
Impacts on 
Economic Security Programs 

of Rapidly Shifting Demographics

Impacts on 
Economic Security Programs 

of Rapidly Shifting Demographics
Robert L. Brown, PhD

FCIA, FSA, ACAS
Robert L. Brown, PhD

FCIA, FSA, ACAS





Life Expectancy 
in Canada
Life Expectancy 
in Canada

13.0
13.5
15.7

13.0
13.5
15.7

13.6
16.1
19.9

13.6
16.1
19.9



Life Expectancy 
in the United States
Life Expectancy 
in the United States

12.712.7
15.815.8
19.019.0
19.219.2

12.212.2
12.912.9
15.115.1
15.715.7

57.657.6
73.273.2
78.878.8
79.479.4

55.655.6
66.866.8
71.871.8
73.473.4

19201920
19601960
19901990
19981998

FemaleFemaleMaleMaleFemaleFemaleMaleMale

At Age 65At Age 65At BirthAt BirthYearYear



Life Expectancy 
in Mexico
Life Expectancy 
in Mexico

14.414.4
16.416.4
17.517.5

13.813.8
15.215.2
16.316.3

59.459.4
69.969.9
73.873.8

56.256.2
64.064.0
68.768.7

19601960
19801980
19901990

FemaleFemaleMaleMaleFemaleFemaleMaleMale
At Age 65At Age 65At BirthAt BirthYearYear



Total Fertility RatesTotal Fertility Rates

1922 to 19881922 to 1988

YearYear



Number of Live BirthsNumber of Live Births

Canada, 1920 to 1994Canada, 1920 to 1994

N
um

be
r o

f B
irt

hs
(T

ho
us

an
ds

)
N

um
be

r o
f B

irt
hs

(T
ho

us
an

ds
)

YearYear



Age Pyramid, 1991Age Pyramid, 1991

Effect of excess 
male mortality
Effect of excess 
male mortality
Decline in births 
during World War I
Decline in births 
during World War I

Upturn in births after WWIIUpturn in births after WWIIBaby boomBaby boomRecent drop in fertilityRecent drop in fertility

Decline in births during 
Depression and disruption of 
immigration until end of WWII

Decline in births during 
Depression and disruption of 
immigration until end of WWII

For a total population of 100,000For a total population of 100,000

Year of birthYear of birth Year of birthYear of birthAgeAge



Age Pyramid, 1996Age Pyramid, 1996

For a total population of 100,000For a total population of 100,000

Year of birthYear of birth AgeAge Year of birthYear of birth

Watered down 
baby boom echo
Watered down 
baby boom echo
Decline of births caused 
by decrease in women of 
childbearing age

Decline of births caused 
by decrease in women of 
childbearing age



Changes in the Canadian
Age Structure
Changes in the Canadian
Age Structure



Changes in the Mexican
Age Structure
Changes in the Mexican
Age Structure



Changes in the Mexican
Age Structure
Changes in the Mexican
Age Structure



Distribution of Canadian 
Population by Age-Group
Distribution of Canadian 
Population by Age-Group
1956 to 20361956 to 2036



Historical and Future 
Median Age
Historical and Future 
Median Age
Canada, 1851 to 2051Canada, 1851 to 2051

History   ProjectionHistory   Projection

YearYear

Ye
ar

s
Ye

ar
s



Growth in the 
Dependency Ratio
Growth in the 
Dependency Ratio
Age 65+/Labour Force  2050/1996Age 65+/Labour Force  2050/1996

CountryCountry Total GrowthTotal Growth

190%

170%

130%

100%

90%

60%

50%

190%

170%

130%

100%

90%

60%

50%



Dependency Ratios 
Relative to the United States
Dependency Ratios 
Relative to the United States
1954=11954=1

YearYear



U.S. Population in 2000U.S. Population in 2000

MillionsMillions



Wave Surfers and
Junior Boomers
Wave Surfers and
Junior Boomers

By age 30, earnedBy age 30, earned

more than their fathersmore than their fathers less than their fathersless than their fathers

By age 30, earnedBy age 30, earned









Public Pension PlansPublic Pension Plans

% of people who are confident they will receive
Old Age Security and CPP/QPP benefits
% of people who are confident they will receive
Old Age Security and CPP/QPP benefits

AgeAge



Falling Pension ReturnsFalling Pension Returns

What each dollar paid into CPP
brings in benefits at age 65
What each dollar paid into CPP
brings in benefits at age 65

Born in
1920
Born in
1920

Born in
1960
Born in
1960

Born in
1980
Born in
1980



Fertility Rates vs. Female 
Labour Force Participation Rates
Fertility Rates vs. Female 
Labour Force Participation Rates
1966 to 19871966 to 1987

To
ta

l F
er

til
ity

 R
at

e
To

ta
l F

er
til

ity
 R

at
e

Fem
ale LabourForce 

Participation R
ate

Fem
ale LabourForce 

Participation R
ate

YearYear



% of Married Mothers 
With Children Under Six 
Working Outside the Home

% of Married Mothers 
With Children Under Six 
Working Outside the Home

YearYear



Sources of 
Retirement Income
Sources of 
Retirement Income

GovernmentGovernment

Private
Pensions
Private

Pensions
Individual
Savings

Individual
Savings

Work EarningsWork Earnings



Income from Government-
Administered Plans, 1993
Income from Government-
Administered Plans, 1993



Private Pension PlansPrivate Pension Plans



Registered Savings PlansRegistered Savings Plans

Contributions tax deductible (limits)
Investment income grows tax free
Benefits fully taxable when taken
“Deferred Wage” philosophy

Contributions tax deductible (limits)
Investment income grows tax free
Benefits fully taxable when taken
“Deferred Wage” philosophy



RRSP DepositsRRSP Deposits
Ac

tu
al

 (B
)

Ac
tu

al
 (B

)

YearYear



Non-Registered Annual 
Savings For 70% Replacement
Non-Registered Annual 
Savings For 70% Replacement



Registered Annual Savings 
For 70% Replacement
Registered Annual Savings 
For 70% Replacement



Problems With 
Fringe Benefits
Problems With 
Fringe Benefits

Overall cost
Size and age of labour force
FAS 106

Overall cost
Size and age of labour force
FAS 106



Average Age of WorkforceAverage Age of Workforce
Ag

e
Ag

e

YearYear



Insurance CostsInsurance Costs
R

el
at

iv
e 

C
os

ts
(a

ge
 3

7=
1)

R
el

at
iv

e 
C

os
ts

(a
ge

 3
7=

1)

AgeAge



Projected Group 
Benefit Costs
Projected Group 
Benefit Costs
No inflation in cost of extended health
care as percentage of payroll
No inflation in cost of extended health
care as percentage of payroll

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

YearYear



Cost of Claims 
Extended Health Care
Cost of Claims 
Extended Health Care

Increase since 
1988

Increase since 
1988

YearYear



Projected Group 
Benefit Costs
Projected Group 
Benefit Costs
5% annual inflation in cost of extended health
care as percentage of payroll
5% annual inflation in cost of extended health
care as percentage of payroll

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

YearYear



Projected Group 
Benefit Costs
Projected Group 
Benefit Costs
10% annual inflation in cost of extended health
care as percentage of payroll
10% annual inflation in cost of extended health
care as percentage of payroll

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

R
el

at
iv

e 
C

os
ts

(1
99

1=
1)

YearYear



Indexes of Social
Security Costs
Indexes of Social
Security Costs
1981=1001981=100

In
de

x
In

de
x

YearYear



Aging Population
It’s Effect On Health Care Costs
Aging Population
It’s Effect On Health Care Costs
Relative per capita costs of health care for
males and females by age
Relative per capita costs of health care for
males and females by age

R
el

at
iv

e 
co

st
 p

er
 c

ap
ita

 
(a

rb
itr

ar
y 

un
its

)
R

el
at

iv
e 

co
st

 p
er

 c
ap

ita
 

(a
rb

itr
ar

y 
un

its
)

Age (years)Age (years)



Government GainGovernment Gain

TimeTime

40 million

30 million

20 million

10 million

(10 million)

(20 million)

(30 million)

40 million

30 million

20 million

10 million

(10 million)

(20 million)

(30 million)

Ta
x 

R
ec

ei
pt

s
Ta

x 
R

ec
ei

pt
s



Net Cost of RPP/RRSPs
and Health Care
Net Cost of RPP/RRSPs
and Health Care
1991 to 2041  ($Billions)1991 to 2041  ($Billions)



Life Expectancy of Men
in the United States
Life Expectancy of Men
in the United States

Ag
e

Ag
e

YearYear



U.S. Male 
Labour Force
U.S. Male 
Labour Force

5-
ye

ar
 C

ha
ng

e,
 W

or
ke

rs
 

22
-5

9 
Yr

s 
ol

d 
m

in
us

 6
0+

 Y
rs

 o
ld

5-
ye

ar
 C

ha
ng

e,
 W

or
ke

rs
 

22
-5

9 
Yr

s 
ol

d 
m

in
us

 6
0+

 Y
rs

 o
ld

YearYear



Getting OlderGetting Older

Population aged 65+ as a percentage 
of population 20-64
Population aged 65+ as a percentage 
of population 20-64

YearYear



Impact of 
Demographic Shifts
Impact of 
Demographic Shifts
1950 to 20251950 to 2025

YearYear



Wealth Transfer IndexWealth Transfer Index

WTI = [(1.866 x Y) + (1 x U) + (4.636 x A)] / LF

Y   =  Youth, 0-19
U   =  those Unemployed
A   =  Aged, 65 and over
LF =  the projected employed Labour Force

WTI = [(1.866 x Y) + (1 x U) + (4.636 x A)] / LF

Y   =  Youth, 0-19
U   =  those Unemployed
A   =  Aged, 65 and over
LF =  the projected employed Labour Force



Wealth Transfer IndexWealth Transfer Index

1976 to 20411976 to 2041
W

TI
W

TI

YearYear



Retirement Age
Actual and Expected
Retirement Age
Actual and Expected
Overlay plots of actual vs predicted average
retirement age for Canada (1976 to 1995)
Overlay plots of actual vs predicted average
retirement age for Canada (1976 to 1995)

Ag
e

Ag
e

YearYear



Retirement Age
Using Six Year Lag
Retirement Age
Using Six Year Lag
Overlay plots of actual vs predicted average
retirement age for Canada (1982 to 1995)
Overlay plots of actual vs predicted average
retirement age for Canada (1982 to 1995)

Ag
e

Ag
e

YearYear



Median Retirement Age 
in Canada
Median Retirement Age 
in Canada
With Productivity Improvements
of 0.0% pa (1996 to 2047)
With Productivity Improvements
of 0.0% pa (1996 to 2047)

Ag
e

Ag
e

YearYear



Equivalent Age at Retirement 
in Canada
Equivalent Age at Retirement 
in Canada



Other CountriesOther Countries

Females from 60-65
Full pension after 40 years (now 37.5)
Males from 61-65, Females from 56-
60

Males from 60-65, Females from 57-
60
All shift from 65-67
Females from 60 65

Females from 60-65
Full pension after 40 years (now 37.5)
Males from 61-65, Females from 56-
60

Males from 60-65, Females from 57-
60
All shift from 65-67
Females from 60-65



Median Retirement Age 
in Canada
Median Retirement Age 
in Canada
With Productivity Improvements
of 0.9% pa (1996 to 2047)
With Productivity Improvements
of 0.9% pa (1996 to 2047)

Ag
e

Ag
e

YearYear



Median Retirement Age 
in Canada
Median Retirement Age 
in Canada
With Productivity Improvements
of 1.5% pa (1996 to 2047)
With Productivity Improvements
of 1.5% pa (1996 to 2047)

Ag
e

Ag
e

YearYear



Median Retirement Age 
in Canada
Median Retirement Age 
in Canada
With Productivity Improvements
of 1.29% pa (1996 to 2047)
With Productivity Improvements
of 1.29% pa (1996 to 2047)

Ag
e

Ag
e

YearYear



Market Response to 
Later Retirement
Market Response to 
Later Retirement



Market Response to 
Later Retirement
Market Response to 
Later Retirement



Baby Boom 
Economic Impact
Baby Boom 
Economic Impact

Improved productivity
Low real interest rates until 2015
Incentives for later retirement
Desire for flexibility with security
Liquidation after 2015

Improved productivity
Low real interest rates until 2015
Incentives for later retirement
Desire for flexibility with security
Liquidation after 2015



When Boomers Cash OutWhen Boomers Cash Out

+$0.5

0.0

-0.5

+$0.5

0.0

-0.5

Trillions
Trillions



When Boomers Cash OutWhen Boomers Cash Out
+$0.5

0.0

-0.5

-1.0

-1.5

-2.0

-2.5

-3.0

-3.5

-4.0

+$0.5

0.0

-0.5

-1.0

-1.5

-2.0

-2.5

-3.0

-3.5

-4.0

Trillions
Trillions



Public Policy AlternativesPublic Policy Alternatives

Fertility
Immigration
Fertility
Immigration



Foreign Born, 1991Foreign Born, 1991



Public Policy AlternativesPublic Policy Alternatives

Fertility
Immigration
Economic growth
Age of entitlement

Fertility
Immigration
Economic growth
Age of entitlement



Innovative ProductsInnovative Products

Living benefits
Registered long-term care
Flexible pensions
Reverse mortgages
Prefer personal control

Living benefits
Registered long-term care
Flexible pensions
Reverse mortgages
Prefer personal control



Silver 
in the 

Senior Market Place

Silver 
in the 

Senior Market Place


	Impacts on Economic Security Programs of Rapidly Shifting Demographics
	Life Expectancy in Canada
	Life Expectancy in the United States
	Life Expectancy in Mexico
	Total Fertility Rates
	Number of Live Births
	Age Pyramid, 1991
	Age Pyramid, 1996
	Changes in the CanadianAge Structure
	Changes in the MexicanAge Structure
	Changes in the MexicanAge Structure
	Distribution of Canadian Population by Age-Group
	Historical and Future Median Age
	Growth in the Dependency Ratio
	Dependency Ratios Relative to the United States
	U.S. Population in 2000
	Wave Surfers andJunior Boomers
	Public Pension Plans
	Falling Pension Returns
	Fertility Rates vs. Female Labour Force Participation Rates
	% of Married Mothers With Children Under Six Working Outside the Home
	Sources of Retirement Income
	Income from Government-Administered Plans, 1993
	Private Pension Plans
	Registered Savings Plans
	RRSP Deposits
	Non-Registered Annual Savings For 70% Replacement
	Registered Annual Savings For 70% Replacement
	Problems With Fringe Benefits
	Average Age of Workforce
	Insurance Costs
	Projected Group Benefit Costs
	Cost of Claims Extended Health Care
	Projected Group Benefit Costs
	Projected Group Benefit Costs
	Indexes of SocialSecurity Costs
	Aging PopulationIt’s Effect On Health Care Costs
	Government Gain
	Net Cost of RPP/RRSPsand Health Care
	Life Expectancy of Menin the United States
	U.S. Male Labour Force
	Getting Older
	Impact of Demographic Shifts
	Wealth Transfer Index
	Wealth Transfer Index
	Retirement AgeActual and Expected
	Retirement AgeUsing Six Year Lag
	Equivalent Age at Retirement in Canada
	Other Countries
	Median Retirement Age in Canada
	Median Retirement Age in Canada
	Median Retirement Age in Canada
	Market Response to Later Retirement
	Market Response to Later Retirement
	Baby Boom Economic Impact
	When Boomers Cash Out
	When Boomers Cash Out
	Public Policy Alternatives
	Foreign Born, 1991
	Public Policy Alternatives
	Innovative Products
	Silver in the Senior Market Place

