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               Introduction 
 Despite an extensive international literature providing 
evidence of the importance of health, public pensions, 
and employer-provided pensions as determinants of 
the retirement decision (including Coile & Gruber, 

 2000 ; Dwyer & Mitchell,  1999 ; Kerkhofs, Lindeboom, & 
Theeuwes,  1999 ; and Gruber & Wise,  2004 ), limited 
evidence has been provided for Canada.  1   In Canada, the 
retirement literature has focused almost exclusively on 
the role played by public pension programs in retirement 
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decisions (e.g., see Baker, Gruber, & Milligan,  2003 ,  2004 ), 
and confl icting evidence exists for the role played by 
health (see Au, Crossley, & Schellhorn,  2005 ; Campolieti, 
 2002 ; Magee,  2002 ).  2   A few Canadian studies (such as 
Pesando & Gunderson,  1988 ,  1991 ; Pescarus & Rivard, 
 2005 ) identify employer-provided pension plan pro-
visions that potentially create incentives for older 
individuals to enter retirement. However, because 
appropriate data is lacking, only limited evidence is 
available to suggest that these incentives have behav-
ioural effects (Pesando, Gunderson, & Shum,  1992 ). 

 This study fi lls existing gaps in this literature by esti-
mating the impact of pension incentives and health on 
the retirement decisions of Canadians. With data from 
the Canadian Survey of Labour and Income Dynamics 
(SLID), I have used an option value framework to con-
struct measures of fi nancial incentives. Further, I have 
exploited the longitudinal aspect of SLID to address a 
variety of endogeneity issues that arise when estimating 
the effects of health status and fi nancial incentives on 
an individual’s decision to enter retirement.   

 Econometric Model and Data 
 The objective of the study was to estimate a simple 
probit model for the decision to enter retirement as it 
relates to individuals’ health, wealth, and the accrual 
of wealth associated with employer-provided pen-
sions. The model is most comparable to those esti-
mated by Coile and Gruber ( 2000 ) and Baker et al. 
( 2003 ). Specifi cally, I wanted to estimate the reduced 
form model 

    β β β β β ε= + + + + +0 1 2 3 4*it it it it it itR H W ACC X  (1)  

 where individual  i  enters retirement at time  t  ( R it    =  1) if 
the latent variable  R it  * > 0, indicating that the expected 
present value of entering retirement (in utility terms) is 
greater than the expected present value of continuing 
to work.  R it    =  0 if the individual continues to work. This 
retirement decision depends on the individual’s health 
status ( H it  ), pension wealth ( W it  ), and the accrual in 
pension wealth ( ACC it  ) that could be achieved if retire-
ment were delayed, as well as other characteristics ( X it  ) 
we might consider important in the retirement decision.   

 Data, Measurement, and Identifi cation 
Issues 
 To estimate the model, I used data from the SLID, a 
longitudinal survey following individuals for six 
years. From each year for the period 1996–2001, I took 
a sample of individuals who spent at least part of that 
year in the labour force, were aged 50 to 68, and fl agged 
as paid workers during the year.  3   I excluded individ-
uals whose labour force status or health information 

 Table 1:        Rate of exit from retirement              

   Retire Within:  1 Year  2 Years  3 Years  4 Years     

 Ages 50–64  0  0.15  0.23  0.26   
 Ages 50–54  0  0.21  0.40  0.45   
 Ages 55–59  0  0.22  0.29  0.31   
 Ages 60–64  0  0.05  0.07  0.09   

         Notes:           An individual enters retirement if they leave the 
labour force and do not participate in it at all the following 
year. Exit then refers to any re-entry to the labour force. This 
sample from the Canadian Survey of Labour and Income 
Dynamics (SLID) represents individuals who entered retirement 
in 1994 and 1997.    

was missing. Further, I needed to observe an individual’s 
labour force status for two consecutive years in order 
to observe their transition into retirement. The panel 
aspect of this survey was heavily relied on to defi ne 
and identify the effects of the key covariates. 

 Limitations of the survey data often guide the defi ni-
tion and measurement of variables. In this study, a 
person is defi ned as entering retirement during the 
observation year if they were in the labour force for at 
least part of the observation year and then not in the 
labour force at all the following year. The resulting 
probabilities of entering retirement at each age exhibit 
the expected spikes at age 55 (when many employer-
provided pension plans allow early retirement), at age 
60 (when individuals are fi rst eligible for some public 
pension benefi ts), and at age 65 (when other public 
pension benefi ts are available and many individuals 
are subject to mandatory retirement). Few individuals 
who retired at the ages indicated in the samples are 
likely to exit retirement. We can see that only 5 per cent 
of individuals aged 60 to 64 exit retirement within two 
years (see  Table 1 ), and 9 per cent exit retirement within 
four years of retirement. The rate of exit is shown to 
be much higher among younger individuals in my 
sample. Among those aged 50 to 54, 45 per cent will 
spend at least some time in the labour force (employed 
or unemployed) in the following four years.  4       

 The measurement of health relies on individuals’ self-
reported health status, categorized as poor, fair, good, 
very good, or excellent, as well as individual reports of 
disability. When estimating the model, I explored a va-
riety of health measures in order to address several 
problems associated with measuring and identifying 
the effects of health on retirement. As a baseline, I 
began by using an indicator for poor health. The fi rst 
identifi cation problem is that measurement error is 
likely when health is self-reported, placing a down-
ward (attenuation) bias on any estimated effect of 
poor health.  5   Measurement error also arises because 
this is not an objective measure of health (see Baker, 
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Stabile, & Deri,  2004 ). I was unable to correct for this 
type of error given the limited health information in 
the SLID. 

 The second identifi cation problem can be referred to 
as justifi cation bias – a situation where people ratio-
nalize their retirement by reporting poor health. 
This can be expected to place an upward bias on the 
estimated effect of poor health. Whether this bias is 
signifi cant is not clear. Au et al. ( 2005 ) presented 
evidence suggesting that self-assessed health measures 
suffer from attenuation bias rather than justifi cation 
bias. Other studies, such as that by Dwyer and 
Mitchell ( 1999 ), found no evidence of justifi cation 
bias. Finally, there exists some evidence that health 
improves after retirement, particularly among blue 
collar workers (Marshall & Clarke,  1998 ), giving rise 
to a third source of bias working in the opposite 
direction. 

 I have tackled these last two endogeneity problems by 
taking advantage of the longitudinal aspect of the 
SLID. A key problem with this health measure is that 
respondents are interviewed in January following the 
survey year about their current (and potentially post-
retirement) health. To address this, I have included 
several specifi cations that rely on past reports of health, 
effectively representing the individual’s health at the 
beginning of the observation year in which the retire-
ment decision was made. 

 Making use of past health reports, however, misses 
events that happen during the year to worsen a per-
son’s health and push them into retirement. With this 
in mind, I also have provided specifi cations in this ar-
ticle that use health measures refl ecting a change in 
health status. I have created a measure refl ecting 
whether a person reports not having a disability at the 
beginning of the year, but reports having a disability 
at the end of the year (new disability) and measures 
for small shocks and large shocks to an individual’s 
health.  6   

 The measurement of the fi nancial incentives variables, 
wealth, and the accrual of wealth associated with pen-
sions, has been done in several steps. I used informa-
tion available in the SLID to obtain estimates of the 
components of the accrual equation 
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 and the wealth equation 
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 where  y  represents non-labour income,  w  represents 
wages,  B(r)  represents pension benefi ts that depend on 
the timing of retirement, and  r *  is the age of retirement 
at which pension wealth is maximized. The wealth 
measure ( W ) represents the expected present discounted 
value of lifetime income if a person retired. The mea-
surement of accrual then represents the amount to be 
gained by delaying retirement to an optimal future 
age. This is similar in spirit to that measured by Stock 
and Wise ( 1990 ) in their option value framework, 
except that I have effectively placed a linear utility 
function over income. Here, I have allowed individ-
uals to live up to age 102 ( T ) and retire up to age 69 ( r ). 
A discount rate of 3 per cent is used ( β�  =  0.97) and the 
survival probabilities (  π  ) have been based on Statistics 
Canada’s sex-specifi c life tables (Statistics Canada, 
 2002 ).  7   

 There are two components to the future pension bene-
fi ts included in  Equations (2)  and  (3) , public pensions 
and employer-provided pensions, neither of which is 
directly observable. For public pensions, I have deter-
mined the initial benefi t an individual would be eli-
gible for from three sources: (a) Canada Pension Plan/
Quebec Pension Plan (CPP/QPP) (an earnings-related 
public pension available to individuals over aged 60), 
(b) Old Age Security (OAS) (a universal transfer pay-
ment available after over aged 65), and (c) Guaranteed 
Income Supplement (GIS) and Spouses Allowance 
(SPA) (income-tested benefi ts generally available after 
age 65) given a specifi c retirement age, observable in-
dividual characteristics and earnings, and the policy 
rules in place in the observation year. For CPP/QPP 
benefi t eligibility, a wage history has been imputed for 
each individual based on sex-specifi c annual wage re-
gression estimates from the Survey of Consumer Fi-
nances and the SLID, with covariates including 
experience, education, province, and marital status. 
The reported years of full-time full-year experience in 
the SLID was used to defi ne the length of the wage 
history.  8   The initial public pension benefi t was then in-
dexed to expected infl ation.  9   

 For employer-provided pensions, I developed an av-
erage potential pension formula to impute the future 
pensions of individuals who reported having access to 
employer-provided pension benefi ts. Here, I estimated 
the pension amount a person would initially receive 
upon retirement based on the individual’s age, job ten-
ure, union status, public- or private-sector status, occu-
pation, wage, and size of employer. The estimates were 
obtained using a standard Heckman selection model, 
accounting for the fact that I could not observe the 
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potential pension amounts for individuals who chose 
not to retire. The selection equation is a retirement 
probit, with explanatory variables including indicators 
for health status, marital status, whether a spouse was 
in the labour force, the number of children in the cen-
sus family, and non-linear functions of tenure and 
wages.  10   As with the public pension amount, the initial 
imputed pension amount was then assumed to in-
crease with expected rates of infl ation.  11   The projections 
of future incomes that I describe here approximate the 
actual distributions of each source of income fairly 
well. 

 The resulting distribution of pension wealth (by age) is 
presented in  Table 2 .  12   In  Table 2 , the estimates 
of wealth based only on the public pension amounts 
are also presented, demonstrating the importance of 
employer-provided pensions. Among the individuals 
with the least pension wealth (at the 10th percentile), 
pension wealth was heavily dominated by public pen-
sions. For the typical individual, represented by the 
median, pension wealth was generally split between 
public pension wealth and employer-provided pen-
sion wealth. As we might expect, those with the high-
est levels of pension wealth (the 90th percentile) 
received much larger employer-provided pensions so 
that employer-provided pensions made up the ma-
jority of their pension wealth.     

 Problems arose in estimating the effects of pension in-
centives on the decision to retire because the variation 

in pensions was partly based on individual variation 
in work histories. The variation we see in work his-
tories may capture individual heterogeneity in prefer-
ences for leisure and work. For example, we would 
expect that individuals with a higher preference for 
work would also have longer and more complete work 
histories, and potentially higher wealth and accrual 
measures. If this heterogeneity were not controlled for, 
the estimated effects of wealth and accruals might be 
biased downward. 

 I took two approaches to controlling for this type of 
heterogeneity. First, I provided specifi cations of the re-
tirement probit that included control variables for life-
time earnings, experience, and current wages, as these 
variables should proxy for the heterogeneity in leisure 
preferences.  13   Second, I used a fi xed-effects probit esti-
mator to deal directly with the individual unobserved 
heterogeneity. The individual-specifi c fi xed-effects 
model presented here allowed each individual in the 
sample to have a different intercept in  Equation (1)  
representing their greater or lesser probability of en-
tering retirement relative to other individuals in the 
sample. This individual-specifi c intercept will capture 
the heterogeneity in leisure preferences as well as het-
erogeneity in any individual characteristics that do not 
change over time. 

 In all the specifi cations presented next, I have included 
a set of indicators for age, province, sex, marital 
status, whether a spouse continued to work or entered 

 Table 2:        Distribution of pension wealth, by age                  

   Age  Public Pensions  Public + Employer Pension   

 10th P.  Median  90th P.  10th P.  Median  90th P.     

 50  82,371  111,740  156,046  98,493  204,245  454,761   
 51  86,911  117,014  164,570  101,374  177,227  409,870   
 52  87,393  121,468  167,590  109,694  268,544  515,133   
 53  96,066  126,097  176,129  112,733  227,631  475,387   
 54  97,958  131,177  181,022  120,479  277,638  527,877   
 55  100,218  137,406  187,842  126,487  348,430  592,154   
 56  103,166  139,838  193,690  127,326  302,482  553,035   
 57  108,853  143,699  200,997  132,454  281,129  535,394   
 58  115,333  149,019  208,164  138,310  277,108  544,984   
 59  122,388  153,372  218,758  144,793  256,831  509,204   
 60  124,353  158,372  222,779  148,778  259,701  498,930   
 61  128,536  165,732  232,022  154,713  251,911  479,846   
 62  131,299  170,524  241,861  156,957  251,858  432,458   
 63  127,563  172,967  238,957  155,643  260,886  471,105   
 64  132,610  177,490  246,758  156,587  246,515  407,699   
 65  140,633  185,533  254,912  165,007  232,792  404,605   
 66  147,062  185,358  245,805  165,215  237,076  416,135   
 67  126,553  184,717  242,631  165,801  272,818  549,415   
 68  151,518  191,418  246,271  165,646  237,615  384,673   

         Notes:           Amounts represent the 10th, 50th, and 90th percentiles of wealth within each one-year age group. See text for a descrip-
tion of the wealth measures and the sample used.    
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retirement, whether a spouse had poor health, and the 
number of children in the census family under the age 
of 18 as a basic set of covariates.  14     

 Discussion of Results 
 The results of the various retirement probits are pre-
sented in  Tables 3  and  4 . In each table, the marginal 
effects of each variable (representing the effect of a 
one-unit increase in that variable on the probability of 
entering retirement) are presented rather than the 
probit coeffi cients.         

 As expected, pension wealth has a positive and sig-
nifi cant effect on an individual’s probability of en-
tering retirement. The results in the fi rst column of 
 Table 3  indicate that a $10,000 increase in pension 
wealth increases the probability of entering retire-
ment by 1.8 percentage points. Given that the sample 
retirement rate is 7 per cent, this implies a substantial 
increase in the retirement rate by 25 per cent. When 
the individual fi xed-effects estimator is used to con-
trol any bias associated with individual preferences 
for leisure, the estimated marginal effect of pension 
wealth is actually the same. Although the marginal 
effect appears much larger, the data restrictions re-
quired here to use the fi xed-effects estimator result in 
a sample retirement rate of 33 per cent so that a 
$10,000 increase in pension wealth implies an in-
crease in the retirement rate of 25 per cent. This would 
suggest that the use of lifetime earnings and experi-
ence measures are adequate to control for this type of 
bias. 

 The accrual of wealth also has a signifi cant and sub-
stantial impact on the probability of retirement, with 
estimates indicating that the retirement rate would de-
crease by 25 per cent if individuals were given an addi-
tional $10,000 to delay retirement for at least one year. 
This estimate is fairly consistent across specifi cations. 
It is interesting to note that the results presented here 

have been largely driven by the variation in employer-
provided pensions rather than public pensions. As pre-
sented in  Table 5 , specifi cations using only public 
pensions in the measures of wealth and accrual result 
in insignifi cant estimates of the effect of wealth while 
the specifi cations using only employer-provided pen-
sions result in estimates similar to those presented in 
 Table 3 .  15       

 The results in  Tables 3  and  4  also consistently demon-
strate that health status has a signifi cant effect on the 
probability of retirement. The effect is substantial, as 
estimates in the fi rst column of  Table 3  imply that 
having poor health raises the probability of entering 
retirement by 24 percentage points relative to an indi-
vidual who is not in poor health. The results presented 
in  Table 4  make use of the various measures of health 
to check the robustness of this result in light of the var-
ious identifi cation issues involved in estimating the 
effect of health.  16   The specifi cation presented in the 
fi rst column makes use of all categories of current 
health. The results suggest that a person with poor 
health will be 27.3 percentage points more likely to en-
ter retirement than a person with excellent health. Not 
surprisingly, having fair (relative to excellent) health 
also has a substantial effect on the probability of retire-
ment, raising the probability by 9.1 percentage points. 
A person in good health is only 2.3 percentage points 
more likely than a person in excellent health to enter 
retirement. 

 The next two columns of  Table 4  address the concern 
that justifi cation bias creates an upward bias in the es-
timated effect of health. The resulting estimated effect 
of health is only slightly smaller when using the indi-
vidual’s report of health at the beginning of the year 
(past health), lending support to the conclusions of Au 
et al. ( 2005 ) that justifi cation bias is fairly small. The 
smaller estimates, however, may refl ect the importance 
of changes in health that may occur throughout the 
year. 

 Table 3:        Retirement probit results I (marginal effects)            

     Probit  Probit  Fixed Effects     

 Poor Health  0.239  ***  (.040)  0.250  ***  (.040)  0.154  *  (.101)   
 Pension Wealth ($10,000 increase)  0.018  ***  (.003)  0.019  ***  (.003)  0.083  ***  (.019)   
 Peak Accrual ($10,000 increase)  –0.015  **  (.007)  –0.018  **  (.008)  –0.096  *  (.056)   
 Lifetime Earnings  Yes  No  No   
 Experience  No  Yes  No   
 Wages  Yes  Yes  No   

         Notes:           ***, **, and * indicate the marginal effects are signifi cantly different from zero at the 1%, 5%, and 10% levels of signifi cance, 
respectively. Sample is described in the text. The retirement probits used 25,810 observations. For the fi xed-effects estimator, only 
3,195 observations (representing 1,131 individuals) are available. See text for defi nitions of variables. Specifi cations include 
the basic set of covariates. Marginal effects were evaluated for a 60-year-old single male in Ontario. Standard errors are in 
parentheses.    
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 The estimates in the remaining columns represent the 
effect of changes in health on the probability of retire-
ment. The onset of a new disability raises the proba-
bility of entering retirement by more than nine 
percentage points. A large health shock has a compa-
rable effect, raising the probability of entering retire-
ment by eight percentage points. A small health shock 
also has a signifi cant effect, raising the probability of 
entering retirement by two percentage points. 

 The models presented here do not enable us to address 
any measurement error in self-assessed health. The re-
sults, however, further support the conclusions of Au 
et al. ( 2005 ) as they suggest that attenuation bias is a 
large problem. As Au et al. pointed out in their work, 
measurement error problems can be exacerbated by al-
lowing for fi xed effects, as I have in  Table 3 . The fi xed-
effects estimate of the effect of poor health is obviously 
much smaller than the probit estimates. The effect re-
mains positive and signifi cant, however, attesting to 
the robustness of this result. 

 The results presented in  Tables 3 ,  4 , and  5  suggest that 
there are not important interactions between health 
and pension incentives that would lead to omitted var-
iables bias. In the fi rst column of  Table 5 , I have pro-
vided estimates of the effect of pension wealth and 
accrual resulting from a retirement probit specifi cation 
with only these two variables as covariates. Adding 
the poor-health variable, as in the second column of 
 Table 5 , does not change the estimated effect of pen-
sion wealth or accrual. Also, the estimated effects of 
pension wealth and accrual are not particularly sensi-
tive to the choice of health measure used, as in  Table 4 . 
Furthermore, several specifi cations of the retirement 
probit that included interaction terms for poor health 
and pension wealth were estimated, and these coeffi -
cients were not at all signifi cant. 

 The effects of other variables on the retirement decision 
(presented in  Table 5 ) are worth noting. As expected, 
there is a clear increase in the probability of entering 
retirement as individuals age. At age 55, individuals 
are nearly fi ve percentage points less likely to enter re-
tirement than they are at age 60. At age 65, the average 
individual is 20 percentage points more likely than 
they are at age 60 to enter retirement. As expected, 
having a spouse that is employed will reduce the prob-
ability of entering retirement, although being married 
will itself increase the probability of entering retire-
ment. Interestingly, being male, having more children 
under the age of 18, and having a spouse with poor 
health do not appear to be important components of 
the retirement decision. 

 Although not presented here, it is interesting to note 
that specifi cations of the probit model that included in-
dicators for access to health, life, and disability insurance  Ta

bl
e 

4:
        R

et
ire

m
en

t p
ro

bi
t r

es
ul

ts
 II

 (m
ar

gi
na

l e
ffe

ct
s)

                  

   
 

 1 
 2 

 3 
 4 

 5 
 6 

   
 

 Pa
st 

H
ea

lth
 S

ta
tu

s 
 no

 
 ye

s 
 ye

s 
 – 

 – 
 – 

  
 H

ea
lth

 S
ta

tu
s 

(E
xc

el
le

nt
 o

m
itt

ed
)   

 Po
or

 
 0.

27
3 *

**
  (.

04
1)

 
 0.

24
5 *

**
  (.

05
6)

 
 0.

26
6 *

**
  (.

05
7)

 
 – 

 – 
 – 

  
 Fa

ir 
 0.

09
1 *

**
  (.

01
8)

 
 – 

 0.
05

7 *
**

  (.
01

9)
 

 – 
 – 

 – 
  

 G
oo

d 
 0.

02
3 *

**
  (.

00
9)

 
 – 

 0.
04

5 *
**

  (.
01

3)
 

 – 
 – 

 – 
  

 Ve
ry

 G
oo

d 
 0.

01
1 

(.0
08

) 
 – 

 0.
00

8 
(.0

10
) 

 – 
 – 

 – 
  

 C
ha

ng
e 

in
 H

ea
lth

   
 N

ew
 D

is
ab

ili
ty

 
 – 

 – 
 – 

 0.
09

4 *
**

  (.
01

6)
 

 – 
 – 

  
 Sm

al
l S

ho
ck

 
 – 

 – 
 – 

 – 
 0.

02
1 *

*  
(.0

10
) 

 – 
  

 La
rg

e 
Sh

oc
k 

 – 
 – 

 – 
 – 

 – 
 0.

08
2 *

**
  (.

02
3)

   
 Pe

ns
io

n 
W

ea
lth

 
 0.

01
7 *

**
  (.

00
3)

 
 0.

02
2 *

**
  (.

00
4)

 
 0.

02
0 *

**
  (.

00
4)

 
 0.

01
8 *

**
  (.

00
3)

 
 0.

02
2 *

**
  (.

00
4)

 
 0.

02
2 *

**
  (.

00
4)

   
 Pe

ak
 A

cc
ru

al
 

 –0
.0

15
 **

  (.
00

7)
 

 –0
.0

18
 *  

(.0
11

) 
 –0

.0
16

 (.
01

0)
 

 –0
.0

20
 **

*  
(.0

08
) 

 –0
.0

19
 *  

(.0
11

) 
 –0

.0
19

 *  
(.0

11
)   

   
   

   N
ot

es
:         

  **
*,

 *
*,

 a
nd

 *
 in

di
ca

te
 th

e 
m

ar
gi

na
l e

ffe
ct

s 
ar

e 
si

gn
ifi 

ca
nt

ly
 d

iff
er

en
t f

ro
m

 z
er

o 
at

 th
e 

1%
, 5

%
, a

nd
 1

0%
 le

ve
ls

 o
f s

ig
ni

fi c
an

ce
, r

es
pe

ct
iv

el
y.

 S
am

pl
e 

is
 d

es
cr

ib
ed

 in
 

th
e 

te
xt

. T
he

 p
ro

bi
t i

n 
co

lu
m

n 
1 

us
es

 2
5,

81
0 

ob
se

rv
at

io
ns

, a
nd

 th
e 

re
tir

em
en

t p
ro

bi
ts

 in
 c

ol
um

ns
 2

–6
 u

se
 1

7,
61

8 
ob

se
rv

at
io

ns
. S

ee
 te

xt
 fo

r 
de

fi n
iti

on
s 

of
 v

ar
ia

bl
es

. S
pe

ci
-

fi c
at

io
ns

 in
cl

ud
e 

th
e 

ba
si

c 
se

t o
f c

ov
ar

ia
te

s 
an

d 
co

nt
ro

ls
 fo

r 
ex

pe
rie

nc
e 

an
d 

w
ag

es
. M

ar
gi

na
l e

ffe
ct

s 
w

er
e 

ev
al

ua
te

d 
fo

r 
a 

60
-y

ea
r-

ol
d 

si
ng

le
 m

al
e 

in
 O

nt
ar

io
. S

ta
nd

ar
d 

er
ro

rs
 a

re
 in

 p
ar

en
th

es
es

.    

https://doi.org/10.1017/S0714980810000541 Published online by Cambridge University Press

https://doi.org/10.1017/S0714980810000541


Health, Pensions, and the Retirement Decision La Revue canadienne du vieillissement 29 (4)  525

through an employer, as well as interaction terms for 
poor health and access to insurance were also estimated 
to check whether these factors might act as a constraint 
on retirement as they appear to in the United States. 
Not surprisingly, the effects of insurance on the proba-
bility of retirement were insignifi cant in the Canadian 
context. Furthermore, the effects of poor health did not 
differ between individuals with and without health or 
disability insurance.   

 Conclusions 
 This study fi lls an existing gap in the Canadian literature 
by estimating the role played by health and employer-
provided pensions in the retirement decision. The results 
demonstrate that health and the fi nancial incentives 
built into most employer-provided pension plans play 
an important role in the timing of retirement. 

 The analysis makes a more general contribution to the 
international retirement literature by adding to the 

evidence – provided in work by, for example, Au et al. 
( 2005 ), Dwyer and Mitchell ( 1999 ), and Coile and 
Gruber ( 2000 ) – that the identifi cation of health effects 
in retirement models can be problematic. Second, 
the analysis supports the results of several U.S. and 
European studies such as Kerkhofs et al. ( 1999 ) that 
demonstrate the importance of health and pensions in 
retirement decisions.     

 Notes 
     1     The Canadian and international evidence was reviewed 

in Milligan and Schirle ( 2006 ).  
     2     To note, although the evidence from U.S. studies may be in-

formative for Canadians, several U.S. studies have also 
found that the availability of health insurance in retirement 
can act as an important constraint for the retirement decision. 
See, for example, Gruber and Madrian ( 1995 ) and Blau and 
Gilleskie ( 2001 ,  2003 ). Given Canada’s universal health care 
system, these estimates may not represent the retirement 
response of Canadians to changes in health status.  

 Table 5:        Additional retirement probit results (marginal effects)                

     (1)  (2)  (3)  (4)  (5)     

 Poor Health  –  0.195  ***   0.239  ***   0.242  ***   0.247  ***    
 Pension Wealth ($10,000 increase)  0.008  ***   0.008  ***   0.018  ***   0.017  ***   0.024   
 Peak Accrual ($10,000 increase)  –0.031  ***   –0.029  ***   –0.015  **   –0.014  *   –0.015  **    
 Spouse – employed  –  –  –0.047  ***   –0.048  ***   –0.050  ***    
 Spouse – poor health  –  –  –0.014  –0.015  –0.019   
 Number of children under 18  –  –  –0.012  –0.013  *   –0.014*   
 Married  –  –  0.053  ***   0.054  ***   0.048  ***    
 Male  –  –  –0.001  –0.007  0.002   
 Age (60 omitted)             
 50  –  –  –0.064  ***   –0.070  ***   –0.078  ***    
 51  –  –  –0.069  ***   –0.074  ***   –0.087  ***    
 52  –  –  –0.067  ***   –0.071  ***   –0.077  ***    
 53  –  –  –0.055  ***   –0.060  ***   –0.071  ***    
 54  –  –  –0.063  ***   –0.067  ***   –0.074  ***    
 55  –  –  –0.048  ***   –0.051  ***   –0.042  ***    
 56  –  –  –0.051  ***   –0.055  ***   –0.052  ***    
 57  –  –  –0.044  ***   –0.047  ***   –0.047  ***    
 58  –  –  –0.029  **   –0.031  **   –0.026*   
 59  –  –  –0.027  **   –0.029  **   –0.030  **    
 61  –  –  –0.010  –0.010  –0.015   
 62  –  –  0.008  0.009  –0.003   
 63  –  –  0.034  0.038  *   0.032   
 64  –  –  0.044  **   0.047  **   0.027   
 65  –  –  0.204  ***   0.211  ***   0.175  ***    
 66  –  –  0.202  ***   0.208  ***   0.167  ***    
 67  –  –  0.011  0.017  0.031   
 68  –  –  0.112  0.120  ***   0.105  ***    
 Pension Sources Included  Public + Private  Public + Private  Public + Private  Private Only  Public Only   
 Province Dummies  No  No  Yes  Yes  Yes   
 Lifetime Earnings  No  No  Yes  Yes  Yes   
 Wages  No  No  Yes  Yes  Yes   

         Notes:           ***, **, and * indicate the marginal effects are signifi cantly different from zero at the 1%, 5%, and 10% levels of signifi -
cance, respectively. Marginal effects were evaluated for a 60-year-old single male in Ontario. The results in column (3) represent 
the full specifi cation of the results presented in column (1) of  Table 3 .    
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     3     The results were robust to full exclusion of all self-
employed individuals.  

     4     For a recent discussion of how to defi ne the concept of 
retirement, see Bowlby ( 2007 ). The defi nition of retire-
ment used here is fairly robust. For example, I have also 
tried using an absence of earned income to defi ne retire-
ment and the results did not change substantially.  

     5     The downward bias associated with measurement error 
in the explanatory variables is commonly known as atten-
uation bias. It can be shown that the estimated OLS effect 
will be biased toward zero as a result of the presence of 
classical errors in variables (see, for example, Wooldridge, 
 2002 , p. 75). In this case, although the measurement error 
may be uncorrelated with true (unobserved) health, the 
measurement error (by construction) was correlated with 
the observed measure of health, leading to a bias in OLS 
estimates. This should be considered separately from the 
measurement error due to systematic reporting errors.  

     6     A small shock measures any worsening of reported health 
status and large shock measures a worsening of health 
from excellent, very good, or good to fair or poor.  

     7     Increasing the discount rate will reduce the level of wealth 
and the age at which wealth reaches its maximum. 
Changing the discount rate, however, will not qualita-
tively affect the estimated effect of wealth and accrual on 
the retirement decision as this will not affect the variation 
in wealth and accrual across individuals. A discount rate 
of 3 per cent appears common in the literature, refl ecting 
an average real rate of interest.  

     8     An example program for constructing public pension 
wealth is available from the author upon request. Income 
testing for GIS and SPA amounts accounted for invest-
ment income, which was imputed by matching individ-
uals in my sample to individuals in the Census fi les and 
assigning investment income as the cell-specifi c expected 
median investment income, ( Prob ( I c   > 0) * ( Median|I c   > 
0)). Cells were based on labour force status, region, age 
group, marital status, sex, and occupation.  

     9     I used the expected infl ation rates used in the CPP/QPP 
Actuarial Reports.  

     10     It might be argued that a spouse’s labour force status and 
the number of children are inadequate exclusion restric-
tions, given that lifetime choices for labour supply and 
family formation are made simultaneously and thus will 
also affect pension benefi ts later in life. In light of these 
arguments, non-linearities in tenure and wages were add-
ed as exclusion restrictions, though not ideal as an identi-
fi cation strategy. It is important to state clearly that we 
were not attempting to defi ne a causal relationship 
between these variables; rather, the goal was to form rea-
sonable predicted values of pension benefi ts.  

     11     This is a simplifying assumption. Based on estimates 
from Statistics Canada ( 2004 ), in 2001, 52 per cent of pub-
lic-sector pension plans (covering 79 %  of public-sector 
pension plan members) included provisions for automatic 
adjustment, while 32 per cent of private-sector plans (cov-
ering 17 %  of private-sector plan members) included pro-
visions for automatic adjustment. Of those plans with 
automatic adjustment mechanisms, 24 per cent of public-
sector and 26 per cent of private-sector plans were fully 
indexed to increases in the CPI. The vast majority with 

automatic adjustment were partially indexed to increases 
in the CPI.  

     12     The complete distributions of resulting incomes, wealth, 
and peak accrual measures are available from the author 
upon request.  

     13     Baker et al. ( 2003 ) used similar earnings controls to ad-
dress this identifi cation problem. Estimates of lifetime 
earnings were based on the same information used in in-
dividuals’ work histories constructed for CPP/QPP esti-
mates. Experience was measured as the number of years 
of full-time full-year experience, reported in the SLID. A 
cubic in lifetime earnings and wages and a cubic in 
spouse’s earnings and wages were used.  

     14     Obviously, time-invariant covariates were dropped from 
the individual fi xed-effects specifi cations.  

     15     Note there were only minor changes to public pensions 
over the period studied here, resulting in limited exoge-
nous variation in this variable. Also, including an indica-
tor variable for access to an employer-provided pension 
as a covariate did not change the results. Furthermore, in-
cluding other forms of income such as projected invest-
ment or wage income and tax payable did not substantially 
change the results.  

     16     The results in this table are most comparable to those in 
the second column of  Table 3 .    
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