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Chapter 1

Introduction

.. the doplotion of the tust fundy is nol Inhwsrantly vory lmporant. rowavur, tho
doplotion of the tiust lunds is ovklonce thal social socurily is now more
oxpansivo relalive (0 our oconomic resourcas than was proviously thought, and
this peint J$ of substanlial impotlanca.

Rudolph G. Ponnor

Canada is experiencing a significant ageing of her population and this trend is
expected to increase the hurden of social security programmes. Between the vears 2016
and 2036', population ageing may have the most adverse impacts on old age
dependency ratios.? Also, among the western industrialized countries, Canada currently
has one of the youngest populations, as measured by the number of people aged 65 and

over to those aged between 20 and 64.

However, by the year 2030, Canada will have one of the oldest populations. This
demographic development implies that Canada will have fewer young people to provide
economic security for an ever increasing number of old people. The ageing of the
Canadian population represents a serious threat to the stability of her social security

system.

A common measure of the possible ageing of the society is related to fertility

rates.® Figure 1.1 shows the pattern that this variable has experienced from 1921 to

1
Muiphy, Brian B.. and Michaol C. Wollson (1931)
2
1atio of populalion in age group 0 - 19 and 65+, lo population in age group 20 - 64. {ibid)

3 .
total furtibly 1ate: average numbar of childean thiat would ba born if wotnen weru 1o pass through all child.baating yoars conforming to the age-
spocific ity (atos of a given yoar [Canada, 1991-A).
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1986. However, contrary to public concerns, ageing is not the most important factor in
determining the future public-sector cost and revenues, it is rather the design and

management of those programmes that represent the greatest area of uncertainty.*

Fertility rates
Canada, 1921-1586

40,

rate

1.5} - : ;
970 1940 1560 1900
1930 1950 1970 1990
yoar

Flgure 1.7 Total tuniility rate: averaga numbar of childran that would ba biorn il women were 1o pass thiaugh all child-hoanng yoars
conforming 1o the age-specific lortility rates ol a givan yaar.

Some programs’ expenditures are affected by population ageing whereas others,
such as health care, depend more on organization and management effectiveness. The
management of unit costs is as critical as ageing in considering the public sector burden
of social programs. Undoubtedly, population ageing will affect public expenditure and its

allocation, and raises the question if the economy can bear the costs.

4 Murphy {loc. cit.)
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The social security system is financed on a pay-as-you-go
basis {where] active workers and their employers pay taxes to
finance the benefits of [...] retired and disabled workers and
their dependents and survivors. The idea is not to build up a
large reserve from which benefits will be paid, but rather to
accurnulate sufficient funds to provide a buffer against brief,

unanticipated economic fluctuations.

A common, underlying concern of most published analyses on the social security
system's benefit schemes is the question, or perhaps the anxiety, that the future will
represent a serious problem to its structure or, at least, to the fairness or opportunity of
the benefits provided. This concern has been focused in two main aspects: (3) the
suitability of the funding method of the system, i.e., adopting a different method of
financing rather than the current pay-as-you-go, and (z) population ageing and its related

phenomena, such as dependency ratios, fertility rates and other of similar nature.

This has _led to a "funding debate" and its never ending controversy, which
demonstrates that the issue of financing the programs and the appropriate funding
method required are not settled yet. This debate has been focused in to the pay-as-you-
go (PAYGO) funding method and its consequences to the plan, the economy and the
society as a whole. The different viewpoints are summarized in the following table.® For

simplicity of presentation, they have been divided according to their economic, social

5
Alicia Munnell in Ross, Myren H. (1985}

6
Adapled lrom Deaton, Richard L. {1989}
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policy and actuarial-financial nature.

Table 1.1 Funding Debate

In lavour of PAYGO
Economic

+1f socioty wishes lo increase saving, considarations of social equity
suggest thal the basis for delorring consumption should be more
soloctive and progressive than would be appropriate lel ponsion
financing. This would depend on the progressivity of the contriludion
strucluro.

« Rastraining consumption af a time when domand is weak may
result in diminishing investmant and economic growth during a
pariod whan there Is already capacity undor wlilization.

« A large fund may pose investmenl problems and may result in a
cancentration of financial power under governmen conlrol that might
syueeze oul privato invastmenl.

Social policy

« A national relirgment incoma pragramme should be considered a
iranster batween generations, ralhar than a savings plan.

« Inlatganerational equily cannot be establishod simply by lunding
ponsion plans, bul must be placed within tha 1otal logacy passing
frin ona genaralion fo anather.

« A tund or reserves are not nocessaty bacauso government exists
in perpotuity and has infinite resourcos based on iis faxing powaor.

Actuarial / Financial
» Ahhough kuge funds may be accumulatod through pansion

anangainents, saving on such scale ond In such a form may be
inappropriale.

Against PAYGO
Economic

+ The fund halps fo ensuta Ihat no docline in the rale of saving par
wotker, and honce in tho accumulation of capitil stock por worker,
occurs bacause of ponsion promises.

+ Furwing provides a source of capilal acctmulition which coukl b
used 1o linance industrial rovilalization and an industrial steategry.

Social palicy

« Funding enswes (hat the pansion ‘conlract” bolwoon the
conliibutor and o governmont of tha day is honourad. Thorp i no
guatanten that Tulure governmonts will honotr ponsion promises
made by provious governmonts unless paid lot.,

« Funding promotes Intergeneralional oquily Inasmueh ag oach
goneration is requited to forgoe consumption oguivitlent to the
estimated valuo of the ponuiong it has promisod iisull. A suparite
furd exisis to pay bonelits, 6o Mal luluto guntidions will ol ho
tequired lo moot any part of the cost of paying pansions lo vailier
gonaralions.

« PAYGO funding, of a low dograe of partial tunding, oncouragos
demands for increased benolits since it undervaluos the tiue cost of
ponsion benelils so they are porceivod as *lino goods®,

« An invostmonl Jund undor public conlro!l could soive s a
countuivailing force 1o private inslitutional invoslors,

Actuarial / Financiat

+ Funding foads to relativoly stablo contribulions since  oach
genoralion *pays s own way'. PAYGO ratos, which vary wlith
changas in the proportion of clderly, are likely 10 bo unlair helwooen
gencralions.

+ Funding would aliminale the togressivity associntod wilh currant
contribution rates under which high-income earnars rucakve a litgor
woalth transfer from (he nexl gonoration of workars than do low-
income eatnors.

It is known that some degree of funding is required to strengthen the system,

relieving it from possible undesirable crises. This is suggested since

despite traditional welfare state adherence to pay-as-you-go

financing [...] it is now increasingly recognized that pension

promises "cannot absolutely bind successor governments"[...]
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thus, a degree of funding may be required to protect state

pension entitlement in the future.’

As of today, the CPP is administered by considering the creation of a reserve that
should be sufficient, at any year, to pay the equivalent of two years of benefits. This goal
is expressed as the ratio of the Account (reserve) to expenditures. The rationale behind
this approach is that

if normal actuarial funding were to apply to the CPP, it is
feared that the colossal investment funds that are generated
would lead either to unwarranted government projects or to
indirect government control c:ver the private sector through the
investment of social insurance funds.® [Moreover] the
application of the principles of actuarial funding is [...] usually

considered inappropriate in the field of social insurance.’

At the same time, demographic trends point to the need for attention in other
facets of society. Shifts in gender and ethnicity in the workforce, as well as demographics
of migration, call for analysis. Finally, the challenge comes not only from the domestic
front but also from the rest of the world. According to United Nations estimations',

nearly 95% of the world’s population growth will be in developing countries, a fact that

7 Jaalon {loc. cit}
8

Canada (1991-E}
9

ibd

10
Belous, Richard (1991)
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may strain the immigration to Canada from other countries, and consequenily, may pose

an additional pressure on her social security system.

[Since the] political economy of pensions [...] represents the

conjuncture, or intersection, between old age as a personal

experience and the pension system as part of the broader

socio-economic structure'’,
an analyst who wishes to explore the subject of social security programs must keep in
mind the whole system and the numerous variables that affect its development, ie.,
demographic, economic and political considerations should be integrated in a conceptual

framework to place the system in the proper context.

As a general objective, this thesis atterﬁpts to determine how demographic
developments influence the Canadian social security system not only through the
evolution of the size and age structure of the Canadian population, but also through the
possible economic consequences of a decreasing and ageing population, namely
declining real economic growth rates. it also considers the effects of the current

immigration policy when analyzing the future stability of the system.

As a particular objective, the thesis determines a measure that will help to decide
if the current funding method of the Canada Pension Plan (CPP) is adequate or not. The
appropriateness of such a measure should be expressed in terms not on the amount of

the fund, nor in terms of other alternative funding methods, but as a relationship between

n ,
Jealon (loc. cil.)
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the country's output and the burden that the benefits of that program represents to the
society. This is important since the CPP is a major part of the Income Security System,
which is one of the two main components of the whole Social Security System. For the

purpose of this text, the CPP includes the Quebec Pension Plan (QPP), since we are

analyzing the whole country.

The thesis adopts a systems approach for the analysis of the social security

scheme, since

modern systems analysis is an attempt to recognize the high
degree of complexity in socio cultural systems f[and] it
represents a new method of analyzing the behaviour of these

systems capable of replacing traditional causal analysis."

As a conceptual framework, we will use the so-called Social Accounting or Social
Demographics'®®, as a means of coordination of information on human stocks and flows.
This framework, used by Richard Stone, is of great impoitance because

with the progress of economic and social modelling a need
has grown for a coherent framework within which
demographic, educational, manpower and other data relating

to human stocks and flows can be coordinated and

2 Snith, lan G. (1979)

13 , . " \ . .
The tern social accounting was intreducad into economics by J.R. Hicks in 1942. It means “the accounling of lhe wholo community o hation,
just as private accounling Is the accounting of tho individual firm™ [Sohn, I1a {1986)]

7
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analyzed.™

Among the goals of demographic accounting is to bring together a knowledge of
the operating characteristics of the system and the set of aims that the system is
expected to serve, Consequently, the models must consider those characteristics, the

intrinsic constraints and set an objective function.

Thus, the future behaviour of the sub-system can be assessed more precisely and
some answers to the public concerns can be presented. It is obvious that the whole
system is too complex to be analyzed by a partial model, but further developments on
other sub-systems can be done, and in this way the whole picture can be delineated, In
this research we have attempted to focus on one element of the whole system, but it is
obvious that much has to be done. However, we feel confident that this part of the system

is significant enough to let the reader feel the nature of the problem.

The thesis will follow a sequential process in developing the topic. The second
chapter will situate the reader in the historical context of the social security systems in the
world. It also describes the Canadiai social security system and its structure, providing
an overview of this system. The third chapter analyzes the whole system in terms of the
adopted analytical framework. The systems approach is applied in order to define the
main elements, their linkages and their respective level of complexity involved. The use
of demographic accounting as our analytical framework helps to expose the numerical

relations among the various variables in the mode!, their influence on the system, and

4
! Riciard Stona in Sohn, ra {1988)
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provides a means for presenting both the structure of the system and the results, ina

clear, easy to understand manner.

The fourth chapter describes the models that have been developed. The main
assumptions and variables of the models and the key relationships among the distinct
factors will be discussed. The models provide a structure for the connection of all the
variables invoived, as well as for presenting the results in a clear manner. The fifth
chapter shows the results derived from the application of the models. Finally, the sixth
chapter will delineate the main conclusions reached through the models' results and their

analysis, as well as a sensitivity simulation and possible alternative uses for our model.

The final objective of the thesis is to contribute to the well being of Canadians,
contributors or recipients, and to the soundness- of their social welfare system. Envied
throughout the world, this outstanding system must face its problems, actual and
expected, with the confidence that they can be solved through analytical tools and

societal efforts.



Chapter 2

The Canadian Social Security System

Tho Groatl Deprassion surigusly unduimined [Iho] confidonce in tho historic
tiadition of sof roliance and in the viluo of individual thiilt as a moeans af
providing for income in old age.

Alicia Munnall

2.1 Historical background.

In agricultural societies the population lived in relatively small units where social
ties were strong. Village communities implied security for their members since social
relations could remain unchanged for long periods. Thus, generations kept working on the
same lands and families were interacting with each other at the same place year after

year.

Under those circumstances, transfer payments to persons in need, mainly elders,
formed a quite informal insurance within the group. If a group or extended family can be
considered such an insurance against old age or other contingencies, the manner this
system functions might be regarded as a pay-as-you-go (PAYGO) system. The PAYGO
quid pro guo is that in succeeding generations the young support the old and are
s.pported in turn themselves when old. Thus, intergenerational transfers to the old

became the principle of social security systems.

The industrial revolution, that began in England, changed the living conditions for

most people, due to technical innovations in production methods and the new demand

10
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for industrial workers. The resulting decline of agricultural activities gave rise to a shift in

housing and working conditions of the population.

The new living conditions meant that large numbers of industrial workers in cities
began behaving as anonymous individuals connected only to their immediate families.
Individual mobility rose substantially because of occupation changes that were caused by
rapidly changing industrial markets and production processes, as well as to the fact that
workers no longer interacted with the rest of the former groups. The mutual help which

was common in agricultural societies ceased to exist.

The industrial revolution left workers unprotected against dangers of life, and the
need for a new protection system arose. At the beginning of this epoch, charity, provided
mainly by the church, tried to offer the required assistance but it was not until the last part
of the nineteenth century that governmental institutions began to grant some sort of
assistance. Two factors delayed government assistance, First, the old age problem was
not quantitatively important due to low life expectancy; and secondly, the predominant
political liberal ideology at the time contended that social assistance should only be given

under strict conditions. This was particularly clear in Germany and the United Kingdom.'

Among the main factors for the appearance of publiic assistance schemes, we may
mention that the first labour unions, born in Europe around the 1860s, suggested the
quantitative importance of the new social class and their awareness of pofitical influence.

Besides,

1
Vaibon, Huno (1988)

11
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social insurance programs were a means to increase labour
productivity by providing greater security of income to

workers.?

There is no single_expianatory variable that induced the introduction of social
welfare programs. However, among the more commonly accepted theories we might
advance the proposition that governments were forced by voters to establish some
scheme to solve these new social problems, although democracy is not a necessary

condition for this kind of programs to arise.

In one sense, then, the income security programs developed
by the modern state can be seen essentially as a response {0

the social problems of industrial society.’

2.2 A brief history of the social welfare system in Canada.

Retirement benefit programs are by no means recent
phenomena in the area of employer-employee relations in
Canada [...] as far back as the late seventeenth century the
Hudson's Bay Company had a policy of rewarding employees

of long and faithful service with retirement gratuities. In

2 ibid
3 . .
Banling, Keith G. (1987)

12
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addition, in the early nineteenth century, another type of
retirement arrangement became evident in Canada with the

appearance of military pension benefit programs.”

The emergence of the Canadian welfare system was insinuated by the
establishment of the (ndian Act in 1876, which
authorized the Governor in Council to direct moneys arising
from the sale of Indian lands [..] and how payments or

assistance to Indians [should] be made.®

From that beginning Canada's social security system has evolved, during the last
one hundred years, with the objective of sharing the cost or redirecting the resources of
society to the greatest possible number of individuals. As Deaton (1989) remarks,

{USA, Britain and Canada] share a similar, though by no
means identical, social security history which has developed
from a common social and intellectual history and philosophy
of social welfare. [The] introduction of a state pension system
in Canada drew much "inspiration" from the United Kingdom
where the non-contributory, means-tested old age pension
was first introduced in 1908. Canada followed suit with its

means-tested old age pension in 1927.

3
Etwetitls, A Chatles {1967)

5
Canala (na)

13
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Although some authors have asserted that Canada’s social security system is not
well structured® or that the benefits are not adequate to help the elders in their moment
of need’, through the years the Canadian social security system has been modified,
amended and improved with the general objective of helping its members to cope with
the inevitable burdens arising from life's contingencies. Some programs have a broader
scope of application than others, but most try, despite their problems, to satisfy the needs

of their beneficiaries.

Under the Canadian Constitution, responsibility for social security is shared by the
federal and provincial governments, regarding planning, administration, delivery and
financing. Consequently, in the course of the last hundred years, several regulations have
been created or amended, to fulfil the requirements or needs of the popuiation. The
system has evolved gradually in response to a variety of social, economic and political
factors. In the early decades of this century, a complex structure began to be developed
that consists of universal and income-tested benefits, earnings-related social insurance
plans, means-tested social assistance programs and a wide array of health and social

services.

2.3 Structure of the system.

The Canadian social security system can be arranged in two main divisions: the

6
Brown, Joan C. (1975)

7
Fintayson, Ann (1988}
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programs that provide financial support to the beneficiary (Income Security System) and
those that provide in-kind assistance (Services Security System). This partition is
somewhat arbitrary, since some programs can be classified as both financial and in-kind,
e.g., the Canada Assistance Plan or the Provincial Workers' Compensation Programs.
However, for the purpose of this thesis, this adopted classification complies with the

objectives of the models that will be described in the following chapters.

231 The income security system. It includes various programs designed to
provide financial benefits to Canadians. As a definition we may say that
an income security program is any federal, provincial or
municipal program having as its main objective the provision

of direct financial benefits to individuals or families.®

This division includes several programs, which are listed below?:

(A) Senior citizen's financial benefits
Old Age Security {OAS)
Guaranteed Income Supplement (GIS)
Spouse's Allowance (SPA)
(B) Children's Financial Benefits
Family Aliowances (FA)

Child Tax Credit (CTC)

8
Canada (1991-C)

? ihed
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(C) Social Assistance
Canada Assistance Plan (CAP)
(D) Taxation Assistance
Basic Personal Credit
Age Cradit
Married / Equivalent to Married Credit
Dependent Child Credit
Credit for Infirm Dependants (over age 18)
Disability Credit
Pension Credit
Refundable Sales Tax Credit
Goods and Services Tax Credit
Child Care Expense Deducti'on
(E) Pension Plans
Canada Pension Plan (CPP) and Quebec Pension Plan (QPF)
(F) Unemployment
Unemployment Insurance (Ul)
(G) War Veteran's Financial Benefits
Veterans' and Civilians' Disability Pensions

War Veterans' and Civilian War Allowances

These programs have federal coverage, but each province or territory may exercise
its constitutional prerogative to establish similar programs as long as they set up a

comparable program of their own. Therefore, in provinces there may exist programs

16
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equivalent to those mentioned above, but they must possess similar characteristics and

aims as the federal programs. For a detailed description of the main programs, see

Appendix A.

232 The services security system. The common feature of these programs is
that they provide assistance to persons in need, regardiess of the requirements of the
Income Security System programs, namely the ability to pay. Among these we may

mention the following:

(A) Health Insurance (Hi)

(B) Federal Employment Programs (FEP)

(C) Alcohol and Drug Treatment and Rehabilitation Program (ADRP)
(D) Vocational Rehabilitation of Disabled Persons Program (VRDF)

(E) Canada Assistance Program (CAP)

In a similar manner to the previous division, these programs have federal
coverage and again the provinces may exercise their prerogative to organize comparable

programs, For a description of these programs, see Appendix A.

2.4 Overview of the system.

Canada's social security system programs are designed to respond to the
socioeconomic needs of Canadians, and due to their nature they are influenced by the

changing demographic, economic, fiscal, legal and jurisdictional environment. All of them

17
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have undergone changes from the date of their inception to respond to the changing

conditions.

Historically, the social security system has been shaped by three main goals™

that can be summarized as follows:

(1) to guarantee a basic income, (2) to assure fair
opportunities to get health and social services, and (3) to
avoid serious disorders in the living standard of people due to

contingent events.

Despite their objectives, however, some of these programs do not always provide
the expected services and benefits efficiently. We may visualize the impact of each main
program in the life of the elderly, as depicted in Figures 2.1 and 2.2, where we can

observe the relative importance of the ditferent sources of their income,

Since the elderly are among the most sensitive groups of society, their fate
depends heavily in the adequacy of the programs of the system. Therefore, they must be
conceived, financed and operated with the important principle of intergenerational equity
in mind. This implies that a generation should not place an undue burden on future

generations as a consequence of the arrangements it establishes.

10
Canada (1982)
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Figure 2.1 Figure 2.2

Two guiding principles must be kept in mind to dim.nish the risk of unfairness. First,
the current generation (active workforce) must leave resources to the next one to ensure
that accrued benefit entitlements will not be excessive in relation to national output.

Second, each generation must provide for the elderly of today as they would like to be

provided for when they retire.

These social principles are the basis of any social security system, and must
always be respected, especially when amendments are made and benefits are granted.
In this way, the system may survive through time, and most important of all, it may
achieve the expected goals of intergenerational transfers to the old and distributive equity

between pre-retirement and post-retirement incomes.
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Analysis of the System

*Pansion mountain® Is tho torm that has boan coinod 1o doscribe the projeclod
incroasa In the number of pensionars and thus tha cest of pensions tosulling
from population aging, but #t could be appliod equally to tho mass of shidies of
ponsiens produced in Canada and olsowhoro In racom years by comimissions,
task ferces, councils, committoas, intorost groups nnd sundry othors.

Kennolh Brydon

3.1 Introduction.

Canada today, as most of the industrialized countries, face a set of demographic
changes that affect her social security system. Among those important changes are the
ageing of the population, immigration patterns and the role of women in the work force.
All these factors have caused a rapid increase in the costs incurred by the social security

system.

The ageing of society is a product of some phenomena that affect the financial and
operational equilibrium of the system, and that can be described by the changing ratios
of dependency, longer life expectancy and low fertility rates. These events have given rise
to questions concerning the stability of the system, and more precisely, if it can face the
burden that the granted benefits imply. Some individuals and interest groups’ as well as
governmental institutions® have focused their efforts to describe and address the origin
of the problem and propose some feasible solutions. Some journalists have also called

public attention to what they label the "pension crisis’, warning Canadians about the

! 0.0., Ann Finlayson, Geollrey Calvert, Louis Ascah, Danlel Baum and Joan Brown
? e.g., Canada {1990-B) & Canada (1987-B}
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possible collapse of the system® and its critical consequences for the general public.

[But] the smaliness of trust fund reserves should not be
a source of concern in a social insurance program as it would
in a private insurance plan [since] the social security system
is a mandatory and permanent program which can rely on the
government's taxing power to meet its obligations. Thus, the
system has evolved into a contract between generations,
each generation depending on the next one lo finance

promised benefits.?

As a response to this public concern, the government had published several
studies, analyses and assessments on the subject, with the main purpose to disperse
unfounded fears. As an example, Health and Welfare Canada® published a study that
assessed the main demographic features of the country, such as immigration, population
ageing and growth, environmental impacts of population behaviour, changes in family
structure, women's roles and others, Also, the government started in May, 1986 a review
of demography® to

evaluate, extend and integrate the social science evidence

bearing on the relationship between population change and

3

0.9.. Financial Post Daily (1/26/89), Financial Times of Canada (2/27-3/5/1993)
3

Akcia Munnell in Ross, Myton K. {1985)
5

Camia {1089-A)

G
Canada (1887-8)
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society.

As a motivation for the analysis presented here, we may say that
two tendencies can be identified with respect to the study of
the social wgifare state system. In one instance, those who
analyze “social welfare” from the perspective of the
legitimization and coercion functions of the state [but] exclude
the capital accumulation function from their framework.
Alternatively, where the capital accumulation function is made
central to the analysis, the coercion and ideological functions

associated with the pension system are excluded.’

Here we do not examine the ideological .functions of the state, since they are
beyond the scope of the thesis, but we will like to adhere to the idea of capital
accumulation as a very important function of the system. This lead us to the linkage of
the social security system and the economic agents that produce the wealth of the
country. Those agents are represented by the productive economic entities that pay
wages and taxes, and those entities that distribute the economic output into the

appropriate channels, forming in this way the intertwined relationships of the system.

As a consequence of all the above, our demographic mode! projects the population
age groups of Canada, based on projections made by Statistics Canada, so that the

transition proportions of each year can be estimated. With the use of our economic mode!

7 Daaton, Richard L. {1889}
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we will be able to assess the burden that those projected population groups represent to
the federal pension program: Such a burden can be related to the output of the economic

agents, and that relationship can be estimated using those same population groups.

3.2 The need for the systems approach.

In order to determine in which ways demographic and economic variables’
development influence the social security structure, a systems approach is suggested. In
this way we might be able to analyze the performance of the social security system as
a complex and dynamic structure. Besides, systems theory helps us to design a model

that will measure the performance of the system under the chosen framework.

A system Is a conceptual or physical entity consisting of

interrelated, interacting and interdependent parts.’

The existing relationships between the different parts are the "organization" of the
system, with its own objectives. Those objectives speak about the overall purpose and
may lead us to the identification of the characteristics of the system. Among the spectrum
of systems, in one side we have the so-called steady-state systems, which maintain a
stable equilibrium with the environment. On the other side, are the aggressive systems,
whose purpose is to sprout out at the expense of the environment. Obviously, there are

several types in between these two extremes.

8 Smith, lan G, (1873)
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The nature of the social security system may be perceived as a steady-state
system. Its organization strives to maintain an equilibrium among the generations of
persons, if it is to avoid burdensome financial contribution rates and/or lack of funds to
face the prescribed benefits. On the other hand, it may be perceived as an aggressive
system since it is designed to increase and adapt the benefit scheme to ever changing

conditions, at the expense of the economic and social environment's resources,

The social security system must behave within its boundaries and satisfy a set of
minimum requirements to avoid financial crisis or the betrayal of society's promises. At
the same it must be able to adapt its organization in order to provide better benefits to
recipients. Therefore, the system might be perceived as a mix of these two types of
systems. Figure 3.1° depicts the relational structure of the social security system as

exists today.

The system, as any other, is characterized by three main features. First, the
elements or components are related to each other in a definable manner. Second, those
components comprise parts of the whole and possess a continuous, dynamic
interrelationship subject to the influence of exogenous and endogenous variables, as well
as from the other components, Finally, there are levels of complexity among those parts

which affect the structure of the system and its performance.

In this case, the systems approach allow us to visualize where the sub-system of

9 Adapled trom Huijsar, AP, {1986)
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Income Security stands within the whole system, and more importantly, the relation it has
to other parts of the system. We have chosen to separate this sub-system and one of its
main components, i.e., the federal pension program, and evaluate its features and
develop the appr_opriate measure in terms of a model that considers both the exogenous

and endogenous variables that play an important role in its performance.

The importance of this sub-system and more specifically, the federal pension
program, can be easily perceived. Most people think first about the social welfare in terms
of those programs that provide financial help to them when old or in need, and those that

have been present in their daily life for years. Besides, CPP's contributors are virtually
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all employed and self-employed persons who are between ages 18 and 65."

Secondly, other welfare programs play an important role to them as well, but some
are perceived as "natural” or contractual benefit schemes that need not be concerned
about, or simply they are used constantly {e.g., Health Insurance) and in that way they
form part of their day-to-day life. As a third reason, we may say that pensions are a hot
political issue, since the future of the system and its soundness are often debated during
election fime and the elderly have formed a strong political lobby. The bases for our
analysis of the sub-system and its relationship with the rest of the social security system

are derived from the above ideas.

3.3 Analytical framework.

For the present analysis, we have chosen the so-called Demographic Accounting
because it is a means of coordinating, within a single framework, a great variety of
demographic and social statistics. It makes possible the integration of information on
human stocks and flows, and provides a comprehensive basis for social research and

planning."

One should understand the demographic and social factors on which the success

of policies based on models depends, and how this information can be used analytically

1
0 Canada (1991-C)

1
! Stone, Richard (1971)
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and connected with the national economic accounts. The input-output analysis is an
immediate example of this type of model building process. For this purpose we use the
Standard Socio-Demographic Matrix form as a basis for socio-demographic models in
order to make projections. This kind of matrix is similar to open Leontieff models in
economics in the sense that they are set by injecting exogenous elements as the inputs

of the system,™

3.4 Variables affecting the system.

Based on the systems analysis approach, we may distinguish two classes of
impacts: (1) direct demographic impact (reflected by population size and structure
change), and {2) indirect demographic impact (ecpnomic consequences of demographic

changes).

[Besides] the impact of a decreasing and ageing population on revenues
and expenditures of the social security system depends on the relevant part
of the system [...] and on particular institutional arrangements characterizing

each individual system.”

In accordance with the thesis objectives, demographic and economic changes on

the Income Security System are estimated, in particular those pertaining to the CPP. In

2 Schn, Ira (1986)

R]
Benhokd, Notberd and Ullich Roppol {1984}
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assessing the demographic consequences of changes in certain variables, one should not
take into consideration the development of total population size alone. Changing
composition of the population is of special importance because it is accompanied by
changes in the dependency ratios and thus in the financial burden of the system.
Moreover, and among other things, public retirement systems face the danger of being
misused for electoral purposes. But our proposal considers the economic and
demographic dynamics within the pay-as-you-go system, disregarding the political validity

of such a financing method.

This PAYGO method implies that we may assume an insurance principle, where
an equivalence between receipts and expenses exists, and thus there is a correlation
beiween wages growth and retirement income. This point is reinforced by the fact that

allocations to technical reserves and/for contingency funds are
[the] difference between receipts and expenditure. If the
figures [...] are relatively high this may indicate the degree to
which the [state pension] system contributes to national
savings and the capital formation of the counlry, depending,
of course, on how the amounts concerned are utilized, for
instance whether they are spent by the State [...] to meet
current expenditure or whether they are in fact placed in
productive investments in the interest of the national

economy."*

4 N . ‘
! International Labour Qrganization, ciled in Daaten floc. cit)

28



Chapter 3. Analysis of the system

Also, it is assumed that the system will be stable in terms of birth and death rates
in the long run, and the structure of the population behave in a constant fashion, i.e.,
each group maintains the same "weight" with respect to the total, making allowance for
the evolution of the respective cohorts. These considerations mean that a financial

equilibrium in the system is possible as long as certain demographic conditions are met.

Furthermore, public institutions attempt to realize interpersonal distribution goals
within the retirement system, so that pre-retirement and post-retirement incomes do not
differ drastically. There is a wide concern for the loss of purchasing power of retired

individuals.

[However] the hypothesis that the elderly are more vulnerable
to inflation [has been] carefully examined [..] and then
rejected. The mistake in the above argument is assuming that
older persons live on fixed incomes. In the recent past, the
major income sources of the elderly have been earnings,
soqiaf security payments, pensions, other federal transfer
programs and returns on accumuiated assets.'® Also the
elderly tend to spend larger proportions of their incomes on
food at home, medical care, and utilities than do younger
families. [The] reasons for these differences include lower
income for older families, more time at horme, and a declining

health with age. These different spending patterns imply

'S Roben Clark In Ross, Myton H. (1985)
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different sensitivities to relative price changes."

Accordingly, we do not consider the inflation factor in the model!. Instead the real

increase of the national output is appraised by means of the index of productivity gains.

Productivity measures the efficiency of the production process
by relating the outputs (the amount of goods and services
produced) to the inputs (the quantity of labour, capital, energy
and other intermediate inputs used). Productivity increases
when the same amount of input produces larger quantities of
goods and services than before, or when the same amount of

output is produced with smaller quantities of inputs.”’

[This is suggested since among] other important factors
needed to quantify the magnitude of future pension-funding
crisis is the productivity of the labour force."
Thus we can close the loop in the system of economics and demographics

mentioned above with the basic conceptual ideas of the thesis.

16
ibid

W Rao, Someshwar and Tony Lamprioro {1842)

e Stone. Leroy and Susan Flatchar (1984)
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Frequently, the discussion of the ageing of society is focused on the expected
decrease in the number of active workers per retired individual. The implications of such
a phenomenon are diverse. As for the employees, the impact is in terms of their rates of
contribution: the retirees are affected since the benefit payments may cease due to alack
of funding. However, the assumption on which the expected change in the dependency
ratios rests is that fertility rates will remain low in the future. There are some theories that
refute this assumption, and provide some insights about causal mechanisms that provide
a range of possible vaiues for this variable. Thus we should be cautious in accepting such
catastrophic forecasts, because

if we are so hard-pressed to forecast the future fertility of
persons [alive], what confidence can we have in predicting the

fertility of cohorts still unborn?*

ibikd
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Description of the models

The Ideas of economists and political philosophers, both whon they ara right and
when thoy ara wieng, are more powoiiul than il is commonly undorstood.
JM. Kaynes

4.1 Introduction.

This chapter describes both the demographic and economic modeis developed to
analyze the Canadian social security sub-system under cansideration, that is, the income
security's federal pension program. The aim of the demographic model is to account for
the behaviour of the human fiows through time, considering the appropriate demographic
variables that are immersed in it. The various factors causing the population change, e.g.,
births, deaths and migration should be kept in mind, since they may influence the system
in different manners and to a different extent, depending on the relevant part of the
system under analysis. Hence, the consequences of demographic variables and their
future developments are considered. This is necessary because the simple projection of
dependency ratios is not appropriate to assess the effects of multiple variables and

factors affecting the system.

As for the economic model, it is developed to show the relationship between
national income and the system's demographics. This is important since
the contribution rate required to support the national pension

systems is determined by the degree of funding, level of
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benafits and the underlying demographics.'

Those contribution rates depend on the number of active persons and their
incomes, and, therefore, the capacity of production of the society. Hence, the linkages
between economics and demographics are vital and represent the contribution of this
thesis. Current research? has been carried out by projecting popuiation groups without

regard for the impact of economics.

4.2 The demographic model,

The demographic model uses the so-called Demographic Accounting as a means
of coordination of information on human stocks and fiows. For this purpose, & set of
demographic matrices is developed using the Standard Socio-Demographic Matrix model
to represent the human flows in a particular period. In that matrix the inputs are shown

in the rows and the outputs in the corresponding columns.

Those inputs of the matrix are the human beings that enter the system. Hence, the
inflow population of a given year is made up of (1) those living in the country at the end
of the preceding period, and that remain at the beginning of the next period; (2) those
births of the period, who flow outside; (3) those immigrants of the period. On the other

hand, the outputs, that is, the outflow pepulation, consists of (1) deaths during the period,

! Deaton, Richard L. {1969)

2 e.g.. Canada (1989-A)
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who flow outside, and (2) the emigrants of the period, flowing to the outside world. When
subdividing the population into age groups, the class limits will be determined by the
purpose of the model. The population considered in our model has been divided into 15
different groups, each of them containing 5 year-periods, save the last one. Thus, the
Canadian population is partitioned by ages 0to 4, 5t0 8, 10to 14, and so on until the

|last group that assembles those individuals aged 70 and over.

To study the ageing of the Canadian population, a system of demographic
accounts is set up along the line suggested by Richard Stone (1971). In symbolic form,
the standard matrix of sccio-demographic stocks and flows for a country can be

represented by Figure 4.1 for any given year t.

Figure 4.1 Standard Socio-Demographic Matrix Model

state, | outside age groups closing
state, world 1 2 3 n stocks
outside world a d, d, d;..d,
age group 1 b, Sy X',
age group 2 b, Sy S,y X'
532
age group n b, S x,
opening stocks X, X3 X500 X%,
— —————
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The population divided into n age groups is represented by an n-vector. In the
table, the population at the beginning of year tis denoted by the row vector
(Xp Xz 200y Xp)
which wili be called the opening stocks. For example x, denotes the number of children
under 4 years of age, x, the number of children between the ages 5-9, while x,; denote

the number of people aged 70 and over.

At the end of year t, the population is given by the column vector
(X' X'y oo v s X))
known as the closing stocks. This vector will then constitute the opening stocks at the
beginning of the following year, i.e., year t+1. The evolution of the population from one

year to another, i.e., the transition

(X Xop oo s X)) ~> (X4 X' ceo s X0

is explained by births, deaths, immigration and emigration. The entry denoted by &in the

table above gives the number of individuals, irrespective of age, who both entered and

left the country during year [

In principle, this total & should contain (1) all the babies born in year t who died

during that same period; (2} all the immigrants of year t, who either died or changed their
minds and emigrated before the end of that period; (3) all short-term visitors. In practice,

statistics for emigrants and temporary visitors are not sufficiently detailed to fill those

categories (2) & (3), so essentially, & represents only those in category (1).
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Column vector b gives us the number of individuals in each age group who
entered the country in year t and were still there in the following year. The number b,
represent the number of babies born in year t who survived into year t+1, whereas

(b, ..., b)
denote net immigrants to the respective age groups, including transitions from the lower

age group and losses to the upper age group.

The row vector

(d,d,, ...,d)
denote the number of individuals, subdivided by age, who were in the country at the
beginning of year t but left the country during that year, either by death or emigration. At
the centre of the table there is a matrix that contains all the individuals who were present
in the country in year t and survived into year t+7. For example, x, is the number of
children under 4 years of age at the beginning of year {, that during the year d, of them
would leave the country either by emigration or through deaths, s,, of them remain in this
age group and s,, of them would move into the next age group. Clearly

X, =8, + S, +d,
and as for the closing stocks, it is easy to see that

X,=b,+8,;, X350+ 8, +Sp .

A succession of demographic matrices, as presented, describe the demographic
flows of a country. Under certain hypotheses concerning births, deaths, and migration,
the dynamic motion of the country's population is projected by computing successive

matrices. The resuits of this process are shown in the next chapter.
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4.3 The economic model.

To analyze the impacts of demographic developments on the social security
system, the link between demography and national income must be established. In this
model, the economy is divided into k industries, and the value added contributed by each
industry is estimated. The results are then summed across industries to arrive at a value

for national income. For a typical industry, its output, Y, can be written symbolically as
Y=f(K,L,R)

where K L and R are inputs of capital, labour, and raw materials or intermediate inputs,
respectively. Here K denote a vector of various types of capital goods (e.g., machines),

R various types of intermediate inputs, and L various types of labour.

The labour inputs are classified according to age and occupation. Under this
classification L is a matrix with the following interpretation: L;; is the number of workers
with age i and skills j employed in industry k. For industry k, its value added, say VA,, is
given by the difference between the value of goods produced and the value of the
intermediate inpﬁts. This value added is then used to pay the workers (wages and

salaries) and the capital owners (cost of capital),

VA, = E}.j Wik Lije+ Hk
where W, is the wage of a worker with age i and occupation jin industry &, and I, are
the profits of industry k. The national income in a given pericd is then given by the sum
for all the VA's, GDOP -, VA,
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Thus, national income depends on the age and skill structure and size of the
labour force: it also depends on the technoloav and technical progress in each industry.
Since the structure of the labour force depends on the country’s demagraphic
developments, the thesis will attempt to project the labour force structure using the
demographic model described above. Another important dimension is the gain in

productivity, which also is considered into the model.

4.4 Assumptions . .

As in any other model, scme assumptions must be made when available data are
not appropriate or sufficient. in order to be consistent with the other studies on this
subject, at least in the source of information, the data used in this thesis is derived from
Statistics Canada's publications and database sources. From it we have developed the

tables required by the research.

In the case that the data does not exist, or is insufficient, or additional figures are
needed, some assumptions related to the future behaviour of certain variables are made.
This is where the necessity of assumptions shows up. Additionally, data for 1992 is the

actual data, unless otherwise specified.

Population projections. The population totals for the projection periodi.e., 1993 -

2011 were obtained from Statistics Canada (see Table 4.1).
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Chapter 4. Description of the models

Births. According to Statistics Canada projections, figures corresponding to this
variable for the projection period are as follows:
Table 4.2 Projection of Births

(Figures in "000)

year births
1992 347.60
1993 337.50
1994 327.80
1995 318.70
1996 310.30
1997 302.40
1998 294.70
1999 287.40
2000 280.60
2001 275.10
2002 270.20
2003 265.20
2004 260.80
2005 257.10
2006 253.50
2007 249.80
2008 246.50
2009 243.40
2010 240.10
2011 237.80

Soulce; Slatistics Canada {CANSIM CD-ROM Data Base)
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A Demographic and Economic Model of the CPP

Migration and Deaths. Using the same source as above, for migration and denths
we assumed that they will be distributed in the same proportion as they occurred in 1992

(see Tables 4.3, 4.4 & 4.5). Thus we obtained the specific numbers for each age group

during the projection years.
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Chapter 4. Description of the models

Death probability for newborns. From the Canada Pension Plan Fourteenth
Actuarial Report® was taken the probability of death for persons aged O, averaging
female and male infants. This number comes to be 7.68 deaths per thousand lives, and

was assumed constant for the projection period.

Active population. From the 1992 employment statistics were calculated the
proportion of persons in each age group that are active. These proportions were assumed

to remain constant during the projection period.

Table 4.6 Active populaticn proportions. Canada, 1992

Age group Active population

proportions

0-4 0.00%

5-9 0.00%
10 - 14 0.00%
15 - 18 40.80%
20-24 62.55%
25 -29 71.71%
30-34 71.70%
35 -39 76.01%
40 - 44 76.00%
45 - 49 73.29%
50 - 54 73.33%
55 - 58 55.07%
60 - 64 32.10%
65 - 69 11.61%

70 + 3.05%

Source; Statistics Canada (1993). Labour force annual averages 1992. Catalogue 71-220

3 Canada (1991-E}
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A Demographic and Economic Model of the CPP

Employment by industry. According to the 1980 Standard Industrial Classification
(SIC-80}%, industries were considered to belong to 19 different activities, The
corresponding 1992 figure of employed persons in each industry, as a rate of the
economy's total employment, was assumed to be maintained through the projection
period.

Table 4.7 Employment Rate by Industry. Canada, 1992

Industry Employment rato
Agucutiure 3.54%
Fishing & Tiapping 0.32%
Logging & Foroslry 0,50%
Mining, Quarrying & Cil wolls 1.20%
Manufacluring 14.61%
Constiuclion 5.56%:
Transportation & Storage 4.76%
Commumnicalion 2.70%
Wholasale trade 4.51%
Retail Trado 13.10%
Finance & Insutanco 4.02%
RAeal Estate & Ins, Agonls 2.21%
Businoss sarvices 5.52%
Governmenl sorvices 6.81%
Educational servicos 7.25%
Heatth & Social Services 9.99%

Accommodation, tood &

boverago sorvicos 6.23%
Oihor servicos 7.03%
Unclassified 0.00%

Source Statislics Canada {1993). Labour force annual averages 1992. Catnlogue 71-220

4 Canada (1980)
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Chapter 4. Description of the models

Employment by Occupation. There are 10 different occupations in each industry,
as outlined by the 1980 Standard Occupational Classification (SOC-80).° Again, the
proportions of employed persons in each occupation during 1992 were assumed to

remain constant for the rest of the projection period.

Table 4.8 Employment Rate by Occupation. Canada, 1992

Occupalion Emptoyment rate

Managarial & other

prolossional 31.86%
Clerical 16.21%

Satos 9.90%
Services 13.59%
Primary occupations 4.75%
Procossing 11 .56%
Construclion 5.20%
Transport 3.63%
Matarial handling 3.29%
Unclassified 0.00%

Source: Statistics Canada (1593). Labour farce annual averagos 1992. Calalogue 71-220

Average weekly earnings. Data for each industry (see Table 4.9) were obtained
from Statistics éanada publications, except for Agriculture and Fishing & Trapping
sectors. However, we obtained from the officials of the Agriculture Department in
Statistics Canada® an hourly approximation for that number. Using the 1992 Average
Standard Work Week (see Table 4.10) for that industry we arrived at a figure assumed

to be reasonable. Since we did not have the corresponding number for the Fishing &

5
Canada {1993-Q)

6
Mr. Mario Manard
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A Demographic and Economic Model of the CPP

Trapping Industry, it was assumed to be equal to that of the Agriculture Industry due to

the similar nature of both activities.

Table 4.9 Average weekly earnings by Industry. Canada, 1992

Averaga waokly aamings
Inchustty baloro \axes, 1092 dollars
(includos oveitime)

Agriculture 324.90
Fishing & Tiapping 324,90
Logging & Forosliry 704.67

Mining, Quanying & Oil
Wolls 935 .44
Manufacturing G55.80
Construclion G359
Transpontation & Slorage GG1.61
Cotmunicition 75539
Wholesale Trade Sl 87
Relnil Tiado 32009
Financoe & Insurance G322
Roal Estale & Ins. Agonls 516457
Business Sorvicos 58470
Governmanl Sorvices 723.10
Educational Services 68323
Hoahh & Social Services 4645.58

Accommotdation, Food &
Baverage Sorvicos 212.57

Other Services 36043

Unclassitied 405.11

Source: Slatistics Canada (CANSIM CD-ROM Data Base)



Chapter 4. Description of the models

Table 4.10 Average Standard Work Week by Industry.
Canada, 1992

Indusiry original dala adjuslod dala
(hours) (hours)
Agriculuro n.a. 3.0
Fishing & Trapping n.a, 2.0
Leyping & Forestry BG 8.6
Mining, Quarrying & Qil Wells 36.2 38.2
Manulacluring 383 38.3
Conslruction w5 9.5
Tuansportalion & Storago 38.2 38.2
Communications 38.4 8.4
Wholosala Trado 38.5 38.5
Retail Trade /a3 . 39.3
Finance & Insuranco 363 363
Raal Estale & 1ns, Agen!s 38.5 36.5
Businoss Sorvicos 369 36.9
Governmant Services (%) 38.0 38.0
Educational Services n.a. 38.0
MHeakh & Social Sorvicos 356 356
Accommodation, Food &
Bovarage Sarvices 4041 40.1
Olhar Sorvices 37.2 3r7.a
Unclassitiod n.a. 38.0
Average 8.0

{4 assumed equal as local adminisiration

Sourco: Stallstics Canada (1993), Employmant, earnings and hours. Catalogue 72.002
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A Demographic and Economic Model of the CPP

Profits by Industry. Although the corresponding figures for each industry were not
available from Statistics Canada (only partial disclosures are made quarterly, but they do
not cover all industries), the total profits before taxes for all industries have been
published.” To estimate the participation of each of those industries in the total, we
assumed that profits were proportional to the amount that each industry contributed to the

1992 Gross Domestic Product (GDF).

Table 4.11 GDP at factor cost & Profits by Industry. Canada, 1992

Industry GOP {millizns ol Profits
dollars, conslant 1986}

Agricultue 11,0251 [IRER)
Fishing & trapping B22.Y 2.2
Logging & forestry 2,942 2240
Mining, quanying & ofl walls 19,9381 1,500.0
Manufacturlng 04,0440 6.60:3.4
Consliuction : 20,034.2 21074
Tiansportation & siorago 219156 1.658.7
Communication 15,3835 1,164.3
Wholesale trade 30,263.9 2,200.7
Rotail trado 29,013.2 2.204.0
Finance & insurance 39,895.7 30105
Roal ostate & insurance agenis 42,940.2 3,249.7
Business services 2314 6.3
Governmoni servicos 3.041.5 25764
Educational sorvices 20,3043 2,142.2
Healith & social services 32,5793 2.405.7
Accommodation, food & bevarago sorvices 11,186.2 uan.;
Qiher sarvices 1.253.9 149
Unclassiliod 8,450.2 6an.2
Total 448,177.8 33,920

Source: Statistics Canada (1993). Provincial Gross Domastic Preduct by industry 1984-1092. Cutalogue 15-203

7 Canada (1993-B}
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Chapter 4. Description of the models

Productivity index. From the published data as of 1992 (see Appendix B, Table
36) productivity indices for the projection period were calculated using a linear regression
model. This regression model was applied to the productivity index for the business sector
as well as for the manufacturing sector. The adjusted coefficients of determination are
79.07% and 86.47%, respectively. These projections were assumed to be reasonable due
to the lack of projected figures from an official or other source. The figures used in the

economic model corresponds to the average of both sectors, and are shown below.

Table 4.12 Estimation of Productivity Index, Canada

Year aulher® CRP assumplion”
1992 9G.10 98.00
1593 103.G2 o .60
1994 104.50 £9.40
1995 105.56 ‘ 100.20
1996 106.54 101.20
1957 107.51 102.20
1958 105.48 103.20
1999 109.45 104,20
2000 110.43 105.20
2001 111.40 106.20
2002 1237 107.20
2003 113.34 10 20
2004 11422 109.20
2005 115.29 110.20
2006 11626 111.20
2007 17.23 112.20
2008 a2 113.20
2009 1918 114.20
2010 120.15 115.20
2011 121.12 116.20

8 .
1esulls oblained by a inoar regression modui

9
taken trem Thoe Canada Pension Plan Fourteenth Acluarial Report {loc, cit)

55




A Demographic and Economic Model of the CPP

All these assumptions are incorporated into the models, in order t0 reach a high

degree of complexity without interfering with the easiness of presentation or the simplicity

of understanding the obtained results.
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Chapter 5

Results
Tho invxactilude of our methods of measatement his no more reason in
ntatistics than # has in physics 1o dim our cunception of what which we
moasurn, R.A, Fishor

5.1 Introduc:iion

This chapter describes the results obtained from the application of the demographic
model by means of the Socio-Demographic Standard Matrix, together with the economic
model, both described in the preceding chapter. We have already mentioned the key
assumptions made in the application of those models and the purpose of those

assumptions. Therefore, in this chapter we exhibit the results needed for further

discussion.

5.2 Results of the demographic model.

Table 5.1 shows the 1993 Socio-Demographic Standard Matrix developed
according to the theory explained in the previous chapter.! With the matrices
corresponding to years 1993 - 2011 we were able to estimate the human flows for each

year. All figures are expressed in thousands and some slight errors are attributable to

rounding off.

1 . .
Tablus corrusponding to years 1994 - 2011 ate not included lor tho sake ol space.
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Chapter 5. Results

The structure of the matrix is as explained in Section 4.2 of the preceding chapter.

Here we would like to emphasize the main features. The upper left most corner figure
(2.59 thousand) corresponds to the & scalar value. which contains those newborns that

died during the year and the emigrants of age less than one. This last figure was

considered to be zero since we did not obtain the appropriate data.

The first three rows show the deaths and emigrants for each age group, as well
as the totals for the year. For instance, age group 10-14 projects that 0.43 thousand
persons will die during the year and .10 thousand will emigrate; the sum, 6.54 thousand
persons, will either die or emigrate. Figures for totals, for example, are 5.29 thousand for
the age group 0-4 and 6.46 thousand for age group 5-9; the age group of those aged 70
and more, accounts for 124.93 thousand deaths and emigrants. The total of deaths and

emigration, for all age groups, during the year accounts for 285.09 thousand.

The bottom row of the matrix shows the initial stocks for each age group, i.e.,
those survivors from the previous year. In the case of year 1993, the survivors from year
1992 are, for example, 1959,20 thousand persons for the age group 20-24, and 1182.10
thousand for those persons aged 60-64. The total of those opening stocks are 27,217.10

thousand, i.e., the total initial population of the year.

The left column depicts the immigrants of the year, divided by age groups, where
the first figure corresponds to the births of the year. In this case, births for the year
accounts for 337.50 thousand. As for immigrants we have, for example, 14.47 thousand

for age group 35-39, whereas 2.88 thousand corresponds to age group 65-69. The total
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is 494.79 thousand, located in the lower part of the same column.

In the main body of the matrix it is shown the survivors of the year that either will
remain in the same age group as the previous year or that will move into the next age
group. The upper figure in each column corresponds to those that will remain in that
same age group for next year, e.g., in age group 30-34 we have 1919.23 thousand
persons. The lower number represents the number of persons that will flow into the next
age group in the following year. For that same age group, 483.38 thousand will move into

the next group in the following year.

For each age group, the number of persons moving into the next age group at the
end of the present year was assumed to be one fifth of the total number of persons in this
group, since each age group is composed of five different ages. This implies that within
each age group, individuals are equally distributed. This assumption makes sense since
we are talking about flows during a period, thus after five years all persons of each age
group will have left that group. The exception to this dynamic flow is the last group (those
aged 70+), since there is no further group into which they can move. This is the case of

the 2132.27 thousand persons aged 70+ shown in our table.

in the right column we have the so-called closing stocks. These figures correspond
to the algebraic sum of each row, including the corresponding numbers in the immigrants
and births' column. As for age group 40-44, for example, we have 2112.61 thousand
persons, i.e., in 1994 there will be 2.1 million people aged 40-44, thus the closing stocks’

figures will become the opening stocks for the next year for all age groups. We must
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mention that the exception for this rule are births for the year and the first age group
since both are added up each year so that they will conform the 0-4 age group of next

year, making room for next year's births.

Similar interpretations should be applied to all tables of our Demographic model,
so that all age groups will flow from year to year in a similar fashion. Based on the results
from the matrices as explained above, we obtained the number of persons in each age
group for the whole projection period. In this form, we have estimated the summary for
all projected years that is shown in Table 5.2 ; these results can be compared with

Statistics Canada's data (see Table 4.1in preceding chapter).

From those tables we observe that, although the totals match as expected, the
proportions of persons in each group change. Those changes are more noticeable in the
0-4 group as well as in the 70+ group. Furthermore, they become more acute as we

progress in our projection.

We may explain those differences. First, we are assuming that the distribution of
persons among the age groups will be, for all the projection period, as they occurred in

1992. Second, we are assuming that population is equally distributed within each age

group.
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A Demographic and Economic Model of the CPP

These figures imply that the dependency ratios derived from our population
estimations are higher than those caiculated from the official data, as can be easily

observed in Figure 5.1

Dependency ratios
Canada 1992- 2011

66.0% ;
B5.07% R, o -
64.0% h
Q0% _
61.09’0;
60.0% |
590%: . . co
57.0%
56.0% - :
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yaar

ratios

—m— Author  —d— SECan

Figure 5.1 Ratio of population in age group 0 - 12 and 65 + o population in age group 20 - G4.

As a tentative explanation for the differences shown in the dependency ratios, we
may advance the proposition that our assumptions regarding population distribution in
each age group differ from Statistics Canada's assumption. Furthermore, since we are
starting our projection with a different age structure, it will be unlikely to arrive to identical
figures. On the other hand, the assumption of distribution within age groups may not

coincide with the method used by the official sources.
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513 Results of the economic model.

Using the population projections obtained from the demographic model's matrices,
we input those numbers into the economic model to obtain the corresponding numbers
of active persons for each year. The divisions of the model coincide with 19 industries,
10 occupational activities and 12 age groups, producing a matrix of 1,803 entries for each
year. The first thiee age groups, i.e., persens aged 0 to 14 are not considered active
individuals. The industry and occupational classifications are shown in Tables 4.7and 4.8

of the preceding chapter, respectively.

In Table 5.3 we may observe that in 1983, for example, 8.4 thousand people are
aged 15-19, are employed in industry 1 (Agriculture and related service industries) and
are of occupation 1 (managerial and other professicnal). Similarly, 21,800 persons aged
20-24. are working in industry 10 (retail trade industries) belonging to occupation 4

{services}.

This division allows us to estimate the number of persons that are employed in
each industry and each specific occupation for every age group. The figures and their
totals are also shown. A similar procedure was applied for years 1994-2011, whose

results are not presented for the sake of space.
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Total N0 107.8 102.5 1408 49.2 10.7 528 .6 34,4 0.0 1,003.0
12 1 7.9 e 23 A2 11 27 1.2 0.9 08 00 238
2 07 Q.2 g2 o] 01 02 01 [+ R ] a1 oc 21
3 1.4 [+2.] 0.3 0.5 0.2 04 02 0.1 3] (1] 3.3
4 a7 1.4 08 1.2 0.4 1.0 0.4 0.3 Q3 00 a6
B i 158 27 na 48 1.0 51 3.5 2.2 0.0 87.3
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Table 8.3 Economic Model Matrls { persons ) Canada, 1003

Age group o aton
indvatry 1 2 3 4 3 L} I ’ ? 1w Todad
B 1.8 0.0 27 50 1.0 4.3 1.8 [ ) 1.2 a0 LT A
7 101 52 A 4.3 1.5 ar 1.7 1.2 1.0 00 aa
] 3.0 3.0 1.0 23 00 21 1.0 o7 ot (HL] A
0 [1X:] 49 2.0 41 §.4 J5 1.0 1 1.0 +1] ant
10 270 142 &7 1.0 42 101 43 a2 20 134} ur.4
1" 18] 43 a7 s 1.3 2 1.4 1.0 0.0 0.0 B
12 a7 2.4 .3 20 or w7 oo [ RJ] 05 00 140
13 17 0.0 p i b.o 1A 43 1.6 1.3 2 0.0 o
14 145 7.4 43 a2 2.2 L] a4 u 1.b 0.0 Ann
13 15.4 7.0 40 0.0 3 X1 295 LB 1.0 [LXH 40 4
16 212 10.0 LK} o 3.2 1 1.3 24 22 00 Ly
17 122 8.7 4.1 50 20 a8 2.2 1.5 1.4 0o 415
16 15.0 7.0 4.0 04 22 44 24 1.7 1.5 00 ADD
10 00 00 0.0 0.0 0.0 v.0 0.0 00 0.0 00 o0
Tolal mn28 100.1 401 0.7 M7 LEA) 34.7 ol 40 00 ware
13 1 4,3 2.2 1.3 1.4 o4 1.0 0v 04 04 00 14
2 0.4 0.2 0.1 0z 0.1 0.1 8] 00 0.0 0.0 1.2
] 0.8 03 0.2 0.3 a1 0.2 e8] 0.1 i8] o0 1.0
4 1.8 00 0.4 a7 02 o X:] 0.2 a2 02 0.0 40
3 17.7 6.0 5.5 1.5 2.0 0.4 2.0 20 14 0.0 8h.4
a a7 34 21 a0 1.0 2.4 1.1 on o7 (1A 4
7 5.8 20 1.8 2.3 0B 241 (1] oy a4 oo mia
) 3.2 1.7 10 1.4 [+ )] 1.2 0.9 L] 0.2 0.0 104
"] 55 a0 1.7 23 [+X1] 2.0 0.6 a4 111} a0 171
10 i5.8 0.1 4.9 1] 24 8.7 20 1.0 1.6 0o a7
1 49 29 1.5 a1 07 1.0 o8 ou 08 [l 13
12 a7 14 08 11 0.4 1.0 04 03 a3 0.0 "4
13 07 3.4 a1 20 1.0 2.4 1.1 08 Q7 0.0 210
4 8.2 4.2 2.0 3.5 1.2 2.0 1.3 o8 on 0.0 Fuili]
13 oB 4.5 27 a7 1.3 2.2 1.4 1.0 00 0.0 hLrA
18 121 8.1 3.8 5.2 1.6 4.4 20 1.4 1.2 00 RYAI
17 7.5 3.0 23 az 11 27 1.2 o [+X1] o AN
10 8.5 4.3 20 j<1:] 13 n 1.4 1.0 09 0.0 Rl
18 0.0 0.0 00 0.0 a0 00 0.0 uo a0 0.0 no
Tolal 1200 61.8 7.0 5.0 180 43.0 16.7 120 12.5 o 308
14 1 1.4 Q.7 0.4 06 02 0.5 02 02 ot [1]+] 4.4
2 0.1 A ] 0.0 0.1 0.0 0.0 0.0 090 0.0 o 0.4
k] 02 0.1 o1 0.1 on 01 0.0 00 0.0 0.0 0.0
4 0.5 03 0.2 0.2 ul 02 0.1 01 0.1 0.0 1.4
5 5.0 28 1.3 25 0.0 2.1 a.0 [ [124] 0.0 w2
] 22 1.1 0.7 0.0 0.3 0.8 0.4 [ ] 02 [th4) LiR]
7 19 1.0 08 LR 83 o7 Q.3 oz 02 o0 .0
8 14 0.0 03 0.3 02 04 0.2 43 ] o1 0.0 34
1} .8 [+81] 0.8 0.0 03 04 0.3 0.2 0.2 0.0 58
10 .2 20 1.0 22 o0 1.0 0.0 08 0.3 0.0 F1U3
n 1.0 o] 0.5 a?r 0.2 00 03 02 02 2.0 X4
12 0.5 0.4 0.3 0.4 01 03 o1 o1 o1 o0 2U
13 2.2 1.1 0.7 00 0.3 00 04 02 0.2 oo a0
14 a7 1.4 oa 1.2 0.4 1.0 0.4 [+ 03 el ob
1% 20 1.5 a0 1.2 04 [ X:] 0.8 03 03 0.1} uo
10 40 20 1.2 1.7 0.a 1.4 00 1] 0.4 o 124
7 25 1.3 (11} 1.1 0.4 s X1] 04 0.3 0.3 no 17
1 20 14 0.8 1.2 0.4 1.0 0.3 0.3 0.2 0.0 an
19 0.0 o0 00 0.0 0.0 0.0 oo [1]] 0.0 no au
Toln) 398 202 123 10.0 59 14.4 0.5 4.5 41 00 124.4
18 1 08 04 0.2 0.3 0.1 0.3 o1 a1 A oo 21
2 o1 0.0 0.0 0.0 00 0.0 090 00 0.0 oo 02
3 o1 0.1 G0 0.0 0.0 0.9 0.0 00 00 00 0.3
4 03 0. a1 0.1 0.0 0.1 0.0 0o 0.0 0.0 1]
-] 32 1.8 [ X1 1.4 0.5 1.2 0.5 0.4 0.3 0.0 mo
o 1.2 0.0 0.4 0.5 Q2 0.4 0.2 A 0.1 00 G4
7 1.0 0.5 0.3 0.4 Q2 0.4 02 0.1 01 0.0 33
8 08 03 0.2 [+ 0.1 02 48] 01 o1 0.0 10
o 10 0.5 0.3 0.4 0.1 04 0.2 0.1 iR ] 0.0 1
10 28 .5 0.0 1.2 04 1.0 0.5 0.3 0 0o 00
1 aX:] 0.4 0.3 04 *A] 0.3 ot o1 01 0.0 8
12 0.9 02 02 0.2 0. 0.2 01 o1 18] 0.0 15
13 1.2 0.8 0.4 05 0.2 04 0.2 0.1 1R 0.0 a0
14 1.5 08 0.5 o8 02 0.5 02 0.2 0.2 0.0 47
15 1.8 [ X: ] 0.5 07 0.2 0.4 0.3 02 o2 on 6o
10 22 1 0.7 0.0 03 [1}:] 0.4 0.2 0.2 0o o
17 1.4 07 0.4 0.0 0.2 05 0.2 02 o1 0.0 LR
18 1.5 oo 0.5 ¢} g 02 K] 03 02 oz 0.0 AN
19 00 0.0 Q.0 00 o0 0.0 00 00 0.0 0.0 09
Total 210 1.1 8.0 2.2 3] 19 a0 2.5 23 0.0 407
Totals 3,604.9 1,070.3 1,207.3 1,657.% arn.7 1,400.5 8325 442.3 401.4 a0

12,1025
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Tabio 33 Cconomic Model Malilx { wages ) Genada, 1092

Age grmp
z
3
4

Total
5

Total
a

Total
?

Total
a

1480
122
444
1532
1,220 0
FLEX
402.0
200.7
3330
3.8
00
146.1
4125
020.4
6328
021.1
160.0
3311
00
8,000.4
241.8
218
720
2325
20150
741h
663.0
4475
852.0
ana.2
8271
2400
070.4
1,006.06
1,081.7
10229
270.4
§45.3
0.0
11,2020
307.0
217
Mo
221.2
2,504.4
051.0
84023
350,0
7036
1,1248
6709
300.1
604.3
1,018.7
1,325.2
1,301.2
354.2
892.7
00
14,3282
342.0
3.8
1045
a87.0
2,850.0
1,087.1
237.0
818.7
821
1,250.4
743.0
340.3
060.8
1,485.9
1,473.1
1,440.5
asar
ma
0.0
15,8275
4713

747
87
el
780
822.0
230.9
204.8
1251
170.8
2731
1620
743
2030
3202
g
315.0
83.0
108.4
Qo
34780
1230
11
ar.e
120.4
10253
3003
U
2220
201.2
440.0
2801
1224
345.0
521.3
5290
520.4
141.8
2744
0.0
93,7207
1505
14.1
470
103.4
1,304.5
40).8
420.1
203.2
337.0
572.2
411
153.7
4307
0700
a74.2
082.0
1680.2
2.0
00
7.209.0
174.0
15.7
83.2
101.8
1,430.%
537.0
4770
2148
w20
636.1
o2
1731
408.0
745.7
T40.4
T35.0
200.3
W2
0.0
8,1028
170.7

43.0
4.1
12.0
470
003
141.0
125.4
o020
104.4
1608
00.4
45.4
1202
1950
1wue
1030
52.9
1020
0.0
21202
751
an
220
705
0204
2323
2000
180
1.8
2748
163.0
74.0
2118
221
a7
N0
80.5
1605
a0
3,500.2
03.0
8o
202
et.0
700.0
203.3
202.1
173.0
2100
J40.0
206.4
031
200.0
400.8
411.8
404.4
104
2130
o0
4,452.8
100.2
9.8
P25
1100
205.9
3203
2014
1923
24300
3080
231.8
1087
200.68
453.8
457.8
4483
1224
23.0
0o
4,940.8
107.0

024
i3]
101
as.4
8222
103.6
1.0
132
142.3
200
105
622
1700
2603
269.0
2650
72
141.3
00
20017
102
9.3
3.5
1017
860.1
310.0
20210
100.7
238.0
a2
2248
[~
2009
4423
444.5
4304
1108
2320
0.0
4,805.5
1.2
1ny
40.1
12/.0
1,004.1
£05.7
hLuH
a1
300.2
470.8
208.1
108
308.0
562.7
5a5.4
5552
151.1
200.0
00
B,113.4
1259
131
44.0
1520
1,218.2
431.0
400.0
264.0
a7
6325
318.0
143.2
4090
£25.5
a20.5
8172
160.0
W0
0.0
8,763.7
148.2

21.0
20
6.7

220

102.0

17

621

o

[2¢B)|

80.1

478

21.0

01.0

03.0

044

027

252

404
oo

10208

381
33

1.0

a7

200.8
1.6

20.8

652

825

1310
0.7
35.0

1014

154.7

1505

1520

CIR

at4
0.0

1,000.8

45.8
4.4

140

4.0

J82.7
1410
1250

[}

105.0

167.9

1001
43./

1200

190.6

197.8

1942
528

103.9

00
2,138.2

5.0
48

150

533

4254
197.6
139.0

623

167

188.6

1mM.2

3048

143.4
2188
=~19.8
2158

50.8

151

0.0
23709
8.8
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513
40
103
5.0
a4 D
1047
140.1
60.4
121.8
104.8
101
530
149.7
204
2205
2253
(k]
1201
0o
2,401.1
87.7
70
260
5.8
731.4
2112
240.0
150.7
200.7
az00
191.2
07.3
240.5
areA
arre
ana
1010
107.0
00
4,006.4
1.e
10.1
34
18
030.4
3450
200.0
2020
255.3
400.1
2423
ma
LIET:!
470.5
4808
4121
120.5
.7
0.0
5,160.0
124.1
12
379
1205
10042
3838
0.2
2245
203.8
433.7
270.4
1235
8.0
5318
BM.5
5240
1428
270.0
n.o
8,770.8
120.0

230
2.2
7.3

250

1990

740

05.8

423

B4.8

ar.b

822

220

07.2

1020
103.1
1013

21.0

B4.0
0.0

ns2

0.4
aa

120

41.2

az8.7
1210
1001
714
002
1442
80
02
1100
160.0
169.9
160.8

454

80.0
00

1,836.7

0.2
A5

163

82.4

416.2
1851
1378

208

147
163.4
100.3
400
140.9
218.1
216.1
2122
51.8
1131
0.0
23308

5.8
5.0

17.0

56.2

4840
1724
1529
100.0
1275
2000
1218

555

150.7
2301
2402
2359
642
125.7
0.0
25074
566

10.7
15
51

17.9

1303

61,7

450

0.2

02

611

304

160.0

47.0

7

720

707

19.2

a7
0.0

7705

7%
25
8.4

#0.7

229.5
a5.1

785

458

620

100.7
60.0
27.4
779

116.0

1186

110.3

n’y

621
c.0

1,282.2

230
32

07

04

201.0

1053

o

824

80.1

128.1

763

0

60.4

150.1

1500

140.1

40.2

me
0.0

1,831.2

8.9
a5

1o

40.0

3245

120.3

1007

70.4

ee.0

1423
848
387

106.4

168.8

162.7

104.7

448

818
0o

1,813.2

9.5

182
14
4.0

15.8

120.5

40.0

410

276

347

555

A1

15.1

az0

a0

85.4

84.2

17.5

4.2
0.0

700.0

250
23
7.0

201

200.3
mna2

66.5

452

671

0.4

84.5

248

70.2

10714
wore
105.7

20.8

50.3
0.0

%,163.8

e
20
0.7

3.2

2050

00.2

7.2

57.0

2.7

118.2

60.3

1.0

89.3

130.3
130.9
134.3

6.6

ne
Q0

1,480.8

353
a2

100

8.8

2848
109.2

00.0

63.8

808

120.2

70

3.2

09.3

4515
1522
140.5

0.7

9.7
0.0

1,843.8

38

[+]]
0.0
42
00
0.0
0.0
0.0
00
:3¢)
0.0
o0
00
0.0
0.0
0.0
a0
0.0
Q.0
0.0
0.0
w0
0.0
0.0
00
0.0
0.0
0.0
0.0
0.0
00
o0
00
0.0
00
0.0
0.0
0.0
0.0
0.0
0.0
o0
00
0.0
0.0
00
0.0
0.0
o0
00
0.0
00
0.0
00
00
0.0
0.0
43}
0.0
o0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
00
0o
00
0.0
0.0
0.0
0.0
00
0.0
0.0
Q.0
0.0
0.0
00
0.0

Tolaf

a60.6
415
140.0
4011
28411
1,424.4
1,262.4
8337
1,082.8
1,664.0
1,004.3
4503
1,204.0
10733
1,005.0
1,040.2
530.3
1,000.0
00
21,461.0
780.8
68.4
2310
702.3
06,3204
2,040.1
2,000.8
1,372.2
1,738.7
27750
1,654.1
755.2
2,132.3
93,2533
2,269.3
3,210.3
8720
1,711.3
00
93,0483
005.8
87.0
2950
1,007.0
0,048,
2,064.5
2.047.1
1,740.0
2,200.1
3,530.2
2,104.3
060.7
anag
4,138.7
4,150.1
4,004.0
11118
2177.0
o0
449685
107a.2
08,7
3278
1,120.5
0,048.4
32177
2,0426
1,841
24545
3p24.2
2,00.2
1,068.0
30153
4,600.7
4,623.3
45308
1,207
2,420.0
0.0
49,667.7
1,089.8



Tabie 8.3 Econs mic Mudel Mctrbe ( wages ) Canada, 1063

Age ghup ocvupainvt
wntusliry 1 2 3 4 ] [ r L) [ w Fitad
2 3y 150 a7 133 4.7 113 o 30 32 0.0 111944
3 108.1 54.0 33.0 453 150 N B4 173 121 110 0o 330
4 2.5 104.4 1127 134.7 541 s a1 A3 YR uo 1arn
5 2.004.8 14720 0g0.9 1,235.1 a32.0 1,050 2 arzi 3298 2001 0.0 v,0a%.1
8 1,073.5 540.1 3330 4300 1602 309.5 1751 1222 1o 00 001
? 521 4044 205.0 4002 1 3433 153.3 100.4 ow.A [133] 26002
i) 0620.3 3100 105.3 2001 [hl:} 2200 1023 7.8 440 L14] 1720
2] 7042 4040 240.8 330.9 1109 082 1205 00 4 82 0.0 24020
10 1,209.7 6450 294.0 541.0 109.5 460.7 2071 [EL) 13t.2 0.0 J,005.0
11 74089 305.0 2352 320 1130 2740 123.4 111 g ma 0.0 23754
12 343.0 1748 107.4 147.4 51.8 123.4 50.4 0.3 a7 00 1,084
13 075.7 480.3 303.2 3103 1450 3540 18014 14 10008 0o 30021
14 1,480.8 75710 462.8 6331 prr ) 2401 2428 1oy £330 0o 40720
15 1,465.0 7010, 404.9 aan.3 2232 542.68 2440 1703 184.0 LH ] 4,004 0
14 1,460.0 7473 430.5 0208 2102 833.0 2200 107.2 151.8 00 4,010.2
¥ 300.8 2034 124.3 170.0 507 14%5.1 032 455 419 0.0 1, 2040
18 702.0 3083 2423 RLER] 1109 204, 1217 [[R] Bo 0o 24540
10 0.0 00 00 00 00 0o o0 0.0 [1X¢} [HI4] [HLH
Total 16,174.3 0,228.2 5,020.5 8,001.0 24127 5,060 .4 o037 t,041.4 140712 0.0 53,702 4
] 1 0.7 157.6 #4.9 1322 442 1124 50.5 AW 320 o0 a2
2 27.0 14.2 0T 11.6 az 1014 4.3 az 20 0.0 aru
k| 04.0 40.% 204 40.4 1419 4.3 1%5.4 1006 113 ao TR
4 34 104.5 100.5 130.0 40.3 117. 52.7 aa 334 oo 1,014.0
3 2,581.0 1,313.8 802.4 1,101.8 3833 0360 4211 2031 2600 ao 0,103
L] #57.5 407.1 2070 400.5 142 9 474 1501 1000 ou & 00 0050
7 0ap.2 4320 2039 a62.3 1207 a00.1 1205 on7 ora el 20400
a8 500.4 2031 174.2 2071 1] 2033 01.4 [N ]} nl.0 [404] 1,700
1] 700.4 360.4 2201 022 105.7 257.0 11hs o 732 0.0 2,720
10 1,1325 570.1 352.0 402.2 109.0 4109 104.7 12110 170 VRH 2,554 4
11 675.1 3434 202.6 268.0 1007 2440 1101 700 aon 00 2107
12 3080.2 156.8 05.6 1315 40.0 1nLe 50.3 ang M0 0o (LY gn)
13 8702 4427 2710.4 arva 120.0 3187 141.0 0o 09.0 [+1H] 21N
14 1,327.7 0754 4120 508.5 1981 a7 210.% 1512 1272 00 41071
15 1,204.3 a78.6 414.7 5623 1091 4841 2178 151.0 127.0 00 41070
18 1,310.2 660.5 4072 558.0 103.5 475.4 227 149.2 139.4 o0 41120
17 68 101.4 110.8 152.2 82 120.4 502 40.0 liR] oo 1,1100
18 0004 3533 217.0 200.0 104.2 232.4 113.0 0.5 122 00 HALTIRY]
19 0.0 oo 0.0 0.0 0.0 oo 0.0 0.0 00 0o 0.0
Total 14,420.4 7,338.68 44822 0,185.2 21928 5,234.2 2,352.0 1,042.4 1,400.7 00 45,2708
10 1 2010 1334 a1.3 111.0 390 f4.g a2.7 200 2710 a0 p21.2
2 230 120 73 101 as a0 38 27 24 oo 740
a3 708 407 24.0 241 1nn 200 130 01 [/} 00 2000
4 2732 130.0 040 10,8 40.0 0701 415 J1 J02 [111] sl
5 21010 1,100.8 arnre 020.0 4255 1.0 355.7 4023 204 [11H 0,0 Y
L} £0a.0 4118 2514 5.1 120.7 2034 121.0 iz 03a 0.0 FRRIE ]
7 7114 304.0 2220 3001 1011 200.3 111.0 07 141 0.0 2,224
1] 473.4 2400 147.1 2020 7048 .o 172 539 48.0 00 1,465 0
4] £96.4 304.4 168.0 2%5.3 00.3 2179 010 LA 1] 00 1,8700
10 B58.7 4807 2070 A08.2 142.8 dari 184.0 108.9 080 00 a,0020
" 570.3 2001 1772 243.3 ab.1a 200.0 03.0 LR un.o 0.0 1.700.1
12 200.4 132.4 80.9 1" 300 04.3 424 Fatl] 2.0 0.0 m7n.
12 7351 3740 228.4 3138 109.7 200.7 10.5 8.7 700 0.0 23080
14 1,121.8 5700 3408.0 470.5 187.4 400.9 182.9 1277 1150 0.0 35200
15 11211 573.4 350.3 48065 t8u.2 408.0 {83.0 120.3 110.5 00 395372
10 1,100.0 50820 3439 AT2.2 105.2 4014 100.0 120.0 144 0o 34435
17 013 153.3 8340 1205 450 1093 ae1 340 .9 0.0 045 5
18 500.0 a0 102.2 251.7 8a.0 2141 (6.2 ur.z 010 6.0 Lo 6
19 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00
Total 12,180.3 0,100.4 3,767.1 5,100.5 18108 44214 1,007.3 1,907 .4 1,250 3 0.0 30,400
" 1 204. 104.0 835 8r.2 30.5 741 332 232 211 0.0 ga1d
2 18.4 64 LS 7.0 27 67 20 21 1.0 0o 510
3 62.4 3.8 10.4 26.8 8.3 227 102 7.1 08 o0 1036
4 2132 108.5 G4.2 .0 a1e 77.4 344 243 20 0.4q Wi h
-] 1,702, 806.3 5203 720.0 254.2 a10.0 2176 1830 1700 414} 5,343 0
6 831.7 321.3 100.3 2003 04.3 2202 103.0 710 a3l 0o 1,002 4
? 560.3 203.0 174.4 2300 ain 2013 1.4 e urn 00 17003
a 369.7 108.1 1149 157.7 552 1341 60.3 421 .2 a0 1,100 4
9 487.3 217 145.2 109.4 @97 169.6 162 332 403 o0 1,400.7
10 7471 a80.1 232.2 RaL:E) 115 2.1 1210 851 172 0.0 2,244 %
11 4454 22040 130.4 100.0 GO.5 101.6 720 507 40.0 [+] ] 1,9/
12 200.3 103.4 G3.2 noa 03 73.0 332 21 210 0.0 a2
13 5741 2621 170.4 244.0 057 20803 ik L] a4 o) 00 1,601.8
14 8759 4439 2722 77 130.7 nre 142.0 09.7 00.5 0.0 27401
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A Demographic and Economic Model of the CPP

To compute the wages paid to those employed persons, we applied the value for
each cell in the matrix to the corresponding annual average wage. Wages are shown in
Table 4.9 in Chapter 4. For each year, the corresponding productivity index was applied

to reflect the future performance of the economic agents into the national output.

The procedure that we followed for this was to multiply the average weekly wage,
$655.88 (industry 5, manufacturing industries), by the productivity index for the year, ie.,
1,0362. This yields to 679.63 that multiplied by 62 (weeks) give us $35,340.39 annually.
This amount was multiplied by the number of active persons in each occupation and for
all age groups, having as a result the amount of wages paid to that industry during the

year.

For productivity index figures, we considéred two different scenarios. The first is
the result of a projection made based on a linear regression model as explained in the
preceding chapter; the second corresponds to the assumption made in the CPP Actuarial
Report? that apply varying yearly increments in productivity from 1993 to 1995 and a 1%
yearly increase onwards. Data for productivity is shown in Appendix B, Table B6
(historical data) and in Table 4.12 (projected data). We must state that inflation rate was

not considered in our mode! since we are dealing with real, not nominal, values.

Applying this same procedure to all industries and all years, we arrived at the totals

for this variable, i.e., wages paid, needed for our economic model. Those totals for each

2 Canada (1991-E)
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Chapter 5. Results

industry were added to the corresponding productivity-indexed profits of the same
industries (see Table 4.11), to obtain the Value Added for the year. The amounts of this
variable for the different projected years are shown below, for both scenarios previously

described.

Table 5.4 Value Added. Canada, 1993 - 2011
(constant 1992 million dollars)

Scenario 1 Scenario 2
Year Regression CPP
Model Assumption

1993 386,830.7 368,097.5
1994 393,361.6 373,840.6
1995 399,801.9 379,490.7
1996 406,133.9 385,794.3
1997 412,340.7 391,982.5
1998 418,397.5 398,031.86
1999 424,288.6 403,926.1
2000 429,993.9 409,646.4
2001 435,496.8 415,176.4
2002 440,781.7 420,500.6
2003 445,828.0 425,599.0
2004 450,625.7 430,461.4
2005 455,162.3 435,075.3
2006 459,432.2 439,435.1
2007 463,432.0 443,537.0
2008 467,156.0 447,374.8
2009 470,604.7 450,948.7
2010 473,778.1 454,258.2
2011 476,669.0 457,295.9

5.4 Projected cost of benefit payments.

As a means of linking the results of our demographic model with the economic

model, we must create a measure that will yield an index of all the involved variables.
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Such an index will help us in our objective, i.e., assessing the overall economic burden
of the CPP relative to the output of the Canadian economy. For this purpose, we have
to estimate the expected amount of benefits that the CPP will pay to the beneficiaries in
the projected years, i.e., 1993-2011. In order to do so, we multiplied the number of
persons aged 60 and over by the expected maximum initial monthly retirement pension

that they would be entitied to. That pension was $836.11 for the year 1992.°

For each year, the totals for this benefit were obtained taking into consideration
some additional assumptions. Those beneficiaries aged 60-64 are entitied to an
actuarially reduced pension. That reduction is equal to 0.5% for each month between age
65 and the age when the pension begins. For our purposes, we assumed that the
population aged between 60 and &4 is distributed in such a way that the actuarial
reduction factor is 0.875. Secondly, we assumed that the ratio of the average monthly
¢ 2nsion to the maximum monthly pension was 0.789, according to the cata of the CPP
Actuarial Report.* These two factors, applied to the retirement pension vaiue, yield to
$439.15 as our average monthly retirement income. Finally, we considered a distribution
of retirement election proportions pursuant to the above mentioned Report. That

distribution is shown in Appendix B, Table B7.

Since the CPP provisions (see Appendix A) imply that, besides the retirement

benefit, beneficiaries may receive disability and survivors pension, as well as death and

3 Canada {loc. cit.)

4
ibid
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orphan’s benefit, we must estimate them also. In order to be consistent with CPP's
figures®, we assumed that the ancillary benefits will maintain the same proportion to the
total amount of benefits as calculated in the CPP Actuarial Report. Therefore, once our
retirement benefits had been calculated, we adjusted the corresponding anciliary benefits,

obtaining the totals of all benefits for each year, as shown in the following table.

Table 5.5 Estimated CPP benefit payments. Canada 1993 - 2011
(constant 1992 million dollars)

Year Total Benefits
1993 23,468.4
1994 23,8845
1995 24,171.0
1996 24,529.3
1997 24,800.4
1998 25,403.5
1998 26,014.5
2000 26,651.7
2001 27,306.2
2002 27,993.3
2003 28,698.3
2004 29,416.8
2005 30,152.3
2006 30,905.0
2007 31,853.7
2008 32,388.4
2009 33,134.3
2010 33,902.6
2011 34,681.5

5
ibd
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5.5 Measure index.

in order to assess the economic burden that the CPP's expected benefits will
represent to the economy, we conceived a modification of the PAYGO rates.® Concisely,
our index means the ratio of those benefits to the value added at each year. The rationale
behind this index, developed in this thesis, is that the society as a whole must produce
enough output te face the financial burden derived from the benefits granted to its

population.

As the index diminishes the strength of the social security system improves, since
that would imply that each person represents a lesser burden for the nation, in terms of
national production. However, this index is expected to behave in an upward fashion,
reflecting the fact that each year the burden of the non-active population becomes heavier

in relation to the caiculated value added.

Furthermore, since the dependency ratios are expected to increase in the future,
as explained before, the overall weight of those persons is more significant to the whole

economy. The following table shows the pension cost index for both scenarios.

5
PAYGO rale for a given year corrasponds 1o o ralio of the year's total benelit expendituras 10 tho yoar's 1olal conlributory oamings. [Cenada
{1991.E)]
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Table 5.6 Pension Cost Index. Canada 1993 - 2011

Scenario 1 Scenario 2

Year Regression CPP
Model Assumption

1993 6.07% 6.38%
1994 6.07% 6.39%
1995 6.05% 6.37%
1996 6.04% 6.36%
1997 6.01% 6.33%
1998 6.07% 6.38%
1999 6.13% 6.44%
2000 6.20% 6.51%
2001 6.27% 6.58%
2002 6.35% 6.66%
2003 6.44% 6.74%
2004 6.53% 6.83%
2005 6.62% 6:93%
20086 6.73% 7.03%
2007 6.83% 7.14%
2008 6.93% 7.24%
2009 7.04% - 7.35%
2010 7.16% 7.46%
2011 7.28% 7.58%

Under Scenario 1, that projects the productivity index according to a regression
model, we have for example that in 1994 benefit payments that are expected to be paid
by the Canada Pension Plan will represent 6.07% of the nation's Value Added; in year
2000 it will be increased to 6.20%. As for Scenario 2 (CPP's productivity index

projections), the corresponding figures would be 6.39% and 6.51%, respectively.

As can be easily observed, productivity gains play an important role in the
economic burden that CPP's future benefit payments will represent. Small changes in the
productivity index have a direct impact in the expected costs of the plan. Therefore, the

cost of the social security system is highly dependent to the performance of the economy.
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Conclusions and Extensions

A number of reasons accaunt for tho tradilional lack of concern with rospect o
n criticat economic analysis of tho role, fuaction and impact of tho stalo {..)
pension sysloms...[among them is that] thuv have boan incotporaled intu
brondar based Ideclogy and social philosophy ... not analylical calogoiios,
Richaid Doeaton

6.1 Conclusions.

According to the results previously shown, and making allowance for the normal
deviations in the assumptions, we may reach some important conclusions from this

research. For simplicity, we will express them in point form:

6.1.1 Population projections, under the methodology of the demographic
accounting, and its Socio-Demographic Standard Matrix approach, can be performed in
a concise, clear form. Since each component of the matrix is related to the rest, the use

of the input-output concept heips us to determine the future structure of the population.

6.1.2 The projected age groups for the period under analysis, i.e., 1993-2011,
imply higher dependency ratios than those obtained from the age groups estimated by
Statistics Canada {see Figure 5.1). This means that in the near future, i.e., 20 years from
now, the ratio of non-active persons to active persons will be no lower than 62% and its
trend suggests higher numbers beyond this period. This is due to the expected low birth

rates and longer life expectancy of the Canadian population.

78



Chapter 6, Conclusions and Extensions

6.1.3 The performance of the Canadian economy must be sufficient to pay out the
expected burden of the CPP benefits. This implies that the efficiency of the gconomic
agents, measured in term:.; of the productivity index, must attain certain minimum levels
of efficiency. If that performance is not reached, then national output might not be
sufficient to face the burden derived from this, and perhaps other, plans. Therefore,
Canada must increase its output and productivity gains in the near future, otherwise the

country will be in great pains to face the consequences.

6.1.4 Some changes may be necessary in the public benefit systems, if society
is to keep them affordable and sound. However, most of the reviewed analyses are
focused on the increase in dependency ratios alone. Our suggestion is that we must
consider a way to relate the output of the economy and the future population of the
country, since the whole population is responsiblé for its own support. This responsibility
must be met in terms of production of goods and services, and in terms of productivity.

Also, the programmes should not be influenced by political decisions.
6.2 Extensions.

The results of the simulation carried out in the preceding chapter suggest that the
stability of the Canada Pension Plan is not threatened at least in the next two decades.
These resuits depend on the structure of the model, especially the values assumed for
the model's parameters. Structurally speaking, the model in the thesis consists of two

submodels: a demographic submodel and an economic submodel.
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The demographic submode! describes the evolution ot the population structure
through time. In this submodel, birth rates as well as death rates for the various age
groups that constitute the population are assumed to be exogenous. Demographic
developments take place inexorably through time and provide the main driving force for
the system’s dynamics. The demographic submodel provides annual projections of the
occupational structure and earnings of the labour force, from which wages can be
projected for each of the coming twenty years. This is the link between the demographic

and economic submodels.

In the economic submodel, annual national income (computed as the sum of
wages and industry profits according to the value-added approach) is projected for the
next two decades. Here the most important parameter used in calculating these
projections is the productivity growth rate. It is thé ageing of the population predicted by
the demographic submodel that may threaten the integrity of the CPP. Without a
reasonable productivity growth, the system'’s health will be in great trouble in the near
future. The value assumed for the annual growth in productivity thus plays a critical role

behind the predictions of the thesis’ model.

Productivity growth depends on technical progress, capital accumulation, and the
quality of the labour force. The most important factor behind productivity growth is
technological progress, i.e., new technologies and new ways of organizing production.

However, technological progress is inherently uncertain and quite difficult to measure.

A high capital-labour ratio, achieved through capital accumulation, also yields a
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high output per worker. The role played by human capital, accomplished through
education and training, is also fundamental in increasing productivity. All these factors can
be influenced by government policies, such as research and development, and

expenditures on health and education.

Besides the assumptions made on productivity growth, the economic submodel
also assumes implicitly that the economy will be well-behaved in the next two decades,
namely there will be no excessive unemployment, and no major structural changes in the
economy. All these assumptions should be kept in mind when trying to interpret the
predictions of the model. Particular care should be given to the assumed value of
productivity growth and the time horizon considered in the model. For a time beyond the
next two decades, the uncertainty concerning the parameters of the model increases

tremendously, and the predictions would lose much of their power.

6.2.1 Sensitivity analysis. in the economic submodel, productivity growth is
assumed to be exogenous. The annual rates of productivity used in this thesis seems to
be reasonable at this point of time (see Table 4.12in Chapter 4), however the model has

also been simulated for three more scenarios:

(A) Productivity: as for the sensitivity analysis regarding productivity growth, the
first scenario involves more optimistic values than the figures obtained by the regression
model: the second is characterized by a more pessimistic outlook for the future, lower

than the CPP's assumptions. For both cases, the change is 3.0%
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(B) Active population: the third scenario used for sensitivity analysis considers that
more people will participate in the economic activities. For this scenario, the change is

2 0% more persons than those assumed in Table 4.6.

The new set of alternatives is Scenario 3, 4 & 5. Results and their relative change

to Scenarios 1 & 2, for both Value Added and Pension Cost Index, are as follc.ws:
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Chapter 6. Conclusions and Extensions

As we can observe, changes in productivity gains and active population proportions
affect the Value Added, and consequently, the Pension Cost Index. However, in the case
of productivity, the yearly variation diminishes as we approach the end of our projection
period. For example, in the corresponding tables (6.1, 6.2, 6.3 & 6.4) we notice that each
year the increase in the Value Added is smaller than the previous' year increment; a

similar feature can be observed in our Pension Cost Index.

On the other hand, when we assume a higher proportion of active population than
that of Scenario 1 & 2 (see Tables 6.5 & 6.6), the effect is the opposite: as we have
more people involved directly in the economic activities, the Value Added grows each
year relative to the preceding year. Again, the Pension Cost Index is smaller each year,

reflecting the behaviour of the Value Added.

We may suggest that, if all assumptions behave as expected, the increase of the
productivity gains is at least as important as an increase in the active population
proportions, since both variables affect directly the future output of Canada, and
consequently, the cost of the CPP. This may lead us to believe that, in the final analysis,
human beings are the most precious capital asset of the country. That asset must be as
productive as possible, and the nation must look forward to the best long-run investment
in these areas, i.e., amount (number of persons) and quality (skills, education, attitude)

of the population.
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A Demographic and Economic Model of the CPP

6.2.2 Alternative applications. The model built in this thesis has many applications.

Among them we may mention the following:

A It can be used to study the evolution of the Canada Pension Plan, which is

the raison d'étre of this research. For a given rate of annual contribution, the model can
be used to decide whether there will be financial problems in the future. Using the maodel,
one also can compute the annual contribution rate required to support the old generation

and to see if the required rate imposes an excessive burden on the young generation.

B The predictions concerning the evolution of the size of the senior citizen

group will be helpful in health care planning to ensure the necessary resources required

in meeting the needs of this group.

C The model can be used for education planning. This requires a more

disaggregated population structure than is found in the thesis. More specifically,
population subgroups should contain persons in the different stages of schooling, such
as kindergarten, elementary and secondary school, high school and university students,
as well as their completion rates. From the economic submodel, one also should try to

determine the resources required for education and training.

D The demographic submodel also can be used to analyze immigration

policies. In the demographic submodel, the annual number of immigrants accepted into

the country is set at around 150,000, and the composition of this group is also assumed
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Chapter 6. Conclusions and Extensions

to be exogenous. For Canada, a thinly populated country with abundant natural
resources, a more selective immigration policy can be pursued. The question then is to
find the optimal number of immigrants to be admitted each year as well their optimal

compoasition in terms of skills and age.

E Fertility decisions can be made endogenous in the model along the line of

overlapping-generation models. In this type of models, economic agents make decisions
concerning the number of offspring, saving rates, labour supply decisions and

consumption over their lifetime.

F The economic submodel can be enlarged to become a multi-sector model
that encompasses many industries with their own production functions. These industries
use many intermediate inputs and labour of various skills, Such economic models, known
as computable general equilibrium models, are widely used these days in many countries

for planning and forecasting purposes.

G The model can be extended by improving the linkages between the

demographic and economic submodels. A demographic submodel, in which fertility
decisions are endogenized and depend on economic variables, and a computable general
equilibrium model of the Johansen-type well integrated into a unified structure probably

is the best model to deal with the questions raised in this thesis.
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As a final word, we would like to say that one part of the planning process consists
of ensuring that resources will be available to meet the expected needs of the system.
The other part consists of deciding what these needs ought 1o be. This thesis deals with
the task of suggesting an alternative approach to the long-run wellbeing of the CPP, in

particular, and the social security system of Canada, in general.
We have followed the principle that more useful than forecasts is the improvement

of flexibility and innovative skills among institutions and persens, and in the development

of statistical systems and intellectual tools for early warning and analysis.
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A.1 List of Programs

OAS

GIS
SPA .

C/QPP
FA
CTC
CAP
Ul

HI

VRDP/ADTR/PWCP/
WVFBP
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Old Age Security

Guaranteed Income Supplement

Spouse's Allowance

Canada / Quebec Pension Plan

Family Allowances

Child Tax Credit

Canada Assistance Plan

Unemployment Insurance

Health Insurance

Vocational Rehabilitation of Disabled
Persons / Alcohol & Drug Treatment and
Rehabilitation Program /[ Provincial
Worker's Compensation Program / War's
Veterans Financial Benefit Program
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A.2 Administrative Agencies

Health & Welfare —

|
OAS CAP VRDP
B A ADTR

Revenue//,//c/QPP -

Canada ‘*;:::fEIFCj

Employment T
Immigration II’

Private boards

PWCF

HI1 Provinces

_W\fPf3E3—~——DePt. Veteran

Affalrs
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A.3 Description of programs

This pages provide an overview of the main programs of the Canadian Social Security
System. Itis intended to give a general description of how the programs operate, who is
eligible, how the benefits are determined, along with some information about the
financing, taxation and indexation of those benefits.

Old Age Security
(OAS)
The Old Age Security program may be considered the cornerstone of Canada’s retirement
income system. Benefits include the Basic Old Age Security pension, the Guaranteed
income Supplement (GIS) and the Spouse's Allowance (SPA). Each is described below.
The Old Age Security Act came into force in 1952, replacing legislation dating from 1927

which authorized the federal government to cost-share provincial means-tested old age
benefits. The main amendments made to the respective legislation are:

1965 lowered the retirement age from 70 to 85 years

1966 establishment of the GIS

1972 introduction of full annual cost-of-living indexation

1975 establishment of SPA

197‘7 modification of benefit formulae, allowing partial pensions

based in years of residence in Canada

1985 extension of SPA benefits to low-income widows and
widowers aged 60 to 64

The OAS benefits, once approved, are payable outside Canada even if the recipient
changes his country of residence.
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Eligibility

(1) to be 65 or more years old,
and (2) to be a Canadian
citizen or legal resident
(A) Full monthly pension
Option 1 (1) must have been 25 years
old on 1/July/1977; and
(2) must have been a legal
resident on that date or have
been residing in Canada after
attaining age 18; and
(3) must have resided in
Canada 10 years prior {0
application
Option 2 if, on 1/July/1977, the
applicant was not 25 years
old, or had no prior residence,
he must have accumulated 40
years of residence after age
18
(B) Reduced pension must have been a resident at
least 10 years after age 18
Benefits life monthly pension, based on the total years of residence in
Canada
each year credits 1/40 of the total maximum amount
is payable both in Canada and abroad
Indexation rates are escalated quarterly according to C.P.L
Taxation income subject to taxes
Financing payments made from government's Consolidated Revenue

Fund.
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Guaranteed Income Supplement

(GIS)

Coming in force in January, 1967 with amendments in 1971, 1972 and 1973, itis
intended for OAS pensioners with no income or only a limited amount of income apart
from OAS. Upon application, OAS pensioners receive the Guaranteed Income
Supptement.

Entitlement is normally based on income of the preceding year, in accordance with the
Income Tax Act.

Eligibility to be recipient of OAS, either full or partial,

to be a low-income OAS pensioner

Benefits the amount depends on marital status and income of pensioner
application must be made each year

payable abroad for 6 months only

Indexation rates are escalated quarterly according to C.P.L
Taxation income not considered taxable
Financing payments made from government’s Consolidated Revenue Fund.
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Spouse's Allowance

(SPA)

In October 1, 1975 an Act'to amend the Old Security Act became effective, and instituted
the Spouse's Allowance as an income tested benefit.

The spouse of a GIS pensioner may be eligible. The amount is based on the couple’s
combined yearly income.

Eligibility to be between 60 and 64 years old; and
(1) to be spouse of a GIS pensioner; or

(2) to be widow or widower of a deceased GIS pensioner

Benefits the amount depends on marital status and income of pensioner
application must be made each year

payable abroad for 6 months only

Indexation rates are escalated quarterly according to C.P.L
Taxation income not considered taxable
Financing payments made from government’s Consolidated Revenue Fund.

.
e
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Canada Pension Plan

The Canada Pension Plan (CPP) is a contributory, earning-related social insurance
program which ensures a measure of protection for a contributor and his/her family
against the loss of income due to retirement, disability and death.

The Plan operates throughout Canada (except Quebec). However, both plans (CPP &
QPP) are coordinated through a series of agreements, in such a way that pension credits
accrued under either plan are recognized by the other.

The CPP was enacted in 1965 and came into force in 1966, as a consequence of former
plans such as the Government Annuities Act (1908). Among the most important legislative
amendments, we may mention:

(a) the full annual cost-of-living indexation,

(b) equality of male and female benefits,

(c) elimination of retirement proof for receiving pensions at age 65,
(d) exclusion of zero-earnings periods due to child-rearing,

(e) establishment of early retirement at age 60,

(f) increase o, disability pensions,

(g) division of marriage benefits due to divorce/breakdown.

The CPP's contributors:

virtually all employed and self-employed persons who are between ages 18 and
65; and

those who earn more than a prescribed minimum income (known as Year's Basic
Exemption).

The benefits provided by the plan are:

(a) Retirement pension

(b) Disability pension

(c) Surviving Spouse's pension

(d) Disabled Contributor's Child benefit
(e) Orphan's benefit

(f) Death benefit

Reciprocal international social security agreements exits for both CPP and QPP, to avoid

duplication of coverage and to ensure that eligible persons may contribute to the pian of
their country of residence. As of January, 1991 there were agreements with 21 countries.
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Eligibility

all individuals that contribute to the plan

Benefits

Retirement
Benefit

Disability
Benefit

Surviving
spouse’s
pension

Disabled
Contributors’
Child benefit

Orphan’s
benefit

Death Benefit

benefits are calculated according the number of contributions
madas to the plan

normal; payable to any person 65 or older who made at least
one valid contribution; early: between ages 60 and 64, is
payable to those who have ceased working or whose income is
below the maximum annual retirement pension; Amount: 25% of
the average adjusted pensionable career earnings

payable to any person who becomes mentally or physically
disabled and who meets minimum contributory requirements;
Amount: flat-rate portion plus 75% of retirement pension payable
to a 65 years old individual

payable to the surviving legal spouse of a deceased contributor,
provided contributions were made for at least 3 to 10 years, and
if (1) the surviving spouse is between 45 and 64, or (2) if the
surviving spouse is younger than 45, he/she must be disabled or
have dependent children; Amount: flat-rate portion plus 37.5% of
the contributor's pension calculated as if he/she would have
been 65 years. At age 65, surviving spouse's pension is equal to
60% of the contributor's retirement pension.

Payable on behalf of the dependant of the disabled contributor,
provided the child is under 18 or under 25 if attending school;
Amount: flat-rate

Payable on behalf of the dependant of the deceased contributor,
provided the child is under 18 or under 25 if attending school;
Amount: flat-rate

Payable to the estate of a contributor who has made
contributions for at least 3 to 10 years; Amount: lump sum
equivalent to six times the monthly retirement pension, up to a
maximum of 10% of the Year's Maximum Pensionable Earnings

for the year.
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Indexation maximum benefit amounts are adjusted annually (January 1)
according the C.P.. of the last 24 months ending in October 31 of
the preceding year.

Taxation income. is considered taxable, except for the Disabled Contributor’s
Child Benefit for a child under age 18

Financing funded from employer and employee contributions, plus interests
earned on fund investment less benefit and administrative
expenses

We must mention that the above description pertains to the Canada Pension Plan since
the Quebec Pension Plan is, essentially, the same. The differences between these two
plans are in conditions that the beneficiary must met, not in the benefits’ structure.

There is also another plan in Saskatchewan (Saskatchewan Pension Plan), that is a
voluntary money purchase scheme which was established in August, 1986 to provide
additional retirement security to those persons not acequately covered by a private
pension plan.
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Family Allowances

(FA)

The objective of the program is to provide financial assistance to parents with dependent
children to help meet the costs of raising them.

The program, which became effective in July 1, 1945, also includes payment of a Special
Allowance on behalif of children who are maintained by a welfare agency, a government
department or a public institution.

Eligibility to be a parent or guardian who is wholly or substantially
maintaining a dependent child under 18, and
to be a canadian citizen, or
to be a permanent resident, or
to be an authorized visitor with income subject to canadian
income tax
Benefits monthly flat-rate benefit
Indexation rates are indexed annually to C.P.l. in excess of 3%
Taxation Family allowances income is considered taxable
Special allowances income is not considered taxable
Financing funded from government's Consolidated Revenue Fund.
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The program piov

Child Tax Credit

(CTC)

ides assistance in meeting the cost of raising children for low-income

and middle-income families. A supplement to the Chiid Tax Credit (CTC) is also available
to parents of eligible children under 7 years provided no care expenses are claimed for
those same children.

Eligibility a parent or guardian who receives Family Allowances on behalf of
a dependent child may claim a CTC on hisfher income tax return

Benefits varies according to family income and the number of eligible
children

Indexation rates are indexed annually to C.P.I. in excess of 3%

Taxation benefit is considered refundable tax or cash payment, depending
on parent's fiscal results

Financing funded from government's Consolidated Revenue Fund.
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Canada Assistance Plan

(CAP)

Effective April 1, 1966, the Canada Assistance Plan authorized agreements with the
provinces for federal sharing of costs derived from welfare services granted in accardance

to provincial legislations.
Under such agreements with provincial governments, the federal government contributes

on a 50/50 basis to eligible costs incurred by provinces and municipalities in providing the
prescribed services of the Canada Assistance Plan (CAP).

The main amendments took place in 1970, 1872 and 1976.

Eligibility persons in need or likely to become in need of welfare services

persons with difficulty in findirig or retaining jobs

Benefits provide basic requirements (food, shelter, clothing, utilities,
household supplies, etc.)

welfare services {e.g. day-care, nursing homes, elderly care)

health services not covered under universal health care programs
according to the Canada Health Act

maintenance of foster child homes

Taxation benefits not subject to income tax

Financing tunded from government's Consolidated Revenue Fund.
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Unemployment Insurance

(Li)

The federal Unemployment Insurance (Ul) program provides protection for workers
suffering income interruptions due to sickness, birth or adoption of a chitld and
unemployment. About 85% of Canadian workers are currently protected.

The legislative history of the Ul is long. Created under the Employment and Social
Insurance Act in 1935, it underwent amendments on several occasions throughout its life.

Eligibility workers (except self-employed) who:
were employed in "insurable employment’, and
have made premium contributions (20 weeks)
Benefits 60% of claimant’s average weekly insurable earnings up to a
maximum
Reqular benefits: are paid during 17 10 50 weeks, depending on
the number of weeks worked
Special benefits:
15 weeks due to maternity
10 weeks due to parental care
Indexation benefits are set annually as a moving-average of the last 8 years
of national annual average earnings
Taxation benefit is considered taxable
Financing financed from employer and employee premiums calculated as:
employee $2.25 for each $100 of weekly insurable earnings up to a
maximum weekly premium of $15.30
employer $3.15 for each $100 of weekly insurable earnings up to a
maximum weekly premium of $21.42
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Health Insurance

(R

The system is a publicly funded and administered universal insurance system providing
full coverage to all residents for medically necessary hospital and physician services.

Access is not limited by ability to pay. Costs are paid by provincial governments, with
some assistance from federal funds. In 1989-90 the federal expenditure on this plan was

$14,109 millions.

Eligibility

provincial residents provided they have resided in the province for 3
consecutive months

landed immigrants are covered as of date of entry, in most
provinces

Benefits

medically necessary hospital care

meals and accommodation

'drugs. supplies, diagnosis tests

medically necessary physician and nurse caré

surgical-dental services

Taxation

premiums paid by employer on behalf of the employee are
considered taxable benefits

Financing

provincial funds plus some assistance from federal government
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Vocational Behabilitation of Disabled Persons Program {VRDP)

 Eligible recipients are those physically and/or mentally disabled persons of working age
who require vocational rehabilitation services. This includes persons who are disabled

because of psychiatric, sensorial, intellectual or learning impairment, and alcohol and drug
addicts.
« Unlike CAP, this program does not establish financial need as a requirement.

» The costs are paid by federal and provincial governments on a 50/50 basis.

Alcohol and Drug Treatment and Rehabilitation Program (ADTR)

» The program extends support for drug and alcoho! problems, with a special emphasis
o) youths.,

» Eligible persons are all those who might require help on this subject. Benefits include
detoxification services, counselling, therapeutic intervention, clinical follow-up, etc.

« The costs are paid by federal and provincial governments. For 1989-90 the federal
allocation was $20 million.

Provincial Worker's Compensation Programs (PWCPF)

* Provide income protection for members of Canada’s labour force who suffer wage loss
due to occupational injury or disease, as well as some assistance with medical expenses.

It is a mutual insurance scheme through which the employers are liable for the costs
of work-related injuries. The funding of the system is paid entirely by employers and is

administered by boards whose function is the assessment of compensation and eligibility.
» Benefits are cash compensation, medical aid and/or rehabilitation services.

lWar Veteran's Financial Bengfit Programs (WVFBP)

x These programs provide three main types of benefits and services to members and
former members of the Canadian Armed Forces:

(a) pensions for disability or death
{b) income support for survivors and dependants
(c) treatment and health care benefits

» Benefits are payable throughout the worid and are administered by the Department of
Veteran Affairs, with funding made from the federal government's Consolidated Revenue

Fund.
» Related programs include: War Veterans' and Civilian War Allowances, Veterans
Independence Program, Veterans' and Civilians Disability Pensions, Compensation of

Former Prisoners of War.,
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Table B1, Total fertility rate’

Canada, 1921 - 1986

Year Rate Year Rate
1921 3.536 1954 3.828
1922 3.402 1955 3.831
1923 ] 3.234 1956 3.858
1924 3.221 1957 3.925
1925 3.132 1958 3.880
1926 3.357 1959 3.935
1927 3.319 1960 3.895
1928 3.294 1961 3.840
1929 a.217 1862 3.756
1930 3.282 1963 3.669
1931 3.200 1964 3.502
1932 3.084 1965 3.145
1933 2.864 1966 2.812
1934 2.803 1967 2.597
1935 2,755 1968 2.453
1936 2.696 1969 2.405
1937 2.646 1970 2.331
1938 2.701 1971 2.187
1939 2.654 1972 2.024
1840 2.766 1973 1.931
1941 2.832 1974 1.875
1942 2.964 1975 1.852
1943 3.041 1976 1.825
1944 3.010 1977 1.806
1945 3.018 1978 1.757
1946 3.374 1979 1.764
1947 3,595 1280 1.7486
1848 3.441 1981 1.704
1949 3.456 1982 1.694
1850 3.455 1983 1.680
1951 3.503 1984 1.690
1952 3.641 1985 1.670
1953 3.721 1986 1.670

{1) avorage numbes of childien that would he bom il women ware to pass through all child-baaning yoars conlorming 1o tha aga-spaciic tortdty rales
ol a giveh year.

Sources:  Stalistics Canada {1984). Curront demographic anilysis. Fartilty in Canada liom haby-boorn o baby-bust. Data from 1021 to 1082,

Sratistics Canada (1990). Populition Prujeclions lor Canada, provinces and lontoroes. Data from 1083 1o 1986,
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Table B2. Population Projections
Canada

(Figures in '000)

Population Net

Year {begin of Births Deaths Migration
year)

1993 27,217.3 337.6 199.3 71.56
1994 27,427 1 327.8 202.2 70.9
1995 27,623.6 318.7 205.1 70.3
1996 27,807.5 310.3 207.9 £69.8
1997 27,979.7 302.4 211.4 69.2
1998 28,139.9 294.7 214.8 68.8
1999 28,288.6 287.4 218.2 68.3
2000 28,426.1 280.6 221.5 67.9
2001 28,553.1 2751 224.9 67.5
2002 28,670.8 270.2 229.1 67.1
2003 28,779.0 265.2 233.3 66.8
2004 28,877.7 260.8 237.5 66.4
2005 28,967.4 257.1 241.6 66.1
2006 29,049.0 253.5 245.5 65.9
2007 29,122.9 249.8 248.7 65.6
2008 29,188.6 246.5 253.9 65.4
2009 29,246.6 243.4 258.1 65.2
2010 29,297 1 2401 262.5 65.0
2011 29,339.7 237.8 266.8 64.8

Souice: Stalistics Canada (1990). Population Projections lor Canada, piavinces and terrilosios. Calaloguo 91-520.
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Table B3. Immigration, Emigration and Net Migration.

Canada, 1971-72 to 2010-11

(Figures in '000)

Immigration Emigration Net Migration
Year assumption (1) assumption
low high low high
1971 1972 118 1168 GO a2 02
1972 1973 130 190 u2 [ oo
1973 1974 214 214 B4 130 130
1974 1975 213 213 79 134 134
1975 1976 166 166 G5 3 10
14976 1977 133 133 57 76 76
1977 1978 105 105 i¥] 4z 42
1978 1979 83 83 2] 14 19
1679 1980 138 138 b n? ¥4
1080 19481 129 129 a4 U5 i5
1961 1082 135 135 a5 v w
we2 1983 10% 105 50 an o5
1903 1984 88 B8 LU i 30
1944 1985 84 84 a6 M R}
14585 198G a8 1] 45 43 43
1986 1987 126 126 51 75 7%
1987 1988 151 151 4 1o 110
1908 1989 160 160 a1 114 1y
1989 1990 160 170 HG u4 104
1050 1991 150 180 66 u4 114
1901 1992 140 05 G7 73 i
1992 1803 140 190 68 72 e
1953 1994 140 195 €69 kgl 126
1994 1995 140 200 70 70 130
1995 1996 140 200 70 70 130
1986 1997 140 200 70 70 140
1997 1058 140 200 70 70 10
1598 1999 140 200 70 70 130
1959 2000 140 200 70 70 130
2000 2001 140 200 70 70 130
2001 2002 140 200 70 70 130
2002 2003 140 200 70 70 130
2003 2004 140 200 70 70 130
2004 2005 140 200 70 70 130
2005 2008 140 200 70 70 130
2006 2007 140 200 70 70 130
2007 2008 140 200 70 70 130
2008 2009 140 200 70 70 mn
2009 2010 140 200 70 70 1390
2010 2011 140 200 B1 50 10
(%) numbars corraspend 1o projection 4
Source:  Stallstics Canada (1990). Populalion prajeciions fof Canada, provinces and tetritories Catalogue 91.520.
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Table B4. 1980 Standard Industrial Classification

10

11

12

13

14

15

16

17

18

19

Canada

Agricultural and related service industries

_ Fishing and trapping industries

Logging and forestry industries

Mining, quarrying and oil wells industries

~ Manufacturing industries

Construction industries

Transportation and storage industries
Communication and other utilities industries
Wholesale trade industries

Retail trade industrieé

Finance and insurance industries

Real estate operators and insurance agent industries
Business service industries

Government service industries

Educational service industries

Health and social service industries

Accommodation, food and beverage service industries
Other service industries

Unclassified

Source: Statistics Canada (1960). Standard Industrial Classiication 1980, Calalogua 12-501 €
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Table B5. 1980 Standard Occupational Classification

10

Canada

Managerial and other professional

" Clerical

Sales

Services

Primary occupations
farming, horticultural and animal husbandry
fishing and trapping

forestry and logging
mining and quarrying

Processing

machining, fabricating, assembling & repairing

Construction

Transport

Material handling and other crafts

Unclassified

Source: Stalistics Canada (1993). Labour force annual averagjos 1692, Calalogue 71-220
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Table B6. Index of Industry value multifactor
productivity for selected industries, Canada

(1986 = 100)

Year Business Manufacturing
1961 75.0 56.0
1962 78.3 61.1
1963 80.7 63.7
1964 83.0 67.1
1965 84.5 69.6
1966 85.5 69.6
1967 83.6 67.8
1968 86.1 71.1
1969 87.9 74.3
1970 87.9 721
1971 90.9 75.3
1972 93.4 79.7
1973 96.6 84.9
1974 93.9 84.7
1975 91.9 78.7
1976 853 84.0
1977 95.5 88.6
1978 95.7 90.6
1979 95.9 90.5
1980 94.8 87.1
1981 94.9 89.7
1982 90.0 82.2
1983 93.6 89.8
1984 97.9 98.7
1985 99.0 101.8
1986 100.0 100.0
1987 101.4 101.0
1988 101.9 100.8
1989 100.7 97.8
1990 98.6 93.1
1991 96.9 89.6

Source: Stalistics Canada (1992). Aggregale productivily measures. Calalogue 15-204 E
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Table B7. Retirement Election Proportions

by age group. Canada.

Year ' 60-64 65-69 70 +

1992 12.90% 38.65% 87.50%
1993 12.90% 43.25% 87.50%
1994 12.90% 42.70% 87.50%
1995 12.90% 40.35% 87.50%
1996 12.90% 38.60% 87.50%
1997 12.90% 35.50% 87.50%
1998 12.90% 35.50% 87.50%
1989 12.90% 35.50% 87.50%
2000 12.90% 35.50% 87.50%
2001 12.90% 35.50% 87.50%
2002 12.90% 35.50% 87.50%
2003 12.90% 35.50% 87.50%
2004 12.90% 35.50% 87.50%
2005 12.90% 35.50% 87.50%
2006 12.80% 35.50% 87.50%
2007 12.90% 35.50% 87.50%
2008 12.90% 35.50% 87.50%
2008 12.90% 35.50% 87.50%
2010 12.90% 35.50% 87.50%
2011 12.90% 35.50% 87.50%

Source: The Canada Pension Plan Fourteerth Actuarial Repoil (1981)
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