Since those who are self-employed are less likely to be in RPPs, we would expect to find that they 
have compensated by accumulating other assets that would yield income after retirement. We find 
support for that idea: for all cohorts, both men and women, we find that those who reported mid-
career income from self-employment were more likely to have income from investments after 
retirement (8 percentage points for men, 5 for women). For those with such income, the difference 
was substantial (about $3000 per year for men and $1900 for women).  

For some individuals, assets accumulated in an RRSP would represent one component of an 
investment portfolio, complementary to other components, while for other they might serve as a 
substitute. Looking across the four cohorts, we find that the former view dominates: those with 
RRSP contributions in mid-career are more likely to have investment income after retirement, by 



27 
 

about 25 percentage points, and those who made such contributions have an additional $1500 (men) 
to $1800 (women) of annual investment income in retirement. Thus it would seem that for those who 
do prepare for retirement, the purchase of RRSPs is one way of accumulating assets, and 
complementary to other investments. 

In a similar vein, enrolment in RPPs could be seen as complementary to other investments, in that if 
the prospective income from this source was low enough that those enrolled would invest in other 
assets as well, in order to have a higher income in retirement. However, it could equally well be seen 
as a substitute for other investment, an alternative way of preparing for retirement. (Grey and 
Lenjosek, 2009 Appendix 2, review the relevant literature.) What we find, again looking across 
cohorts, is that while mid-career RPP contributions appear to have little impact on the probability of 
having post-retirement investment income, they do reduce its amount by $4600 for men and $2500 
for women, for those with such income. That suggests that members of employer pensions plans 
generally save less in other forms in order to make provision for their income in retirement.  

EI claims in mid-career might indicate a period of low earnings, and reduced ability to accumulate 
investments; thus, after taking other factors into account, those who reported mid-career income 
from employment insurance would less likely to have investment income. We find that to be the 
case: those with EI claims are less likely (by about 6 percentage points) to have investment income 
and, for those who do, to have smaller amounts (by some $2000 to $3000 per year, depending on the 
cohort).  

Finally, we find that geography matters. After taking other factors into account, residents of the 
Atlantic provinces and Quebec are less likely to report investment income, as compared to residents 
of Ontario. However, for those with such income the average level has evolved in rather complicated 
ways. As compared to Ontario, males in the Atlantic provinces in the 1982 cohort had notably lower 
levels of investment income, but those differences have generally been reduced or even reversed 
among later cohorts. For Quebec and more especially Alberta males in the last three cohorts the 
predicted differences are positive and growing. Looking across the four cohorts of females with 
investment income, the differences as compared to Ontario have remained negative in 
Newfoundland, Quebec, and Manitoba, have been reduced or even reversed in Nova Scotia and New 
Brunswick, and have become increasingly positive in Alberta and BC. Finally, while the area size 
has little impact, those living outside centres of 500 thousand or more have less investment income.  

A comparison of Figures 16, 25, 34, and 43 shows clearly a decrease in the fraction of both male and 
female retirees with pension income. About 78 percent of retired 65-year-old males in the 1982 
cohort with reference characteristics and 75 percent of females had private pension income. Those 
proportions were lower by some 15 to 20 percentage points for the 1987 and 1992 cohorts. For those 
with pension income the average amount was about 25 percent lower for those in the 1987 cohort, as 
compared to the 1982 cohort, but with some recovery for those in the 1992 cohort. On average, 
predicted pension income at each post-retirement age is higher for those who retire later, but the 
differences are very small. Indeed, for those with reference characteristics who have pension income, 
its predicted level after age 65 it much the same for those who continued working as for early retirees 
once other factors have been taken into account.  
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However, the level is very sensitive to those other factors, and the estimated impacts are fairly 
consistent across cohorts, both for males and females. Those with higher incomes in mid-career are 
much more likely to have pension income; for those with pension income, the predicted dollar 
difference between low and high income individuals often exceeds $25,000. Self-employment 
matters also: those who reported mid-career income from self-employment are some 8 to 10 
percentage points less likely to have pension income but, if they do, to have more (in the $1500 - 
$2500 range for males, females somewhat less). Those who reported EI income in mid-career are 
less likely to have pension income in retirement (the effect is greater for females – about 8 
percentage points less likely) and those who had do have some $2500 (females) to $5000 (males) 
less. Both RRSP and, more especially, RPP contributions in mid-career have large impacts on the 
likelihood of having pension income; taken together, the predicted increase for those with such 
income is about $8000 for men and $4500 for women. Finally, location matters, but the estimated 
province effects are largely offset by area size effects for many. 

While the components of other income cannot be identified separately in the data, one is "retirement 
allowances", and we found in the earlier descriptive analysis that spikes in the average receipt in this 
category is closely aligned with the age of retirement. That suggests that the retirement allowances 
component might account for a good portion of the age-to-age differences in the total.  

Figures 20, 29, 48, and 47 provide support for this view, in that there is a spike in the income level 
that occurs near the beginning of the retirement period for each of the ages of retirement. From the 
estimation (see Tables 5 through 28) we see that those with higher incomes in mid-career are more 
likely to have "other income" in retirement and, while the predicted income differences are not 
significant in all age of retirement categories, for AR=61-65 the gap for males is as high as $4600 
(the 1992 cohort); it is less for females. While there are some systematic differences associated with 
the other explanatory variables, they are of lesser magnitude. 

 

Summary of Analysis and Empirical Findings 
 

The focus in this study is on the relationship between income before retirement and income after. 
The main questions that we address are: How great is the drop in average income after retirement? 
What happens to the composition of income? What impact do mid-career income, employment, and 
locational characteristics of individuals have on the sources and levels of their income in retirement? 

The Approach 
 

• We draw on a very large longitudinal databank of individuals who have filed Canadian 
income tax returns at any time since 1982, and restrict the analysis to those who are deemed 
to have retired. 

• Cohorts of individuals are defined by the year in which they reach age 50. It is assumed that 
retirement is not a relevant concept before age 50; included in the analysis are only those 
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with significant labour force attachment, as evidenced by having an average of more than 
$10,000 of income from employment when ages 50-52. 

• For those who were 50 years old in 1982, the first year for which we have data, we are able 
to follow their incomes year by year for 27 years, to determine whether they retired and, if 
so, at what age, and to assess how the level and composition of their incomes changed over 
time, after they had retired.  

• We select the 1982, 1987, 1992, and 1997 cohorts for analysis. The data period is, of course, 
shorter for later cohorts. Those in the 1982 cohort who survived to 2008 were 77 when last 
observed, and almost all had experienced 10 or more years of retirement. By contrast, those 
in the 1997 cohort were only 62 in 2008, and a much smaller proportion had retired. 
However, in all four cohorts we have a sufficiently large number of observations to assess 
income relationships before and after retirement, while controlling for the age of retirement. 

• Retirement is a concept that applies most naturally to individuals. The analysis is therefore 
done separately for men and women, even though we recognize that couples are likely to 
coordinate their dates of retirement, and that those dates will affect and be affected by their 
joint preparations, not only by what they have done separately. The analytic problem in 
working with longitudinal data that extends over many years is how to take account of the 
inevitable changes in household composition that occur through divorce, separation, and 
death and also how to define retirement as it relates to a couple rather than to an individual. 
In that sense what we are able to do here is a first step. In future work we would like to be 
able to analyse the coordination of retirement decisions within households. 

• The study first assesses whether each tax filer has retired, using an employment-income 
based measure. Retirement is deemed to have occurred when employment income falls to 
less than 10 percent of what it was in mid-career (i.e., when aged 50-52) and is sustained at 
that level. 

• Since the income from each source is measured only on a before-tax basis, we use before-tax 
measures of income throughout the analysis. 

• In the econometric analysis we are able to take account not only of the age of retirement, but 
also of a number of mid-career employment characteristics including employment income, 
membership in an employer-sponsored retirement pension plan, whether self-employed, 
reliance of employment insurance, and individual preparations for retirement (in the form of 
RRSP contributions). Our focus here is on how these are related to post-retirement incomes. 

• We are able also to see how retirement incomes vary with location, including province and 
area size of residence. 
 

What do we expect to learn? 
 
• It is well known that income is usually lower after retirement than it was before. We expect 

to learn how much lower and whether the decline is different for those who take early 
retirement. 

• We expect also to learn about the sources of income after retirement, and how each source is 
affected by characteristics at mid-career, when the choices that individuals make or the 
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circumstances in which they find themselves could have significant impacts on their incomes 
later in life. 

• In the analysis we find it helpful to distinguish between public sources and private sources of 
income. The public sources include income that is received in the form of transfer payments 
from one or other level of government; the private component includes income from all other 
sources. Public income sources provide a basic level of retirement income for all and are 
designed so as to result in higher replacement rates for those with lower incomes and lower 
replacement rates for those with higher incomes. Thus we would expect to find that those 
with low incomes when working would have high rates of income replacement after 
retirement, even without explicit planning on their part, while those with high incomes 
would need to save in one form or another during their working years to have the same 
outcome. 

What do we find? 

Age of retirement 
• Men and women have remarkably similar age patterns of retirement; that, in part, reflects the 

longitudinal employment-income indicator of retirement including the restriction of the 
concept of retirement to those who were at risk of retiring, in that they showed evidence of 
substantial labour force attachment when they were in their early 50s. 

• The age patterns have changed somewhat over time, from one cohort to another, and have 
done so in unison for men and women. 

• As one example, the proportion of young (under 60) retirees was notably higher in the 1987 
and 1992 cohorts than in the 1982 cohort, but that increase was largely reversed by the 1997 
cohort. Even so, as a result of a twist in the age pattern, the proportion retired by age 66 has 
decreased over time. For males it was about 10 percentage points lower for the 1997 cohort 
than for the 1982 cohort, and for females about 8 points lower. 

 

Rates of income replacement in retirement 
• Income replacement rates (IRRs) are widely used as indicators of how well off people are 

after retirement relative to the period before, and provide informative measures of changes in 
well-being. 

• Since our analysis is longitudinal, and covers an extended period of time, we are able to 
compare alternative measures; we consider four, and find that the choice of IRR matters. 

• The first measure, the one reported most frequently, is a measure of short-term income 
replacement: the ratio of income two years after retirement to two years before; a concern is 
that the reference point, income before retirement, differs depending on the age of 
retirement. 

• The other three measures focus on how retirees fare over the longer term by comparing their 
average incomes at different post-retirement ages (ages 65-66, 70-71, and 75-76) to average 
incomes at mid-career (ages 50 and 51). These measures have the advantage of comparing 
income at successive intervals after retirement to income at the same ages in the cohort's life 
cycle.  



31 
 

• Three points stand out. The first is the contrast between the longer run and shorter run 
measures; all the longer run measures show average replacement rates of close to 0.60 for all 
ages of retirement. (The rate is a little higher for those who retired in their 50s rather than in 
their 60s, but it never strays far from 0.60.) That suggests that individuals do plan ahead, at 
least on average. That is, it appears that individuals, on average, from age 50, take account of 
their future date of retirement and the sources of income that will be available to them. By 
contrast, the short-term measure of income replacement leaves quite a different and possibly 
misleading impression: it indicates that only about 40 percent of income is replaced for those 
who retire in their mid-50s, but higher percentages, about 60, for those who retired in their 
late 50s or their 60s; however, those same individuals who retired in their mid-50s had IRRs 
of 60 percent or higher by the time they were in their mid-60s or older.  

• The second point, based on the longer run measures, is that while income replacement rates 
are close to 60 percent, on average, they are 2 or 3 points higher for those who retired in 
their 50s rather than later. That suggests that those who take early retirement are, in fact, 
well positioned to do so. 

• The third point is that the replacement rates increase with age: they are 1 percentage point 
higher at 70-71 than at 65-66, and 3.2 percentage points higher at 75-76, on average, across 
the various ages of retirement. That increase reflects a variety of factors, of which possibly 
the most important is the increasing likelihood as one ages of having survivor retirement 
benefits associated with a deceased spouse.  
 

Influences on the sources of retirement income 
• We use econometric analysis to assess the impact of individual characteristics at mid-career. 

Based on the econometric estimates, we derive age-income profiles that show, for 
individuals with reference characteristics, the predicted probabilities of having income from 
each of nine sources at each age after retirement, and the predicted amount of income from 
each source. The reference characteristics are: an English-speaking person resident in a large 
urban centre in Ontario whose average income from employment when 50-52 was in the $45 
to $64 thousand range and who, at that age, had no income from self-employment or 
employment insurance, and who made no RRSP or RPP contributions. 

• We use the estimates also to assess the effects of a range of characteristics at mid-career on 
income in retirement. The mid-career characteristics that we identify are: level of 
employment income, whether there was income from self-employment, whether there was 
income from employment insurance, whether contributions were made to an RRSP, and 
whether contributions were made to an employer-sponsored retirement pension plan, RPP. 

• The level of employment income is interpreted as an indicator of permanent income; 
whether there was income from self-employment as an indicator of self-employed status; 
whether there was income from employment insurance as an indicator of stability of the 
income stream during the working years; whether RRSP contributions were made as an 
indicator of planning for retirement; and whether employer-sponsored registered retirement 
pension plan contributions were made as a second indicator of planning for retirement.  

• In addition, we take account of the province of residence, the population size of the location 
of the residence, and whether English or French is the preferred language of correspondence 
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with tax authorities. Those measures can vary from year to year, as individuals change 
residence or perhaps their preferred language. 

• We consider each of the nine income sources, in turn, and focus on the average age profiles 
as predicted by the econometric analysis, and how those profiles shift vertically for those 
with differing characteristics at mid-career. We start with those income sources that take the 
form of government transfer payments.  

Transfer income from public sources 

 C/QPP 
• Among those who retire before 65, the age profiles indicate that those who do so when in 

their mid-50s are less likely than those who retire in their late 50s to receive C/QPP benefits 
before age 65, and that those who retire in their late 50s are less likely to receive such 
benefits than those who retire at 62.  

• That pattern is consistent with the expectation that retirement at the youngest ages is, for 
some, the result of poor health. Those whose health impairment is judged to be sufficiently 
severe are eligible to receive disability benefits until age 65. Since those benefits are more 
generous than retirement benefits, they would naturally postpone their application for 
retirement benefits as long as possible. Consistent with that expectation, we find that those in 
the 1987 and later cohorts were much less likely to postpone the receipt of retirement 
pension benefits, the apparent result of the tightening eligibility criteria for disability 
benefits. 

• We find also that the average benefit is lower the younger the age of retirement.  
• However, after 65 the average benefit appears to be largely independent of the age of 

retirement or the age at which those benefits were first received. That finding holds for all 
cohorts.  

• As expected, we find that there are notably lower benefits for those with low incomes at 
mid-career; that holds for all cohorts. 

 OAS benefits  
• The age profiles capture the age pattern very well in that the predicted proportion of those in 

receipt of such benefits increases from 0 at younger ages to nearly 100 percent at age 65 and 
the average benefit amount is at all ages beyond 65, largely independent of the age of 
retirement.  

• The effect of the income-based clawback appears to be relatively modest, although it does 
indicate that the net benefit is slightly less for those in the highest income category than for 
those in the lowest.  

 GIS/SP  
• We find that early retirees are less likely to receive spousal allowances, that the average 

amount received by those who do benefit is similar for both men and women, and that it is 
similar also for all ages of retirement.  

• Women are much more likely than men to receive such benefits; that is consistent with the 
fact that wives are, on average, younger than their husbands.  
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• The 1987 cohort is more likely than the 1982 cohort (by about 10 percentage points) to 
report GIS benefits, perhaps because the average incomes of the spouse were lower at that 
time, something that is not observed in our analysis.  

• The average GIS benefit (for those who got it) was notably higher for women in the 1987 
cohort than in the 1982 cohort, but similar for men in both cohorts; we have no explanation 
for the difference. 

• Consistent with their income-tested nature, we find that those in the lowest income category 
at mid-career are much more likely to benefit, as are those who received EI income, while 
those with higher incomes or who made RRSP and/or RPP contributions are much less 
likely.  

 Social income 
• Looking across cohorts, perhaps the greatest change is the reduction over time in the 

proportion of those with reference characteristics who report social income: for retired males 
younger than 65 the predicted proportion fell from just short of 80 percent for the 1982 and 
1987 cohorts to 60 percent for the 1992 and (to age 61) the 1997 cohorts. We have no 
explanation for this decline, but it does not appear to be offset by an increase in other sources 
of income.  

• By contrast, about 40 percent of all retired females have social income.  
• Among those with social income the average predicted amount for males who retired at 57 is 

slightly over $10,000 for all cohorts, and $3000 to $5000 less for females.  
• As expected, those with lower incomes are much more likely to report such income and 

those with higher incomes much less likely; depending on the cohort and the age of 
retirement, there is a difference of between 30 and 40 percentage points between those in the 
lowest income category and those in the highest. The self-employed are less likely to report 
social income and, if they do, to report less. Similar comments apply to those who 
contributed to a retirement pension plan or an RRSP. By contrast, those who reported 
income from employment insurance are some 8 to 12 percentage points more likely to report 
such income and, if they do, to report more of it. 

• Social income is, in part, a provincial benefit, so it is not surprising to find that there are 
notable differences across provinces. The estimates indicate that males in Manitoba are most 
likely to report such income, followed by Ontario; those resident in other provinces are less 
likely, but the differences are smaller for later cohorts. For males reporting social income the 
estimated dollar value is typically higher in Ontario and BC than in other provinces; the 
difference varies, but often exceeds $1000. 

Non-Transfer Income  

 Income from Employment 
• Even after retirement, depending on the age of retirement and the cohort, up to 30 percent of 

those with reference characteristics who are deemed to have retired report income from 
employment.  

• Recent cohorts appear more likely to report such income. Thus, for example, about 15 
percent of retired males and 10 percent of retired females in the 1982 cohort reported 
employment income when 55-60, as compared to about twice that proportion in the 1992 
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cohort. Similarly, there was an approximate doubling of the proportion of those age 60-65 
reporting such income. However, while increasing numbers of retirees may have 
employment income, the average amount earned has changed rather little. 

• Those who had higher incomes at mid-career were more likely to have employment income 
in retirement. Males in the highest mid-career income category ($65,000 or more) are 
estimated to be 15 to 25 percentage points more likely than those in the lowest category 
($25,000 or less) to have such income, and women 12 points.  

• However, the income patterns are not robust; while those with higher incomes at mid-career 
may be more likely to continue working after retirement, on average they earn no more than 
others.  

• Men who were self-employed in mid-career are 3 to 5 percentage points more likely to have 
income from employment after retirement, depending on the cohort, and females 2 to 5 
points more likely; their predicted incomes are also higher – in the range of $2400 to $5300 
for men and $1200 to $2400 for women.  

• Those who received employment insurance in mid-career were 2 to 5 percentage points less 
likely to have employment income in retirement; the predicted amount of such income for 
those who received it was $400 to $900 less for men, but for women it ranged from a 
reduction of $500 (the 1982 cohort) to an increase of $1500 (the 1992 cohort).  

• The estimated impacts of mid-career contributions to an RRSP are mixed: such contributions 
are associated with slightly higher probabilities of having post-retirement employment 
income (of the order of 1 to 3 percentage points), but reduced amounts of such income for 
those who report it.  

• The RPP contributions (relevant for the 1987, 1992, and 1997 cohorts) are usually associated 
with higher probabilities of post-retirement employment income, but at notably lower levels 
($2000 to $2800 for males, $900 to $1900 for females). Thus it appears that those with 
pension income are more likely to work after retirement, but to earn less than those without 
pensions. 

• The area size and province of residence turn up some interesting results. Residence in the 
Atlantic Provinces is generally associated with somewhat lower proportions reporting post-
retirement employment income than in Ontario, most notably for men, of some 8 to 9 
percentage points. However, the apparent differences are reduced when the city size is taken 
into account, since living  in a centre with a population of 30 to 500 thousand (as for most 
people living in the Atlantic Provinces) is associated with about a 4 percentage point higher 
post-retirement employment rate than for those living in centres of over one-half million. 

 RRSP income  
• We find for the 1982 cohort that between 10 and 15 percent of our reference group reported 

RRSP income in retirement. A similar result holds for later cohorts, but the average amount 
reported by those with such income has been growing over time and the male-female gap has 
declined.  

• Not surprisingly, for all cohorts we find that those with lower income are less likely to have 
RRSP income, that the proportion having such income tends to decrease with age, more for 
men than for women, and that the level decreases with age, most notably between 65 and 70, 
for those in receipt of such income.  



35 
 

• One might expect that those who were self-employed, and hence less likely to be registered 
in an employer pension plan, would be more likely to have RRSP income, but the results 
suggest that the effect is of little quantitative importance. At the same time males with RRSP 
income are predicted to have $1000 to $3000 more of it if they were self-employed, females 
somewhat less.  

• One might expect also to find that making RRSP contributions when in mid-career would 
increase the likelihood of having RRSP income in retirement. We find that to be the case, but 
the effect is perhaps not as strong as one might expect; those who contributed have only a 6 
to 12 percentage point better chance of having RRSP income in retirement. That suggests 
that many who have contributed make withdrawals before they retire.  

• Finally, we note that geography appears to play a role. While the estimated probabilities of 
having RRSP income generally differ little by the area size or province of residence, Quebec 
in an exception: both men and women in all cohorts who are resident in that province are 
estimated to have slightly lower probabilities of reporting such income (the estimated 
differences from Ontario are of the order of 1 or 2 percentage points) and, for those with 
such income, the level is lower. (As compared to Ontario, the estimated income from this 
source is lower by almost $1300 per year for men and $1700 for women, when averaged 
over all cohorts.) We find also that while the probabilities differ little by area size, the level 
of RRSP income reported by men (but not women) with such income is lower outside of 
centres with populations in excess of half a million.  

 Investment Income 
• Aside from putting funds into an RRSP or RPP, individuals can also prepare for retirement 

by investing in other ways – through the purchase of stocks and bonds, or real estate, for 
example.  

• We find that, for those with reference characteristics, those in the 1987 and later cohorts are 
notably less likely than the 1982 cohort (by 10 percentage points or more) to have 
investment income, but those with such income have somewhat more of it.  

• We would expect to find that those with lower income levels at mid-career would generally 
have less investment income after retirement. That idea is supported for men in the 1982 
cohort, but the evidence is much more mixed for women and, more generally, for later 
cohorts. Also surprising, for those with investment income, we find no consistent 
relationship for any of the cohorts between the level of such income in retirement and the 
level of income at mid-career. 

• Since those who are self-employed are less likely to be in RPPs, we would expect to find that 
they have compensated by accumulating other assets that would yield income after 
retirement. We find support for that idea: for all cohorts, both men and women, we find that 
those who reported mid-career income from self-employment were more likely to have 
income from investments after retirement (8 percentage points for men, 5 for women); for 
those with such income, the difference was substantial (about $3000 per year for men and 
$1900 for women).  

• For some individuals, assets accumulated in an RRSP would represent one component of an 
investment portfolio, complementary to other components, while for other they might serve 
as a substitute. What we find is that the former effect dominates: those who made RRSP 
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contributions in mid-career are about 25 percentage points more likely to have investment 
income in retirement, in the amount of an additional $1500 (men) to $1800 (women).  Thus 
it would seem that for those who do prepare for retirement, the purchase of RRSPs is one 
way of accumulating assets, and is complementary to other investments. 

• In a similar vein, enrolment in RPPs could be seen as complementary to other investments, 
in that if prospective income from this source was low enough those enrolled would invest in 
other assets as well, in order to have a higher income in retirement. However, it could 
equally well be seen as a substitute for other investment, an alternative way of preparing for 
retirement. What we find is that while mid-career RPP contributions appear to have little 
impact on the probability of having post-retirement investment income, they do reduce its 
amount by an estimated $4600 for men and $2500 for women, for those with such income. 
That suggests that members of employer pensions plans generally save less in other forms in 
order to make provision for their income in retirement.  

• EI claims in mid-career indicate a period of low earnings, and might be associated with an 
unstable stream of employment income; as such EI claims are suggestive of a reduced ability 
to accumulate investments. Thus, after taking other factors into account, those who reported 
mid-career income from employment insurance might be less likely to have investment 
income. We find that to be the case: those with EI claims are less likely (by about 6 
percentage points) and those who do have smaller amounts (by some $2000 to $3000 per 
year).  

• Finally, we find that geography matters. After taking other factors into account, residents of 
the Atlantic provinces and Quebec are less likely to report investment income, as compared 
to residents of Ontario. However, for those with such income the average level has evolved 
in rather complicated ways. As compared to Ontario, males in the Atlantic provinces in the 
1982 cohort had notably lower levels of investment income, but those differences have 
generally been reduced or even reversed among later cohorts. For Quebec and more 
especially Alberta males in the last three cohorts the predicted differences are positive and 
growing. Looking across the four cohorts of females with investment income, the differences 
as compared to Ontario have remained negative in Newfoundland, Quebec, and Manitoba, 
have been reduced or even reversed in Nova Scotia and New Brunswick, and have become 
increasingly positive in Alberta and BC. Finally, while the area size has little impact, those 
living outside centres of 500 thousand or more have less investment income.  

 Pension Income 
• There has been a decrease in the fraction of both male and female retirees with private 

pension income. About 78 percent of retired 65-year-old males in the 1982 cohort with 
reference characteristics and 75 percent of females had private pension income. Those 
proportions were lower by some 15 to 20 percentage points for the 1987 and 1992 cohorts.  

• For those with pension income the average amount was about 25 percent lower for those in 
the 1987 cohort, as compared to the 1982 cohort, but some recovery was evident for those in 
the 1992 cohort.  

• On average, predicted pension income at each post-retirement age is higher for those who 
retire later, but the differences are very small. Indeed, for those with reference characteristics 
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who have pension income, its predicted level after age 65 is much the same for all ages of 
retirement once other factors have been taken into account.  

• However, the level is very sensitive to those other factors, and the estimated impacts are 
fairly consistent across cohorts, both for males and females. Those with higher incomes in 
mid-career are much more likely to have pension income; for those with pension income, the 
predicted dollar difference between low and high income individuals often exceeds $25,000.  

• Self-employment matters also: those who reported mid-career income from self-employment 
are some 8 to 10 percentage points less likely to have pension income but, if they do, to have 
more (in the $1500 - $2500 range for males, females somewhat less).  

• Those who reported EI income in mid-career are less likely to have pension income in 
retirement (the effect is greater for females – about 8 percentage points less likely); those 
who do have such income are predicted to have some $2500 (females) to $5000 (males) less.  

• Both RRSP and, more especially, RPP contributions in mid-career have large impacts on the 
likelihood of having pension income; taken together, the predicted increase for those with 
such income is about $8000 for men and $4500 for women. Finally, location matters, but the 
estimated province effects are largely offset by area size effects for many. 

 Other income 
• As the names suggests, this category includes income from a variety of sources. While the 

components cannot be identified separately, one is "retirement allowances", and we found in 
the descriptive analysis that spikes in the average receipt in this category is closely aligned 
with the age of retirement. That suggests that the retirement allowances component might 
account for a good portion of the age-to-age differences in the total.  

• We find support for this view, in that there is a spike in the income level that occurs near the 
beginning of the retirement period for each of the ages of retirement that we considered.  

• We find also that those with higher incomes in mid-career are more likely to have "other 
income" in retirement; while the predicted income differences are not significant in all age-
of-retirement categories, for those who retired in their early 60s the gap for males is as high 
as $4600 (the 1992 cohort); it is less for females.  

• While there are some systematic differences associated with the other explanatory variables, 
they are of lesser magnitude. 

Concluding Remarks 

This paper provides a detailed and fairly comprehensive look at incomes in retirement.  

The analysis is based on Statistics Canada's Longitudinal Administrative Databank (the LAD), a tax-
based annual databank on individuals covering the period 1982-2008. The LAD file has a number of 
unique strengths that allow us to address the questions of interest here. First, the data are 
longitudinal, which means that we can track individuals for up to 27 years; we focus on comparisons 
of the years before and after retirement. Second, the income information is detailed and accurate; that 
allows us to identify retirement using an earnings-based measure, and then follow with assurance the 
income measures of interest. Third, the period covered is long enough to allow us to track incomes in 
for a number of different cohorts. Finally, since the sample sizes are extremely large, deriving from a 
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sample frame which includes 20 percent of the tax-filing population, and closely representative of 
the total population, we are able to address issues that could not otherwise be considered. 

The starting point for the analysis is an assessment of who has retired. All those who had significant 
employment income in their early 50s are deemed to be candidates, and retirement is judged to have 
occurred when the decline in individual earnings from employment is sufficiently large (at least 90 
percent) and sustained (for at least two years). This assessment is made for every tax filer who 
reached age 50 in 1982, 1987, 1992, and 1997.  

For those who retired we compare income before and after retirement, and calculate various 
measures of income replacement. We find that while incomes drop sharply at the time of retirement, 
the longer term rates of income replacement are relatively stable over the retirement period, on 
average, are somewhat higher for men than for women, and differ little from one cohort to the next. 
Since there is variation across cohorts in income levels and retirement patterns, the relative 
constancy of the income replacement rates may suggest that individuals plan their retirement so as to 
achieve target income replacement ratios, taking into account their own prior savings behaviour and 
the income available from publicly provided income sources, including OAS, C/QPP, and GIS. 

Nine sources of income are analysed before and after retirement, using both descriptive and 
regression-based approaches. Our descriptive analysis shows how incomes in retirement are 
dominated by three specific sources: OAS, C/QPP, and private pensions, with private investments 
running a distant fourth. Other sources, including income from RRSPs, GIS, and other public support 
programs, are of relatively minor importance overall. 

We derive age-income profiles for individuals with representative characteristics that show how 
income from each source varies over the retirement period. That is done for selected ages of 
retirement, for each of four cohorts, and separately for males and females. The profiles would shift 
up or down for individuals whose mid-career income, savings behaviour, location, or language 
differed from the reference case. By way of example, having higher employment income when 50-51 
is positively related to investment and pension income in retirement, negatively to GIS and other 
forms of public support, and not related to OAS, the universal benefit, except for relatively minor 
clawback effects. 

Taken together, this analysis provides a unique view of retirement incomes in Canada over the last 
quarter century.
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Figure 11: Measures of Income Replacement, by Age of Retirement, Selected Cohorts 
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Figure 12: Predicted Post-Retirement Income from Employment,
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Figure 13: Predicted Post-Retirement Canada and Quebec Pension Plan Benefits,
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Figure 14: Predicted Post-Retirement Old Age Security Benefits,
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Figure 15: Predicted Post-Retirement Guaranteed Income Supplement and Spousal Allowance Benefits,
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