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Abstract

The Friendship Centres in Canadaapla pivotal role in communitgnd economic
development by providing training and employment opportunities, facilitating social
development, and building human and resource capdoityAboriginal CanadiansThe
availability of occupational projections may facilitate the worktioé Friendship Centrelsy
providing valuable information concerning future labour market outcomes, allowing their
programs to more appropriately prepare Aboriginal Canadians with the required skilisygt
and education to meekpectedabour demand. By surveying the best practices in labour market
demand and supply modeling used by national-railonal and sectoral organizations, this
report will help provide a stronger understanding of the pialepower of labour market
forecasting, while acknowledging the difficulties and obstacles inherent in any projection process.
Furthermore, this report will discuss methodologies that could be implemented by the Friendship
Centres to estimate thospedive occuptional labour supply andemand facing Aboriginal
Canadians.
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Review of Best Practices in Labour Market Forecasting
with an Application to the Canadian Aboriginal Population

Executive Summary

The Friendship Centres in Canada play a pivotal role in community and economic
development by providing training and employment opportunities, facilitating social
development, and building human and resource capacity for Aboriginal Canadians. The
availabiity of occupational projections may facilitate the work of the Friendship Centres by
providing valuable information concerning future labour market developments, allowing their
programs to more appropriately prepare Aboriginal Canadians with the reckiltedtiaining
and education to meet expected labour demand.

By surveying the best practices in labour market demand and supply modeling used by
national, sulnational and sectoral organizations, this report provides a stronger understanding of
the potatial power of labour market forecasting, while acknowledging the difficulties and
obstacles inherent in any projection process. Furthermore, this report discusses possible
methodologies that could be implemented to estimate the prospective occupabionasigpply
and demand facing Aboriginal Canadians.

This report finds that the most crucial foundation for any labour market forecasting
model is the manpower requirements approach. This approach forecasts occupational demand
and occupational supply septely. When forecasting occupational demand, the manpower
requirements approach follows six main steps:

(1) Forecasting the macroeconomic reference scenario: developing an estimate of
future economic conditions.

(2) Projecting future demand by industestimatirg future output by industry using
input-output matrices.

(3) Projecting employment by industry: applying estimates of labour productivity to
the estimates of future output by industry.

(4) Projecting future employment or expansion demand by occupation: applying
occupational coefficients (the share of an occupation in a particular industry) to
the projections of employment by industry.

(5) Projecting separations and replacement demand by occupation: developing
estimates of the total number of people leaving an occupdtie to retirement,
injury, stress leave or parental leave, and the total number of people entering the
occupation; if there is a net loss of workers, an additional step will be necessary to
determine the total number of people required by the industmchwwill not
necessarily equal the net loss of workers.

(6) Calculating total demand by occupation: combining the estimates of the total
number of individuals required from expansions demand in step (4) and
replacement demand in step (5).



Once occupational einand has been forecasted, the manpower requirements approach
forecasts occupational supply, which also has six steps:

(1) Projecting the number of graduates and dropouts: estimating the number of
individuals who will graduate by level of education or fieldstudy or both and
applying education to occupation matrices to place the estimated number of
graduates into specific occupations.

(2) Estimating labour force participation rates: applying labour force participation
rates to the number of graduates in eachupation to determine exactly how
many of the graduates will actually be working of those available to work in each
occupation.

(3) Projecting interprovincial and interregional migration: determining the number of
individuals who will enter an occupation anspecific area because they migrated
from another area of the country; this step is unnecessary at the national level.

(4) Projecting future immigration: determining the number of individuals who will
enter an occupation through immigration.

(5) Projecting future labour market reentrants: estimating of the number of
individuals entering the labour force after temporary departure; the nature of this
estimate will depend on how replacement demand was calculated during
occupational demand estimation.

(6) Calculating labour supply by occupation: aggregating estimates of graduates,
migrants, immigrants and neteatrants by occupation.

The final step of the manpower requirements approach is to compare the estimates for

occupational demand and occupational supply andrdéne if there will be a surplus or a
shortage of workers in each individual occupation.

The manpower requirements approach can be modified, extended and simplified in a number

of ways. This report discusses both tten@dian Occupational Projecti@ysem and the Bureau

of Labor Statistics occupational projection model to highlight some of the major alterations that
can be implemented when undertaking a labour market forecasting model. This report also
discusses a number of other occupational demandwguy systems from Canadian provinces
and Canadian industries, as well as other countries around the globe.

This review of labour market forecasting theory and practice highlighted a number of best

practices. The more general best practices include:

A Forecasting future labour supply, as opposed to only labour demand, since this
indicates where imbalances will occur.

A Projecting both expansion demand and replacement demand to generate total labour
demand, since replacement demand represents a large propofti@verall
occupational demand.

A Replacement demand estimation including more than retirements since individuals
are likely to move in and out of the labour force throughout their careers for a variety
of reasons.

A The use of the most up-date data for ccupational demand and occupational supply
projections since this is the only way to develop the most accurate picture possible.



A The incorporation of bottorap information for both occupational demand and
occupational supply projections since this will @msconsistency between the data
and the real world.

A Projection horizons over the meditterm (5 to 10 years), repeated evewy to three
years, since thigvill provide labour market information that individuals can actually
use to guide their labour matkbehaviour.

Aside from these broad guidelines, the literature also suggests that there are a number of
specific best practices that should be implemented whenever possible when performing labour
market forecastsncluding the following:

A Occupational rability adjustments should be included in any study of occupational
demand and supply, since there is the potential for a tremendous amount of
movement between occupations both horizontally and vertically. This can be done by
either accounting for occupatial mobility in the estimates or by developing an
indicator of risk that highlights which occupations are the most likely to be influenced
by the business cycle or by interoccupational mobility.

A The estimation of future labourethand and labour supply Hyurs because of
increasing reliance on part time work and casual labour. Estimates based on the
number of jobs will inaccurately account for this recent development in the labour
market.

A Analysis of both stocks and flownsince this increases the accuracyl completeness
of the final results and allows for the potential application of behavioural models
through flows analysis.

A Estimation of occupational and qualification shares through multinomial logistic
regression rather than the simple extrapolatibrpast trends since multinomial
logistic regressions constrain the summation of the shares of employment across
occupations to one, whereas simpler methods of estimation do not have this feature.

This entire discussion of labour market forecasting consliesuggesting a potential
labour market forecasting model for the Canadian Aboriginal population. Essentially, a
forecasting model for Canadian Aboriginal occupational supply would proceed identically to the
manpower requirements approach and to oconpatisupply models used elsewhere. However,
there are two particular challenges that must be considered when esti@aisdjan Aboriginal
labour supply through labour market forecasting model.

First, when estimates of future Canadian Aboriginal lalsoqpply are developed by age
group and gender, the projection assumptions must take into consideration the impact of
intragenerational ethnic mobility (a shift in ethnic affiliation of a given individual throughout
their lifetime) and intergenerational eth mobility (a shift in ethnic affiliation between children
and parents). Both types of ethnic mobility present serious challenges to Canadian Aboriginal
labour market forecasting and analysis. Second, there is a considerable education gap between
the Carmadian Aboriginal population and their nréoriginal counterparts (Calver, 201%lence,
any projections of future Canadian Aboriginal educational attainment must consider the potential
for rapid catchup. This catckup could be caused by a variety of tast which may not be
identifiable at the beginning of the projection period.



The ease of forecasting Canadian Aboriginal occupational supply is in sharp contrast with
the obstacles encountered during Canadian Aboriginal occupational demand projecteons. Th
biggest impediment to labour demand forecasting for the Canadian Aboriginal population is that
there is not a fidemando for Canadian Abori gi |
workers and demand for workers on reserves. Quite simply, lakowrdd by employers cannot
be identityspecific, as this would be considered an illegal hiring practice. Moreover, employers
should in practice choose the most qualified candidate, independent of their background.

Hence, projecting Canadian Aboriginal opetional demand will essentially break
aggregate Canadian occupational demand into an Aboriginal component andhbonigmal
component by using their respective population and occupation sHamesestimates of
retirement and net fentry and exit, simar approaches would be us® ensure that the numbers
reflect the Canadian Aboriginal popul ati onds

The methodology for forecasting Canadian Aboriginal occupational demand presented
this reportalso includes a discussion diet potential inclusion of set asides. This could be done
by appropriately adjusting the occupational demand estimates derived through the manpower
requirements approach methodology. Sidegailedset aside information is often difficult to
obtain, amalternative would be to add baset asideriformation as an addendumftrecasting
results.

An alternative projection methodology for Canadian Aboriginal occupational demand is a
bottom up approach. Essentially, organizations can be consulted in a rgiyienal area
concerning a variety of factors, especially future economic activity, employment requirements by
occupation and skill leveand the expected impacts of future technological changes. In general,
by consulting with various groups to obtairfarmation on future hiring requirements and
skilled-labour needs, insight into future labour demand by occupation and skill within a given
geographic location can be developed.

A significant drawback to this approach is that it assumes that Aboriginaékgoskll be
willing to work at the firms that are surveyed and that they will be willing to acquire the skills
needed to undertake the job vacancies these firms foresee arising. It also assumes that the firms
will be willing to hire Canadian Aboriginal wkers. Moreover, the lined scope of the bottom
up approachmay not provide information on a diverse array of occupational opportunities,
especially when data on future employment prospects are collected regionally or concentrated
within certain industriesHowever, this largely depends upon #xtent and depth of the survey
performed. It is quite possible that the results could provide a variety of occupational listings,
with information on requisite training, education and skills.

In summary, this repodives the impression that forecasting Canadian Aboriginal occupational
demand and occupational supply may be feasible, but there are obstacles worth considering. On
the supply side, challenges include intragenerational and intergenerational ethnicyreoidlit

the possibility of rapid increases in the educational attainment of the Canadian Aboriginal
population. On the demand side, the main challéngieatthere is not a specific labour demand

for Canadian Aboriginal peoples; there is only labour denragéneral.
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Review of Best Practices in Labour Market Forecasting
with an Application to the Canadian Aboriginal Population

|. Introduction

The Friendship Centres in Canada play a pivotal role in community and economic
development by providing training and employment opportunities, facilitating social
development, and building human and resource capacity for Aboriginal Canadrdes
availablity of occupational projections may facilitate the work of the Friendship Centres by
providing valuable information concerning future labour market outcoemedlingprograms to
more appropriately prepare Aboriginal Canadians with the required skillsiny and education
to meet expected labour demand and supply needs.

Labour market fagcasting is a valuable resoutoecauset has the potential to show the
impact of avariety of different factors, including shagrm business cycle fluctuations dodg-
term structural gdstments on labour market condition$n the face of uncertainty regarding
short and longterm patterns, labour market participants (workers, employers, unions,
organizations, policymakers, governments, etc.) must make infornecesiohs concerning their
education, training, hiring practicescamvestmentsgl Achkar, 2010:iii). Hence, occupational
forecasting models can smooth the decisiaking process of both potential and emtrlabour
market participantsperhaps alleviatig or minimizing the burden of future labour market
imbalances.

More specifically, by informing employers, employees and policymakers, occupational
forecasting facilitates thelearanceof labour market$y reduang the adjustment costs required
to attain balanced labour markets, and the potential social and ecauststhat may arise due
to imbalanced labour marketSovernments caalsouse the labour market informatighMI)
from occupational forecasts to demglincentive that will encourage investment in appropriate
education or training programs. Finally, productivity and efficiency gaes result from
occupational forecasttrough skills matching across occupations, ensuring that workers are
employed inpositions that correspond to their particular knowledge and yabhiaracteristics
(El Achkar, 20105).

! This report was written by Jasmin Thomas under the supervision of Andrew Sharpe. The author would like to
thank Matthew Calver (Economist, Centre for the Study of Living Standards) for useful editorial comments;
Souleima El Achkar for useful critiques amdormation during the early stages of the report; Jonathan Brown, for
his editorial work; Rosemary Sparks (Executive Director, Build Force Canada) for her information on Build Force
Ca n a d a 6-sobilityeestimates; Erwin Gomez (Senior Research Adyikabour Market Research Division,
Employment and Social Development Canada), for his support in understanding the detailed estimation procedures
used by the Canadian Occupational Projection System; and Ray Gormley (Ontario Ministry of Training, Colleges
and Universities), for his help in understanding the occupational projection system implemented by the Ontario
Ministry of Training, Colleges and Universities and how it differs from the Canadian Occupational Projection
System. The author would also like tttank the following people for comments on the final draft: Sonya Howard
(Policy Analyst, National Association of Friendship Centres); Wayne Simpson (Professor of Economics, University
of Manitoba); Sarah Gauen (MiHR); Donna Feir (Associate Professarosfdinics, University of Victoria); Torben
Drewes (Trent University); Gustave Goldmann (Adjunct Professor, School of Sociological and Anthropological
Studies, University of Ottawa); Erin Sawatzky (Employment and Social Development Canada); and David M. Gray
(Full Professor, Department of Economics, University of Ottawa).
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In summary, labour markets can often be imbalanced due to a range of factors. To
overcome these imbalances, labour market adjustments are neddesaryer, an assortment of
obstacles, including information acquisitigpersonalavailability, financial requirements, and
institutional red tapean prevent labour market adjustments from occurring. Hence, occupational
forecasting is a useful tool, asaan help labour market participants partially overcome one
obstacle: information shortages concerning labour market conditions. Thraugiotsion of
labour market information, labour supply and demand modeling indirectly encourages and
facilitates theadjustments required to avoid predicted imbalances.

By tapping into the labour market information provided by labour market forecasts, the
Friendship Centres may be ableréalucefuture unemployment among the Canadian Aboriginal
population In particular,by ensuring that both current and successiMeors of labour market
participants arequipped withessential skills and educatidhe Friendship Centres céaxcilitate
access to employment and geiithdividualstoward achieving career goals.

A. Purpose of the Report

This report is part of a large, lostgrm study, entitledevelopment and Design of a
Feasibility Study to Consolidat e bamdnd O Mar k
Reserve Aboriginal Populatiprundertakerby the National Assoation of Friendship Centres
The basic goal of this feasibility study is to develop a methodological framework and detailed
implementation plan to understand the changing skills supply and demand arnongiral
Canadians. By providing a methodology fustaining detailed labour market informatjdhis
feasibility study can contribute to improving labour market outcomes for Aboriginal Canadians.

The Centre for the Study of Living Standards has been commissioned by the National
Association of Friendship Centres to assist with the development of this feasibility Atudis
stage of the feasibility reporthe main tasks includassessing the sge and quality of urban
Aboriginal labour market supply and demand information in Canada and reviewing the best
practices of existing approaches to labour market supply and demand madetegompleted,
an investigation of the feasibility and costs asated with data gathering, reporting and
implementation W be undertaken.

The first issue, data availabilithas already addresség the Centre for the Study of
Living Standardson behalf of the National Association of Friendship Centres fiorthconing
report entitledAboriginal Labour Market Information in Canada: An OverviéMcKellips,
2015. The second component will be addressed in this reporfocuseson describing the
foundation behind occupational forecasting, the manpower requiremepteadlp, before
delving into specific examples of occupational forecasting modelsorovide the Friendship
Centres with a potential framework to model the changing skills supply and demand among
Aboriginal Canadians,a suggested methodology for CanadiamoAginal occupational
employment projectionss presentedThis methodology astas a crucial contribution to the
feasibility report. The final componerdn investigation of the feasibility and costs associated
with data gathering, repang and implemetation, will be undertaken irthe next monthsas a
separate repart
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B. Structure of the Report

After the introduction, thisreport consists of fivesections. Section 2lescribesthe
foundational model behind many occupational forecasting systems: the manpower requirements
approach (MRA). This section also highlights the assumptions required to undertake
occupational forecasting based on this foundational methodology. Moré&ogtetaik the main
critigues of the manpower requirements approacid discuses the proper usage and
interpretation of the resity labour market information. Sectionp8ovides aroverviewof the
various occupational forecasting models used globallys $éction includedetailed discussions
of the methodologies used Hye Canadan federal governmerand the United Statd3ureau of
Labor Statisticslt alsodescribeshe proceduresmplementediy other nations, such as Germany
and New Zealand, as well as somedelsused by sumational unitsand sectoral organizations,
includingthe Province oAlberta and Build Force Canada, respectiv8lgction 4discusgesbest
practices in the field of ladur market supply and demand modeling. SectiodeScribe a
potential application of occupational forecasting to the Aboriginal population in Canada. It
focuseson a brief outline of a projection methodology, highlighting issues that maydanisg)
implementation. Section @ncluds the report

To supplement the main body of the report, supporting appendices are provided.
Appendix 1 is an annotated bibliography to occupational forecasting, briefly describing the
information provided in a number of seted resources. Apperds2 and 5 describe population
projection methodologies in Canada, which can often be crucial for supply side estimation
procedures. Appendices 3 and 4 outline the estimation of Canadian educational attainment and
labour force paitipation rates. These estimations are essential to the implementation of the
manpower requirements approach. Appendix 6 presents results from the most recent COPS
projections, covering the 201222 time horizon. Appendix 7 describes the National
Occupatbnal Classification (NOC) system used in Canada. Appendix 8 provides tables of
Canadian Aboriginal employment by occupation and industry in 2011. Finally, Appendix 9
provides tables from the 20&®17 COPS projections, which help to highlight each comgonen
of the manpower requirements approach, whileaftlgademonstrating the differentetween ex
ante and exost labour market projection scenarios.



13

Il . General Labour Market Supply and Demand Projections

The proceduresised in occupational forecasting vary in complexity laatfoss time and
space falling into three broad categorieSome of the current techniques used during the
forecasting processimply extrapolate historical trends to the end of the projection dherio
without controlling for otler economic and social factorsor example, in many forecasting
methodologies, future labour market participation rates, used to estimate the size and
composition of the future labour force, are generated by simply lineaténding historical
trends. Some alternativdabour market forecasnethodsinvolve simple regressions relating
changes in dependent variables to changes ier a@ttucial, predictive variable§or example,
future enrolment rates, used to generate estisnatke school leavers, are oftdneated as
dependent variablespnstructed byeferencingexplanatory variables, includinghemployment
rates, population size, demography, and persoisglogableincome levels.Other models are
more complicated, requiringophisticatedeconometric techniquesh&se allowfor a variety of
interactive behaviour between diféert variablesFor example the macroeconomic reference
scenarig used to predict future levels of output by expenditure categorgonstructed by
implementing complex statistical procedur€dearly, thereare important distinctionbetween
the models that fall under each of thebeee categoriesGenerally as model complexity
decreases so does accuracy, however as complexity irgreast and profgsional time
required to maintain the modéhcreases taoConsequently, there is an inhdrdradeoff
between accuracy and cosi#s such, theoccupational forecasting methaglectedby any
particular entity crucially depends on the resources available and the purgosecas$t results
(El Achkar, 201Q7).

Despite the variety of approachemghlightedabove, almost all of the best practices in
labour market supply and demamdodelng find their foundations within the manpower
requirements approach (MRAM this section, &rief discussion of this most basic methodology
is presented, as atiee assumptions and critiques of the MRA. Finalyliscission ofthe usage
of the resultankabour market informatiors provided In the next sectiora detailed explanation
of the methodology of theaBadian Occupational Projecti@ystem (COPSk presentedClose
attentionis given to the COPS model because it is one of the most advanced occupational
forecasting models. In particular, with three decades of experience, accegsmoease amount
of data,extensive human and capital resouraed strong support from the fedegaivernment,
the COPS model has evolved into a rigorous set of procedures, pdalkiable labour market
information used across Canada by various labour market participaetdetaileddescriptions
of the COPS modepresentedn the next sectioprove useful forclarifying some of thenore
opaqueaspects of théVIRA. The subsequensection concludes with a discussion bé tUS
Bureau of Labor Statistibs m e, tadweeltlas &rief overviewof some of the other models that
are usecktlsewhere in the watl
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A. Manpower Requirements Approach

The most important foundational model in the history of occupational modeling and
forecasting is the manpower requirements approach (MRMilely used starting in the early
1960s the MRA achiewed great prominence after beimgcludedint he OECDOs Medi t e
Regional Projecaddressingsocial objectives in education plannirig 1964, the International
Institute for Educational Planningublished an educational planning bibliographith 553
anrotated source<learly, ty the mid- to late1960s, there as already aubstantial body of
literature concerning manpower projectionSince then, the MRAhas undergone extensive
alterations, evolving into a much more complex set of forecasting andtpyojpmocedures. The
current methodology of the manpower requirements apprimdiolvs three basic, broad steps
namely

1) Projecting occupational demand
2) Projecting occupational supply
3) ldentifyingpotential labour market imbalances

Each of these steps, takéndividually, has various components and consideratiass,
discussed below

I. Projecting Occupational Demand

There are many subcomponentsthe development of @rojection of occupational
demand, namely

1) Forecastinghe macroeconomic reference scenario

2) Projectingfuture demand by industry

3) Projectingemployment by industry

4) Projectingfuture employment or expansion demdaydoccupation
5) Projectingseparations and replacement demand by occupation
6) Calculating totalemandoy occupation

These steps must be followed sequentially and often retparapplication ohdvanced
econometric techniques in order to be performed with a high degree of accuracy and precision.
The data requirements also tend tosbbstantial Occasioally, accessing datenay simply be
too onerous if not impossiblejn instances wher therehave not been consistent or persistent
collection procedure$

Step (1): Forecastingthe macroeconomic reference scenario

When projecting occupational demand, it is essential to have an estimate of the future
economicconditions referred to as the macroeconomic referenceasée This macroeconomic
reference scenario should ideally be estimated in terms of expenditurerieategs this greatly

% The information in this section was taken from EIl Achkar (2010:7).

% The information in this section was taken from El Achkar (2010:9).

* Economists disaggregate GDP into four components: consumption, investment, government purchases and net
exports. These four categories are called expenditure categories.
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facilitates the succeeding step§. aggregateoutput growtl? is given, as opposed to the
compositional growth of outpYtadditional assumptions concerning industry shares are required.

In general, the future macroeconomic refeeescenarias often estimated by an external
source, as it involves extensive forecasting experience. Sometimes it is best to base the
macroeconomic reference scenario aoasensusf different economic forecasts produced by a
variety oforganizationg

Step (2): Projectingfuture output by industry

In order to estimate futureutput by industry, it is essential to consider the changing
structure of the economy. Oftetine projection of future outputy industryis performed using
inputoutput matrices, which translate demandelspenditure category into outploy industry.
Mathematicallythe economy can be expressed as follows:

wherex is the vector of total outpult,is the identity matri% A is a matrix of coefficients
representing how many units of one goack required in the production of another good, énd
is the vector of final demand.

Solving for x in the above equation willeterminethe output necessary to produae
given final demad:

[ ] k = -

Step (3: Projecting future employment by industry

In order to estimate future industspecific employment, it is crucial to have information
on labour productivity within an industry. These estimates of labour productivity are often
obtained by extrapolating historical ratgfsproductivity growth By applying these measures of
labour productivity to the infornteon from Step (2): Projecting future output by industn
estimae of future employment demanyg industryis developed

Step (4): Projecting future employment or expansion demand by occupation

®Out put growth is defined as an i ncanesemieesdvertimen economyb?d
® Compositional output growth refers to output growth broken down by expenditure categories. In other words,
aggregate growth is broken down by consumption growth, investment growth, government spending growth and net
export growth.

"When models are developed for industries, sectors, or for small open economics, extremely large projects that
greatly influence economic activity may be explicitly considered. The actual economic effect and composition of
demand for these large projecmust be properly analyzed and predicted, especially since these projects often
require individuals with specific skill sets or capabilities.

8 An identity matrix is a square matrix where each element along the principal diagonal is one, while @rery ot
element is zero.

° A good refers to a consumable item, e.g. tires.

©\When measures of labour productivity are expressed in terms of geyaon per unit of output, to determine

labour demand by industry, data would need to be collected on the amaraiger of hours worked per employee.
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The simplest way to unpack future industry employment levels into occupational
employmentevels is to use occupation coefficientghich are the shares of an occupation in a
particular industry To obtain these coefficientthe use of an industryoccupation matrixs
suggested By applying these industigpecific ocupational coefficients tahe projected
employment of theirespective industries, estimates of labour demand by occupation, subdivided

Figure 1: Manpower Requirements Approach (MRA)

Projecting occupational
demand

w Step 1: Forecasting
future macroeconomic
reference scenario
w Step 2: Projecting
future demand by
industry
w Step 3: Projecting
employment by industry
w Step 4: Projecting
future employment or
expansion demand by
occupation
w Step 5: Projecting
replacement demand
and separations
w Step 6: Calculating

Projecting occupational
supply
w Step 1: Projecting the
number of graduates and
drop outs
w Step 2: Estimating
labour force participation
rates
w Step 3: Projecting
interprovincial and
interregional migration
w Step 4: Projecting
future immigration
w Step 5: Projecting
future re-entrants
w Step 6: Calculating
labour supply by

Interpreting potential
labour market imbalances

wThe projection of future
labour market
imbalances is done by

comparing measures of
occupational supply and
demand, and
determining where any
potential shortages or
surpluses may arise.

occupation

occupational demand

Source: CSLS

by industrycan be acquiredUsing the disaggregated occupational employment information
obtained from this step, identical occupations can be summed across industries to obtain a
projection of total future occupatioal employment.This componentof future occupational
employment isreferred to as expansion dema(itD) andit represents the net change in
occupationaemployment resulting from growth in the econothy.

If there is not enough data to perform the next step, this will be the final result for the
projection of future laboudemand. However, if there is sufficient data to estimate separations
(also referred tas replacement demand), then one morecdapbe performed befoabtaining
a final estimate of future occugpanal demand

™ n general, expansion demand growth is largest for occupations with the largest output growth, as these are the
most likely to have the largest employment growth.
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Step (9: Projecting separations and replaement demand by occupation

The total number of people leaving an occupation is referred to as separations. These
separations can occur for many different reasons, including retirements, deaths, migrations,
illnesses, disabilities, occupatiomabbility, and maternity leavesamong othersBy taking the
difference between the total number of people leaving an occupation and the total number of
individuals entering an occupation, it is possible to measurgeparations

Replacement deman(RD) refers tothe number of workers required to replace the
individuals who have left an occupation. Depending on whether employers want to maintain
current employment levels, or adjust them, replacement demand may be equal to, greater than or
less tlan separations

The procedure for generating estimates of replacement demand and separations is quite
rigorous involving highly advanced statistical techniques. Moreover, developing accurate
estimates requires tremendous amsuohstatistical information. In many instarsseestimates of
future labour demand do not include measures of replacement demand (or separations), as the
data requirements ateo burdensome

In cases where the unit of analysis is a province or a region, interprovincial migration and
interregional ngration are included in replacement demand projections. However, this again
depends very highly on the data and respanailability

Step (6: Calculating total demandby occupation

Assuming that there wsufficient data to undertake the estimationStep (5): Projecting
separations and replacement demand by occupatien this is the final step in the projection
of labour demand by occupation according to the very basic MRA approach. Quite simply, gross
occupational employment demarf®D) is the sumof expansion demand from ste&pand
separatias from stefb.

00 00 YO

These eight steps will result in an estimate of future occupational labour desiagd
the manpower requirements approach.

ii. Projecting Occupational Supply

Similarly to projecting occupational demand, there are many important steps to projecting
occupational suppl¥ Interestingly, projecting occupational supply can prove to be a much more
data intgnsive ananethodologically rigorous tasklhere are a number of importasteps,
namely®

2 The information in this section was taken from Ehkar (2010:101.1).

13 Occasionally, the future workirgge population (including immigrants,-eatrants and migrants) is estimated,

and labour force participation rates are applied to this estimate. Afterwards, educational attainment rates are applied
to the final estimates to obtain an understanding of the actual weaki@agopulation available for employment in
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1) Projecting the number of graduates and dropouts

2) Estimating labour force participation rates

3) Projecting interprovincial and interregional migration
4) Projectingfuture immigration

5) Projectingfuturelabour markete-entrants

6) Calculatinglabou supply by occupation

As in the case of occupational demand estimation, it is wise to follostof these steps
sequentially. However, unlike occupational demand, many of these estimates are independent of
one another. Unfortunately, as previously discussed in the case of occupational demand
projections, many of these estimation procedures requianadd statistical techniques and
econometric modeling. Moreover, the tremendous amount of data required to attain proper
labour supply projections is a congidlele obstacle

Step (1): Projecting the number of graduates and dropouts

Educational attainmerprojectionsare performedy level of educatiomwr field of study
or both Essentially, the number of graduates is estimated by age and gender for a variety of
educational attainment categoriBgsmany cases, the models that forecast educationalraatn
are completely separate from occupational supply models.

Generally, historical data on educational attainment by age and gender can le used
determine trends in graduatiiates. These trends can be projected into the future using
extrapolationtechniques Often, these extrapolative methods can become highly complex,
requiring a strong econonniet foundation

Once estimates of the number of graduates and discontinuants have been derived,
education to occupation matrices are applied to obtain aureaf school leavers by occupation.
The education to occupation matrices can be either field of study to occupation matrices or level
of education to occupation matrices, depending on data availafiihy.matrices essentially
allocate graduates and gauts into occupations by using fixed shares, which are typically based
on previously observed career paths.

Step (2): Estimating labour force participation rates

The trends in labour force participation rates by age, gender and educational level are
calculated using historical dat@imilarly to the process useal Step (1): Projectig the number
of graduates and dropoutshesetrends areoften projected into thefuture by extrapolation
Alternatively, these labour force participation rates can be modeled by using econometric
equations that consider a number of explanatory variables.

each educational category. Education to occupation translations can then be undertaken. Both methods lead to an
estimate of labour supply andaHd yield approximately similar forecasts.

1t might be important to consider occupations that are regulated from within. In these instances, it is not only the
educational qualification that matters but also where those qualifications were acquired.
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By applying thesestimated or extrapolatextiucatiorspecificlabour forceparticipation
rates to the number of graduates by demographic group, it is possible to find a projection for the
number of labour force participartig educational categary

Step (3): Projecting interprovincial and interregional migration

Whether this steis included or not depends on the unit of analysis. At the national level,
this step isunnecessarybut at thesubnationallevel, this is a crucial part of the estimation
procedure, since imigration can be aimportant source of increang labour suply. In general,
migratory changesire assumed to be determined separately from the other factors mentioned
here. Hence, migration is an exogenous variable in terms of the sizelabtiur force

If estimates of migration away from the soétional uni of analysis were included in
replacement demand, then estimates of migration into the region, province or gsateem
included in the labour force. The number ofmiigrants, broken down by age, education and
labor force activity status, can be addedthie estimates obtained froBtep (2): Estimating
labour force participation ratesBy using education to occupation matrices, thesmigrants
can be allocatedcrossoccupations.

If estimates of migrations into and out of the shional unit of analysis were included
in the replacement demand estimates, then this ste required

Step (4):Projecting future immigration

In some models, immigration is included in #simates of occupational labour supply.
Generally, this is accomplished by using fixed immigrant occupation shares obtained from
census data and applying these to the aggregate flow of immigrants into the labour force. It is
crucial to distinguish betwedghose immigrants who enter the labéonce and those who do not,

SO Mtaining estimates of immigrant labour force participatiovely important Immigrantscan
be allocated to occupations by determining their educational attainment and applyingoeducati
to occupation matrices.

Step (5):Projecting future labour market re-entrants

Some individuals will reenter the labour force after a period of ramployment. This
re-entry rate can be estimated by occupation and included as part of the projediituref
occupationalabour supplyDepending on the model in consideration, this may be a net measure
or a gross measure. In particular, if individuals leaving the labour nfarketasons other than
retirementwere included in replacement demand, theasure will be a gross estimate of those
re-entering the labour market. In contrast, if individuals leaving the labour miarketasons
other than retiremenwere not considered in replacement demand, this measure will be a net
measure, namely the difiice between those entering and those leaving the labour market.
Depending on labour market conditions, this net measure could be negative.

Step (6):Calculating future labour supply by occupation
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Depending on data availabilitypese four, or possibly sixstepswill result in an estimate
of future occupational labour supplgingthe manpower requirements approalchparticular,
by combining tle occupatiorspecific estimates of school leavers, namely graduates and
dropouts (SL) migrants(MG), immigrants(IM), and reentrants(NR), an estimate of future
labour supply by occupatiq@S)is derived.

0°Y YO 0O 00 0Y
lii . Balancing Supply and Demand

With estimates for both the future occupational labour supply and labour demand, it is
possible to deelop indicators for labour market imbalanéeShere are a variety of indicators
used in the field of occupational forecastingany of which are published online by the
organization undertaking the forecasis each model tends to implement a different labour
market indicator, detailed descriptions will be found in Section 3. However, one of the most
commonly implemented indicators is simply a measure of the cumulative sh(Z@&paamely
subtracting supplfrom demand. When the cumulative shortage is negative, there is a surplus.

6YODO 07

Often, thesequantitative labour markeindicators are accompanied by qualitative
assessments of the extent and projected severity of future ocoapatnbalancesFor example,
some labour market information systems supplement their labour market indicators with a
qualitativeassessment of whether the future labour market conditions for a given occupation will
be poor, fair or goodSometimes these qualitative essments consider more than simply the
guariitative forecast, taking into accoubbttomup information collected from practitiorsgr
employers,and researchers, as well as additional indicators of risk, f@sloccupational
sensitivity to the businesycle'®

B. Manpower Requirements ApproachModifications and Simplifications

The MRA approach described above is a basic outline and, as previously mentioned,
there are many variants to this foundagibprocedureln general, variations are developed by
omitting steps, such as immigrant estimates, replacement demand estimatessntmane
estimates.’ Some variations are obtained by implementing basic assumptions thatohelp t
simplify certain calculations. For example, considaiculations for replacemerdemand.
Occasionally, reentrants on the supply side and separations on the demand side are assumed to
perfectly balance, leaving replacement demand solely a function of deadhetimrementsBy
assuming away other forms of-eatry and separation, rggement demand calculations are
massively simplified.In contrast, the model can be expanded or enhanced by including

!5 The information in this section was taken from El Achkar (2010:11).

® There is an informal labour market that has an impact on the formal labour market. The informal labour market is
very difficult to measure. One element of the impact is that the infdelbalr market removes both labour supply

and labour demand. The inability of this model to measure this impact is an important limitation. The likelihood of
informality in the labour market for an occupation should influence the qualitative assessnestsahgany any
guantitative assessment.

Y The information in this section was taken El Achkar (201:3p
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additional steps, or by beefing up the information included iregigting steps. For example,
more information could be included in thalculations of separation or replacement demand as
these are very bad categories

In addition to all of thepotentialmodifications, simplifications and additionsach step
of the MRA can be performed using a variety of approaches that all demortstfatig levels
of complexity For example, estimating future employment by occupation based on future
employment by industry can be undertaken using differing methods. In one method, calculations
of fixed coefficients or shares are performed with regarddistaical data This method assumes
that the occupational distribution is constaver time In another technique, these same
coefficients are allowed to change over time. This is typically accomplished by extrapolating
historical data over the pgextion period In an alternative approach, the future coefficients or
shares are est i mithejvarioub fiactors shat mayunfiuericentige oécupational
structure of the industre s o v €&lrAchkar, 20&04.3). This last method often reiges more
advanced economic knowledge.

A much more challenging and complex consideration would be to permit interactions
between demand and supply. Due to the resource intensity and knowledge requirements of this
approach, it has seen very limited @& most methodologies continue to project demand and
supply independenthyAnother equally challenginmo di f i cati on woul d be to
effect[s] from occupational demand and supply into the underlying macroeconomicrcelere
S ¢ e n & Achikay, 2011013). This technique is probably espelsiaklevant in smaller studies
at a regional or subational level. It may also find appropriate applications in studies where the
macroeconomic reference scenario explicitly accounts for larger projepegialy when the
completion of these larger projects depends on laaeailability.

Clearly, the MRA can be easily manipulated to more adequately address any given
modeling situation. Howeverbefore uncovering some useful examples of this inherent
flexibility, it is important to emphasiz¢he role of modelingassumptionsin the MRA
methodology. Moreover, it is equally essential to highlight relevant critiques, which indicate
areas where the MRA could undergo serious improvement. Finally, a brief aveofie
interpretations and uses of thesuingguantitative and qualitativesultsis providedto allow for
a fuller comprehension of hMRAG6 s  p o in eravidingauseful labour market information
(LMI).

C. Manpower Requirements ApproachAssumptions

Dueto the nature of projectionmjanyassumptions must be made, as there is no way to
ascertain what the future may hol@lypically, the most important assumptionslate to a
particular procedurevithin the MRA methodologyFor example, in order to determine labour
force participation, assumptions are made concerning the projected trend of current labour force
participation rates. Now, consider a country that currently has low levels of female labour force
participation. If here were to be a massive shift in attitudes toward women in the workplace,
labour force participation rates would be drastically different than those predicted using simple
extrapolation techniques on historical data. This is only one example of the inséayces
wherehistorical trend€an be misleading in the development of occupational forecasts.
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Anot her assumption cruci al to the MRA s
di fferent kinds of | abour I s aleEgomamics 200815).( o r ne
Since the elasticity of substitution between different kinds of labour is a measurement of the
relationship between the supply of workers across occupations, this assumption amounts to a
bel i ef t hat t he @ p intother bdcupdtions avprpdcoupatmris requaimgk e r s
similar skill setso is not i mportant icn the
occupation El Achkar, 20106). This assumption may be slightly deceptive, since in practice,
workers can, and ah do, switch occupations. Their substitutability is not perfect, but to a
certain extent, Athere i s some overlap 1in
occupations fall within the same oceup i o n a | El Achkar, 2qL@6-7)( Degpite the weH
known inapplicability of this assumption, it is generally made based on the principle of
simplicity. Due to the importance of this assumption for occupational forecasts, major attempts
have been made to account for this wesds in recent mets. Thus, advancedbour supply
and demand models typically consider irdecupational mobility, although the development of
a standard approach hast yo arise.

s ki

To summarizegaution should be used when analyzing the information obtained from any
occypational forecastErrors can creep into occupational projections quite easily due to the
complex estimation methodolog¥igure 2).The final resultwill crucially dependon thedata
available and thassumptions that were inherently made in each stépeqgbrojection process.
Depending on how any givesrganizationplans on usingccupational forecashformation, it
may be wise to closely examirend understandhe assumptions that wemade inthe
estimation process

Figure 2: Main Components of Error in Developing Occupational Projections
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D. Manpower Requirements ApproachCritiques

The critiques of th&RA typically fall into the followingareas
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Accuracy of resultant labour market information

Independent estimation of supply and demand

Immensealata requirements

Neglecting workersdéd ability |l evels within
Construction ofassumptioa

Validity of nationallevel projections

Implementation of occupational forecasts to educational policies

Soundness of education to occupation linkages

Conversion ofectoral forecasisto occupational forecasts

Accuracy of disaggregated employment data and forecasts

I v I I D D D D

The first and foremost concern for many analysts and users of occupational forecasting
resuls is the accuracy of the MRA approach (or any approactclibselyfollows these steps),
especially sinceéhere have been considerable forecasting errors associated with many previous
projections. In many ways, this may clearly demonstrate howaticeracy of any forecast
depends upon the quality of the underlying assumptions, inclutioge pertaining to the
macroeconomic reference scenario, fixed industry shares and occupational distrilautiong
others For example, an incorrect measure o fixed industry shares or the occupational
structurecan result in considerable error in tHabour market forecastQuite simply, any
Ameasur ement error or inappropriate assumptio
variables used in the estart i on wi | | rae seu | ft o rile Acteksrit2818:diic( u r
Nevertheless, to some degree, there is an important-afade occupational forecasting:
measurement errors and inappropriate assumption®©azasionallybe avoided by investing
further time and money in the development of a more compiexie| but this may not be an
efficient allocation of resourcékl Achkar, 2010:iii).

In general, to keep these concerns to a minimum,to possibleperform occupational
forecass at the highestgssible level of aggregation. For example, labour market indicators tend
to be more accurate studies of occupational groups, rather thkailedoccupations, or in
studies forecasting occupational employment at the national level, as opposed terthtosiah
level. However, a higher level of aggregation may not be as useful.

Anot her important | imitation of fAexisting
allow for supply and demand interactions, and [they] do not take into account tbhasesof
workers and firms to changing occupatia | p r oE$ Ackkart201®14)( However, this

critique ignores an importantfeature of occupational forecastingccupational forecasting
provides information about where future imbalanegght occur, occupational forecasting does
not demonstrate which imbalancesl occur.

A practical critique of occupational forecastinghatthe data requirements necessary for
the development of accurate results are oft@erousif not unattainable.This critique is
important because it points to the inaccessibility of occupational forecasting for smaller
organizations with limited resources and minimal funding.

In addition to theeconcerns, the MRA approach has often been criticized for foregoing
differentiaton between workers in the same occupation or skill group with different ability levels,
or between workers whose qualifications and training do not directly correspond to their
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occupations. There have been a few attempts to rectify this critique in roen¢ aglaptations of
the moetl, particularly the COPS model. Nevertheldbsse remedieare highly econometric,
require extremely detailed information and are often based on nunsditi®nal assumptions
(Centre for Spatial Economic200815).

Many attempts havalsobeen made to rectifthe concerngabout accuracyin particular,
issues of accuracy have encouraged organizatiaesltcetheir forecastindgiorizons Instead of
projecting longterm labour market supply and demand (ten to twemgrs), analysts are
focusing on projections in the shotb mediumterm (five to ten yea) (C4SE, 20085). In
addition, educing the time frame helps limit the potential for drastic changes in the economic
assumptions that were made during any of ttieapolation and projection procedures. Even so,
a time period of five to ten years #®ill a long enough for individuals, employers and
governments to alter their decisions concerning education and training, investment and hiring
proceduresand labour rarketpolicies, respectively (C4SE, 2008).

Many critigues have focused on the construction of assumptions, arguirggrbatber
of assumptions ardeveloped in &ighly questionabléashion includingthose concerning GDP
forecasts, employment growtates and skill ratios (Castley, 1996pme critics have argued
that detailed longerm national projections are neither necessary nor useadtley (1996)
argues that mo s t Arecruiting i s done regional
specific regionso (Canadi a:g5). Eon exanpie,lthe aationdl e ar nii
forecast may predict a shortage of accountants nationally, but any given region or city may
experience a surplus or a balan©¢her critics have claimed thattheres fino evi denceé
manpower forecasts to actual educational policy dea@sion( Hop ki ns , 2000) . Ev e
evidence that occupational projections influenced policy decisions, there is a limit to their impact:
Apolicy maker s ceimedugatoml facifitiesnjlout] they sapnat really plan to
produce a specific number of peopl &€5).tThiai ned
critique is especially relevant because of the difficulty of determining the education required for
any given occupation. Often, the link between education and occupation is vague, and for many
occupations, the linkage is nexistent (Castley, 1996).

Additional critiques have focused on whether occupational forecastinging the
appropriate level ahggregation or disaggregation. Projections based on extremely disaggregated
data can be extremely volatile to changes in assumpionspromising forecasting accuracy,
while projections that use extremely aggregated data are much less useful. Detetiaining
appropriate balance is difficuind oftenthe level of aggregation or disaggregatismestricted
by data availabilityFinally, Campbell (1997) suggests that mistaken assumptiorerise when
converting sectordkvel projections into occupatiahlevel projections. Hence, another
potential limitation of the manpower requirements approach is that sdetwehlforecasts are
Aused to make occupat8l)onal forecastso (CCL, 2

This is only a bef discussion of thémitations of labour markeprojections There are
many other critiques of the ast occupational forecastinghmjad, 1987; Psacharopoulos, 1991;
Richter, 1986) There is also a substantial discussion concerning whetherabtceof labour
market forecastinghould continueSome individuals and organizations subscribe to the view
that the Amar ket wil/l correct itself as indiyv
and decide what sort of skills merit the 1 n
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20075). If this belief is correct, occupational forecasting has little Us#eed, occupational
forecastingcould be potentially harmful if lwhdecisions are made on the basis of erroneous
forecasts of occupational supply and dema@ther practitioners argue than appropriate
interpretation oflabour market shortages and surpluses manpower forecasting does not
exclude a full functioning othe marked s a to irecondileysupply and dematiagrough the
market clearing mechanis(@orghans and Willems, 1998)hiE would suggest &t economic
labour market models which foster the belief in labour market flexibthipough wage
adjustmentsshould be thought of in tandem with the more rigid structure of labour market
forecasting models.

Regardlessthe informatian provided by projecting labour demand and labour supply is
often undervalued especially because, in reality, there tigically imperfect information
concerning labour marketsience, occupational forecasting can potentially overcome gaps in
labour market informationin particular, ly indicating where future shortages or surpluses may
be, governments, employers and individuals can undertake training, retraining or education to
facilitate future employment and reduce potential skills mismatch or unemployment growth.

E. Usage of Occupational Forecasting Results

In order to properly use the information provided by occupational forecasts, it is essential
to understand what the foreta are fundamentally describing. Most importantly, the projections
are ex anteimbalances. As previously discussed, the MRA approach, for simplicity, does not
allow for interactions between labour supply and demand other than through the inherent
interactons that occur in the macroeconomic reference scenario. In short, labour supply and
| abour demand are, for the most part, deter mi
models do not account for the response of firms and workers to changingard i on a l out |
(El' Achkar, 201012). More specifically, the projections performed under the MRA model
provide information about imbalances that would occur if employers, workers and governments
did not respond to changing labour market conditionsuBgerstanding this crucial feature of
occupational forecasting, individuals will not be surprised when predicted labour market
shortages or surpluses do not actually arise.

Additionally, because the labour market informat{@WI) developed is a measure of
change in the quantity of labour supply and demand over time, it does not consider any potential
labour market imbalances that may have been present at the outset of the forecasting period.
Hence, indicators that are the final result of any occupatiamaicdst must be interpreted
carefully. An indication of excess supply sho
toward ¢ c e ss s u p pn igdjcation wfhexdess demand should be interpreted as a
Amovement xtewsar dE ddkagd2D1012). Clearly, the LMI produced by an
occupational forecast may be slightly misleadigmes Thus, qualitative interpretations of the
results are always relevant, and more often than not they are included as part of the occupational
forecast. Occasnally, this qualitative information can be more useful and less cumbersome to
interpret than the quantitative information, especially for employers and individuals seeking to
better understand the labour market for their partigotiustry or occupatian
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F. Summary

Despite the often critical view of the art of occupational forecasting, its addition to the
stock of labour market informatiofl.MI) can provide valuable direction to many individuals,
organizations, employers and policymakers who all ppdie in the labour market.
Occupational forecasts can be used for many things, but most importantly, they can identify the
Ai mplications of existing occupationateoftrends
labourmar ket s and e xopeecific eatupatidngC@ntyeefar Gpatial Economics,
200816). Moreover, they can aid policymakers in the evaluation of the varying effects that
di fferent policies may exert on t heCefile o el an
Spatial Econmics 200816). Finally, individuals can use the information to make knowledge
driven decisions about their investments in new skills, training and education.

In the next section, a variety of models used by countriesnatibnal units and
industries alike will bereviewed Both the Canadian Occupational Projection Syst€@PS)
and the method used by the US Bureau of Labor Stateteesxamined in extremeetiail in
order to develop a very sound understanding of the stahs BIRA described above. The other
methodologies employed by various entities will be examined in less detail, but are included to
highlight some of the alterations, additions and extast that have occurred to the MRA
worldwide.
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Il . Examples of Occupatiomal Forecasting Models

Occupational forecasting models have been used in a variety of national contexts,
including such countries dke United Kingdom, Australia, Germg, Kuwait, the Netherlands,
and New Zealand. These modeling systdrage also been used soationally by provinces
within Canada, most notably by British Columbia and Alberta. In addi@omumber of
Canadianindustrylevel organizations have developsgstems for occupational forecasting in
Canada, including the Mining Industry Human Resources Council (MiHR), Build Force Canada,
andthe Construction Owners Association of Alberta.

Eachof these models will be briefly reviewed in the following sectibhe Canadian
Occupational Projection System (COPS) and the model used by the US Bureau of Labor
Statistics(BLS) will be thoroughly examined, as they are among the more highly advanced
occupational forecasting systems. Tigcussion of thether models Wi proceed in less detail,
focusing mainly on outlining the steps involved in each maédetscastAs these models have a
strong foundation in th®RA, the detailed description of the COPS &nhelBLS modelcan act
as a guide for unpacking the stepshia bther models.

A. Canadian Occupational Projection System (COPS)

The COPS model has been used in Canada for over 30 yeasoped byEmployment
and Social Development Canada (ESDC), the COPS model was conceived to generate
occupational outlooks baseu the National OccupatioBlassification (NOC) systerf Every
two years, the Policy Research Directorate of ESDC produces detatygshd Gabour market
forecasts at the national level. These projections are typically made for 140 occupations at the 3
digit NOC level Occasionallythey are madat the 4 digilevel where smaller occupations are
organizednto occupational grouping3his resuls in 283 occupational projectionSimilarly to
the MRA, the COPS model was developed with the goadleritifying exante labour market
imbalances by occupatiolm other words, ESDC uses a forecasting model similar to the MRA to
provide -hodkbnwamdal ysi s of o0ccupeat(gnaazak,| trer
20112). Their medium term projections identifige potential level, composition and souade
labour demand and labour supjtythe future Canadian labour markat. the beginning, only
the demand side was modeled, but in the-b8i€l0s, the COPS model was expanded to include
supply side projection€({ Achkar, 201024). *°

8 Employment and Social Development Canada was previously known as Employment and Immigration Canada
(EIC), after which it has been referred totheman Resources and Social Development Canada, Human Resources
and Skills Development Canada, and Employment and Skills Development Canada.

¥ For a discussion of the history and development of the COPS model in Canddaaseek (2011).
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Figure 3: Canadian Occupational Projection System (COPS)
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Source CSLS

Briefly, the COPS methodology begins by taking into account the projected
macroeconomic reference scenario for 33 industries, which it then uses as a foundation to
estimate future occupational demand. This projection, by considering both expansion demand
and replacement demand, results in a predicted pdttbolir requirementfor eachoccupation
(Ignaczak, 2014). Additionally, the COPS model estimates occupational supply by combining
projections for immigrants, graduates, dropouts arenteants with drecasts for labour force
participation rates. Occupational mobility is another crucial source of occupational supply.
However, occupational mobility only alters existicgmpositions of employment by occupation
it does not generat@ny new ldbour supplyin the aggregat@gnaczak, 201%5). By combining
and analyzing these projections for demand and supply by occupation, the COPS model can
determine whether the future Canadian labour market agjregatelybe in equilibrium, or
whether it will face a sirtage or a surplus in any partiauloccupationkl Achkar, 201024).

I. Demand Sideunder COPS
The demand side of the COPS model consists of three broad steps:

a) Development of a macroeconomic reference scenario
b) Projectionof expansion demand by occupation
c) Projectionof replacement demand by occupation

Each of thesstepsis subsequently discuss&d.

' The COPS moel studies occupational demand at the national level, hence, interregional migration is ignored.
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The macroeconomic referencscenario is generated through a consebsssd
perspective of future economic activityThis consensubased perspective is tailored to ignore
business cycles (beyond those affecting the predestead, ifocusesprimarily on longeiterm
predictions concerning structural economic trends in productivity and demand c@n{z0
(Lapointe et al., 20063). These projections areadefor the national and provincial levelThe
forecasted economic scenario is developed jointly with the Conference Bdaatada (CBoC),
based on the most rechniavailable forecasts from a variety of public and private sources,
including the fAsurvey of forecasters by Conse
Co-operation and Development (OECD), the Internationainéary Fund (IMF), Finance
Canada, and the Bank of Can a dpmentCdhada@RSDEle s o ur
20081).%2

After developing and analyzing these broad macroeconomic projecfamesasts of
GDP by industry are generatbg focusing on th individual categories of final demand in the
CBoC medum-term macroeconomic predictio(HRSDC, 2008L05). To translate the final
demand categories from the macroeconomic forecast into industry output, the COPS model uses
inputoutput matricesgl Achkar, 201024).

In general, the future macroeconomic reference scenario is a function of the predicted
external and domestic economic environments. At any given point in time, these projected
environments are composed of many different factors, but notatlenoés are fiscal and
monetary policy, the exchange rate, growth in other economies, and assumjptiohsdustrial
composition. With quantitative, detailed information concerning these variables, and many
others, forecasts about future economic coonddi are developed, mainly using complex
economé&ic models(El Achkar, 20109).

If the stock of capital is considerdtked, output by industryis often described as
depending upon the fAoccupati onadd camdposheéi @h
augmenting technology within dht i n dlgmadzak,y 201.5)( Hence, any particular
industryods t ot al praguctivipyand the sccupatiohall empldoymenistructdire
In theory, an inversion of the production functimould allow for determination of a specific
occupationdés | abour demand in any payandcul ar
output (gnaczak, 20156). By combining these occupational labour demands across all industries,
estimates for the totéabour demand by occupation cam derived By measuring the changes in
occupational employment demand over time, expansion demand gandrated®

# More detailed information on macroeconomic projections in Canada is available in ESDC (2014f).

#For a detailed discussion of the macroeconomic referere®aso used in the 2013 to 2022 COPS projections,

see ESDC (2014f). For a detailed discussion of the industrial scenario used in the 2013 to 2022 COPS projections,
see ESDC (20149)

% Expansion demand is known as the net change in employment within acagigepation or industry due to
economic growth.
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To obtain these estimates in practice, measures of inesmtigrfic labour productivity
must be caldated. In general, these are estimated by using a HeBrigcott filter that
extrapolates historical trends from the past two decades throughout djeetipn period
(HRSDC, 2008105). Future industry employment levels are thus calculableudigg the
projected output by industry and the forecasted labour productiyitydustry These forecasts
of industryspecific employment are broken down into occupational classes by using industry
occupation employment matrices. These matrices arstrewted usinglata from past €nsuses
and LaboutForce SurveysH| Achkar, 201024).* Labour Force Survey data wereplemented
in the construction of these matrices to ameliorate the previous methodology, which only relied
on census data. In particular, by includimformation from the Labour Force Survey, cyclical
influencescan be incorporateth the projection of occupational gkacoefficients (Papps,
200120). In addition, the occupational share coefficients obtained from the indwstnpation
employment matries are allowed to evolve over time by specifically accounting for the
development patterns of past industigcupatbn matrices (Papps, 2001; 20h the end, by
applying these industrgpecific occupational coefficients to employment estimates by industry
occupational employment demand by industry is obtained. By combining the occupational
employment estimates from each occupation across industries, total occupational employment
demandis determined ElI Achkar, 201024). For the sake of simplicity duringnalysis, the
occupationalexpansion demandstimationprocess is disaggregated into an industrial effect,
which reflects employment changes due to industry performance, and an occupational effect,
which reflects the c¢han ghesccupational shargihe r omdiéds hey
(Ignaczak, 201B). Once the results have been obtained, the occupational employment shares
undergo evaluation and adjustment to ensure normalization to the ynidiskr

Replacement demanbdroadly refers to employment that is generated by workplace
departures The COPS model considers replacement demand generated by four types of
departures: retirements,-g®rvice mortality, emigration or otherwi$eRetirements, irservice
mortality and enigration are captured on the demand side, while other types of separations are
measured under the neteatrants category of the supply sidéraations In cases where there
are more | eavers than teink e asigngcpak, Yl 6).(Daespite onsi d
being slightly counterintuitive, emigration is captured on the demand side because when workers
leave certain occupations to move to different countries or regions, vacancies are created which
need to be filled.

% An alternative method to disaggregating industry employment is to develop current estimations of-industry
specific occupational shares by referencing the historical evolution and development of indusgtation shares.

To undertake this approach appropriately, it is necessary to ensure that the occupation shares within each industry
sum to one. Often, occupational shares are projected under this methodology by using simple functional forms, like
trends ad an output gap measure (HRSDC, 2008:140).

®Papps (2001:20) claims that replacement demand foreca
equation of the share of replacement demandincludeaempl oyr
Acyclical wvariable to allow for the fact that the fl ow
the business cycle. o This met hodol ogy for estimating
methodologies claimeieh other sources, which are described in the body of the report.
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The retirement model domites the projections of replacement demand, sincee80
cent of replacement demand originates frontireenents®® The COPS model considers both
voluntary and involuntary retirements. This is done with a benchmarking model where the
component of voluntary tieements is generated through the sefforted data in the Labour
Force Survey’’ The l nvol untary retirements ar e pr ox
unemploymeth ¢ o mp mmaezaki 201.5(7).

More specifically annual retirement probabilities arealculated by using the
Longitudinal Administrative Databank data on individuals over the age of 50 who are separated
from a job and have remained unemployed for at lehste consecutive yeardhese
probabilities are computddr each single age and gir combinatiorby dividing the number
of retirements by the number of employed pesdon each grougfHRSDC, 2008l42). These
age and gendespecific probabilities can be projectatto the future by referencing crucial
behavioural influencesincluding primarily detailed information on the unemployment rate,
household net worth holdings, potential crowding effects from excess labour sargfipplicit
subsidies for retirement and butho hor t ef f ect s. By -aapddenderng t he
specific retirement probabilities to the projected aged gendes peci fi ¢ empl oy men
forecasted retirement levels can be obtaitRIDC, 2008142).

By following these steps, the model generates three different projections of single age
and gendespecific rates of retiremerf® All three of these projections are then examined
weighted andoooled to generate final estimates of future retirement rates by age and. gender
After finding internal agreement between these three forecasts, the aggregatmerdtir
benchmark is derived bypplying these agspecific and gendespecific retirement rates to the
population and employment rate projectidlgmhaczak 20117).

Finally, an age distribution modid used to turn occupational employment by single age
into the median age of retirement and a distribution of ages across occupgyiatetermining
the proportion of the distribution in any given occupatigthin a benchmark number of years of
the medan ageof retirement a @A nor mal i zed p astpeodutedigiaczaket i r en
20117). To ensure accuracy, the spread in the number of years beyond the benchmark retirement
age is increased as the projection horizon is widened so that the pgieatiaf retirees grows
with the projectn period More specifically, by using this aggregate retirement benchmark and
information from the Labour Force Survey, an estimate of retirement levels by occupation can be
generated by determining the number rdividuals approaching the median retirement age in
each occupatiof’ Quite simply, after the Labour Force Survey employment profile of an

% Retirements are defined as permanent withdrawal from the labour force for those aged 50 and over (Ignaczak,

2011:6).

A benchmarking model i S r equietirentent breatesalla) ©f threb yearsypoiat e | 6 s
to the projection period. More specifically, as there is no consistent definition of retirement, the current model
assumes that #Atax filers over the age ofeafeQerywdiely have b
to return to the | abour marketo (HRSDC, 2008:141) . By
several years prior to the start of the projection per.]
®The first projection naively assumes no change. The s
while the third, and final, projection, Apropagates r
2011:7)

#This method does naapture actual retirement levels. Instead, it develops an estimate of potential retirements
(HRSDC, 2008:142).
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occupation has been aged forward, the estimate of potential retirements is obtained by
cal cul ati ng t heumb@raol empboyee woekera within five years of that
occupatiom&gs i menhée an ageld?). SuseqbnBy, the2dstinates of
occupational retiremergenerated from the Labour Force Survey @atanormalized to ensure

that they sum to theggregate estimate of retirements from the Longitudinal Administrative
Databank (Lapointe et.a200687).3°

In summary, estimates for future aggregate retirements are generated through three broad
stepg(Lapointe et al., 2006, p. 87)

1) Forecasts ohggregatemployment by gender and age are calculated by assuming
specificgender and age employment rates

2) Gender and agebased retirement tes are forecasted by using an econometric
technique that models how a variety of explanatory varialmetuding wealth
educationand laboudemand, affect retirement rates

3) Projections of retirement \els are derived by applyinrgge and gnderspecific
retirement rate projections forecasts oage and gendespecific employment

In-service mortality estimasshow how currently occupied positions will be affectbg
death Initially, death rates by age are dexvby calculating thdeaths tgopulation ratio® To
determine projections of occupationacancies due tdeaths, thes agespecific death rates are
applied tosingleage occupational employment forecastsThi s met hod devel ops
distribution [of deaths] by ¢ ¢ u p algnacpak, @01.F). By summing the final results across
ages, an estimate of-gervice maotality by occupation igenerated

Emigration models are primarily based on demographic fackbes COPS model uses a
very simple projection of emigration. Initiallgstimates of the number of emigrants are obtained.
Subsequentlylabour force partigation rates for emigrants are determined. By applying the
labour force participation rates to the projected number of emigrants, an estimate of aggregate
labourrequirementsiue to this departure path is derived. Labour demand by occupation can be
determhed by filtering aggregate | abobardewmantot
(Ignaczak, 2017).

After completing these three estimations, simple accounting generates replacement
demand. In particular, replacement demand by occupation can be calculated by combining
retirements, irservice mortality and emigration by occupation. By combining replacement
demand by occupation and expansion demand by occupation, an estimate of occupational
demand is obtained&l Achkar, 201025).

ii. Supply Sideunder COPS

The supply side of the COPS model consists of three steps:

% For a more detailed analysis of aggregate retirement flows estimates in Canada, see Dunn (2005).

¥ The potential complication of higher death rates among thewaoking population by single age is partially
overcome by applying the employment rate to estimates of the number of deaths by single age prior to calculating
the death to population ratio.
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a) Estimationof school leaver labour force entrants by occupation
b) Projection of immigrants by occupation
c) Projectionof other occupational flows

Each of these will be ®isequently discussed in detalil.

The supply side of the COPS model generally leginvi t h an attempt to
inflows into the labour market from the edtioa systenp referred to as school leavers
(Ignaczak, 201B). Thi s mod e | generally assumes that fAst.
to find work in an area related their fid d o f Igndczakl 204:B). (A variety of steps are
needed to develop aggregate and occupational graduation and discontinuation flows. Initially,
enrolmentsare forecasted over the projectiperiod®™ In the past, this has been performed by
considering four major classes of educational attainment: high school, trade and vocational,
community college (including university certi
(including Ba c h e | o rsp snivesity certdiaates above a Bae | or 6es, dMagsrteer 0 S
degres, and Doctoratds(HRSDG 2008148).3° The rate of enrolment in these programs is
based upon a variety of influences, including unemployment rates, previous enrolment rates,
government funding for eatation, source populati@izeand per capitaeal personal disposable
income Thus, @ch of these factors is carefully considered durimgegtions of enrolment¥ In
the nextstage, projections of graduation are based upon enrolment levels. In general, enrolments
figuresare paitively correlated witthe numbegraduate§HRSDC, 2008149).%°

In the subsequent step, the number of dyofs is estimated. In this step, there is also
usually an additional filter for individuals who gradufitem one progranbut decide to pursue
further education and forego labour market parétgn until later in the future. An example

would be an individual who compl et ecamplatiolBac hel
ofaMa st er 0 s PhDleefpre piring the labour foragapoirte et al, 20005). In order to
estimate the number &fi gh school dropout s, the Anumber ¢

subtracted from the number of St udéeiREDC, enr ol

#partt i me students are not considered in the projection
working parttime or returning to school forter ai ni ngo (Lapointe et al, 2006:95)
in these estimates, thétme results would be misleading. In particular, since these estimates are meant to capture the
number of new entrants into the labour force, including-fiae students or rentrants may fudge the projections.

The most prominent exclusion in the past hab eirsdergrdiluate or graduate students enrolled in programs leading

to a certificate or diplomad (Lapointe et al, 2006: 95)
3 Administrative data is obtained from the Postsecondary Student Information System (PSIS), which encompasses

and replaces the niversity Student Information System (USIS), the Community College Student Information

System (CCSIS) and the Trade and Vocational Enrolment System (TVOC). Data is also retrieved from the
Elementary and Secondary Education Statistics Project (ESESP) (HRSD&148).

¥Generally, it is Aexpected that an increase in per ca
education, and thus enrol ments, as education is a norm
unemploymentate also boosts enrolments, as it lessens the probability of employment in the labour market, thus
reducing the opportunity cost of pursing educationo (H
investment in the education system, enrolmentrease, since education becomes more accessible to a greater
proportion of the population (HRSDC, 2008:148). Lastly, enrolments generally increase with the size of the source
population (HRSDC, 2008:148).

% The length of the program is taken into aguoin cases of uncertainty, average program length is used.
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2008149). For postsecondary dropout md, a fixed coefficient is used, which remains
unchanged thraghout the projection period

In total, the previousteps generate estimates of aggregate discontinuation and graduation
flows over the projection period for four broad educational categdriesse estimates can next
be disaggregated into occupational supply ectipns by the use of education docupation
matrices. In the past, those with pestondary education were broken down into field of study
beforethe application of an educationdocupation matrix. This ensured stronger, more accurate
translations from educational attainment into occupational classes. This step is typically
performed by usectorgffiedd offisfudy xheidés Igiacaak, 2018). A vector
of field of study choices is allocated to each level of sestondary educatioio field of study
is assigned to individuals who did not attain psstondary education degreesdpplomas

|l ndi vi dual s who discontinued t htlyprecedidgueved t i on

of education for the f (lgedczhk, 201B). § the ohynediatelya n s i t i

preceding educational class does not have a field of study vector, no field of study vector is
applied. In the last step, pi@ipation ratesand education t@ccupation matricesof field of
study to occupation matrices) are applied to those who have chosen to enter the labour force.

In general, the COPS model uses two field of study to occupation transition matrices to

create two distinct qaply alternativesexante before labour market resolution, aegpost

after labour marketesolution | n -ante scenare xan analyst constrained set of matrices is
applied which only permits employment in a related pcaut i Ignacpak, 01:B). Leniencyin

the derelopment of the constrained matricesansdered cruciglandlabour force participats

are permitted a significant amount of movement. The matesgsntially allow for movement to

any occupatiomn an equivalenskill level, as defined by theequired level of study. In addition,

the matrices allow for movement into a numberswohilar occupations in otherksdl levels
(Ignaczak, 201B). The structure of the eante approachis based on attempts to linpbst

secondary graduate employmentlow-skile d occupat i o mew sbhgol leagesstor i ct i

seeking employment in occupat i dHRSD(] 200850).t | vy
The ex-ante analysis of new labour supply from school leaversricial for some analysts
because it reficts a system where investments in education are eethgykn with the intention

of workingin a rehted or higkskilled occupationin addition the supply flow derived from an
ex-ante pespective tends to betteeflect the career goals of school leavever the long term
(HRSDC, 2008150).

More specifically by using administrativeatg the exante approach breaks down post
secondary graduates by field of study before translatiam into occupational class&sSince
the fields of study available to students are relatig&dpleover time, the breakdown by fields of
study remains unchanged throughout the projection period. The data used by the COPS model
for this process is obtained from the National GradSatwey performed by Statiss Canada’
Those surveyed were broken down by field of study and educational level. In -tdr@eex

% There are 162 fields of study: 49 fields of study for trade and vocational graduates, 55 for college graduates and
58 for university graduates (HRSDC, 2008:150).

3" The survey contacts recegrtaduates to develop an understanding of the number of postsecondary graduates who
were able to find employment after they graduated. The most recent survey was completed in 2007, contacting
graduates from 2005. A new survey conducted in 2013 will beadlaisoon. This survey contacted graduates from
2010.

r

e
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approach, onl vy t hose occupations t hat pert a
preserved®T hi s s c e n a r difficultidsr gedubtes enaysace earky on in their career, by
allowing graduates to fall back on less qualified occupations, if they are directly related to their
field o (HRSBQ, 2@b§ D). Hence, with this detailed information, occupational
distributions by field of study and education level can be constructed and applied to projections

of school leavers by education and field of stéitly.

In stark contrast, the gxost approach modeteefia ct u a | out secandaly t hat
graduates face in thHabour market upolg r a d u agnaczak, @01K). In particular, the ex
post scenario reflects the difficulties that recent graduatesemegunterin their attempts to
accesgarticular occupational pat$lIRSDC, 2008149). Labou Force Survey datiom the
past three yearare usedto construct a distribution of school leavers by @ation for each
education level To ensure more accurate estimates, the data used to construct different
distributions varies by education leveAs an example, the distribon of occupations for
individuals with a high school diploma is based upon Labour Force Surveyodattudents
fromage 15t024 I n contrast, the occupational di str
degree is constructed with data from oldefividuals as well. I'summary, this eyost scenario
does notonfinegraduates t@mployment in an occupation thatdsectly associated with their
field of study(HRSDC, 2008149)*° By not restricting the data to occupations that correspond to
field of study, broader occupational distributions are developed and applecthdol leaver
projections taletermine school leavers by occupation.

The goal of undertakinghese two scenarios is tacilitate analysis ofany potential
educatioroccupation mismatchessince exante results predict outcomebat educational
investment would bring, while epost results prediobutcomes that labour market resolution
would bring (gnaczak, 201:B).* Hence, the final results@two very different projections of
new occupationallabour supplycoming from recent graduates and dropouts, each providing
valuable insight§?

Beginning with the 2012022 projections, the COPS model now considers both part
and fulttime students ashannels of new labour supply. The flow of students is projduyed
estimating the share of students in each occupation by age and education level. These shares are
then applied to the number of employed individuals by age and education level from the

38 ~

AFor example, someone with a Bacheloro6s degree in nur
health care [technician], or health sciences technologist. However, [that same gradesteidedd to not seeking

empl oyment as a cashier, even though in reality some
2008:150).

®The model uses data concerning youth from the Labor

postsecndary education, [including] individuals with less than high school, high school graduates and individuals
withonly someposs econdary educationd (HRSDC, 2008: 150).

“'n particular, an individual with a dapatoeslimentiely degr e
different fields, such as marketing or finance (HRSDC, 2008:149).

“ Many individuals who intended to work in particular occupationame are limited to other occupationspost.

Hence, this twestage expost and exante approdt generates a solid beginning for analyzing occupatiskids

mismatches (Ignaczak, 2011:8).

“2See Appendix 9 for the 2008 to 2017 COPS projections that permit comparison ofaifie exd expost results.

The 2013 to 2022 projections take anpmst gproach. Exante results were calculated internally by the COPS

team.
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demaraphic projections. This student component is not a major element in the COPS model.
The turrover in the number of students working might be high, but the net change in the stock
of students, the flow, is expected to be quite.low

To summarizethe educéion submodel forecasts graduation levels in any given year
using historical data on agand gendespecific enrolment rates for variodgferent classes of
educationahttainment In particular, the trends in the historical rates are used to fofetas
rates ofenrolmentIn order to derive graduation rates for any particular forecast year, a fixed rate
is applied to the number of enrolments that were observed (or forecasted) during the year when
graduatesvould have normallytartedthe programi® Forecasts for discontinuants are samy
estimated Hnally, field of study to occupation transition matrices arged to translate
projectionsof graduatiorby educatiorand field of study into projections ddibour force entrants
by occupatior(El Achkar, 201025).

The COPSmmigration modeli s extremely simple and @Al ack
dynamics of ot her withim @PS htitenkets phe purposesadiddiesno
trends(lgnaczak, 201B). It assumeshatfi dixed proportion of the current population will enter
the countrye v er y Ignacaak, 0201B). Over the past few years, the proportion of
immigration out of the total population has been about Perentremaining relatively stable.

The potential @ailable immigrant labour force is estimated by applying their respective
labour force participation rates observed in the last census to the proportion of immigrants who
are not expected to be attending educational progfBonsiodel occupational choiceas,fixed
vector of recent immigrant occupational outcomissassumed, based upon Statistics Canada
surveys that identifymmigrant occupatioal choices (HRSDC, 200851).*

Recent improvements have been made to the immigration moueigrants used to be
distributed according to the census data on new immigrants (one year after arrival). However, it
is known that immigrants change jobs quickly after arrival, before securing more permanent
positions. Hence, oicompagtanmnad dadtm DODhmhe imestEn
been implemented. Recent immigrants include those individuals that have arrived over the
previous five years.

The COPS model supplements the aboveplupide considerations bgapturing
additional occupi@onal flows in the form bnet occupational mobilitynet reentrantsor the
unemployment add factor through a stdldw reconciliation proces This stockflow
reconciliation process is performed usinglabour market entrycohort model by edacation,

“For exampl eyear giogram, the profectad mumber of graduates in 2010 is obtained by applying the
fixed graduation rate | ast obsechkare20l025%. t he enr ol ment n
“*In generalstatements of intended occupation at time of arrival are considered inaccurate, as there does not appear

to be a statistically significant relationship between intended occupation before arrival and actual occupation after
arrival. Hence, factual data concerning immigrant occupations is obtained to perform these estimates. Education and
geographic | ocation are also Ai mportant determi nants of
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labour force status and single agel | of the reconciliation model
from an already existi ng). The idealbehindothieestodlow ( I gnac
reconciliation process is to link the chasgm the labour force participation rate model,
assumptions about unemploymemind demographics (stock of employed workers) to the
occupationalflows generated by the COPS component models. By reconciling these, it is
possible to account for all of the ®S components, and therefore ensure that they all add up
coherently to the macro and demographic projections.

Net occupationaimobilty capt ur es i ndividuals Acurrent| )
bet ween occupat iil8l). ¥erticg rmoRilyx@ers warkeiOngBvement between
occupations that require different skill level$is includes both upward occupational mobility,
where workers who have fAgained | abour force e
and downward occupation mobility, wheiewo r k e r s ¢ h o eslslled otcapatiens aser | o

part of their transiti on:151)%5 Moazordasmobilgytconsiderme nt o
workers who display movement between occupations of the same skill level.

Net reentrant measuresnd the unemployment add facforc apt ur e t he net [
the economy stemming from the anticipated rise in agd gendespecific participation rateso
as well as the net inflows caused by deeliningunemployment ratedue to demographic shifts
(Ignaczak, 201DB).% These two components, along with net occupational mobility, are
accounted for on the supply side of the COPS model due to the historical developments of the
Canadian projection system. However, it would make more sense to include negative supply
flows on he demand side.

Hence, in summaryhe stockflow accounting process reconciles historical and projected
data: estimates from the COPS mosdgstemare compared to actual historical changes. This
historical analysisdevelops a benchmark against whicle ttockflow reconciliation of the
projection estimates can be compared. While it is not essential that tres diatselymirror the
historical datathis approach provides f@aeasonable benchmark as to the expected flows and
their magnitold®.o (lgnaczak, 2

lii. Balancing Supply and Demandunder COPS

After completingboth demand and supply side projections by occupation, it is possible to
undertake qualitative nal quantitative assessments bfture labour marketconditions
Imbalances in the COPS mddare measured by subtracting occupational supply from
occupatiomal demand. Quantitatively, theodel will alwaysgeneratesome measure of egss
demand or excess supp(ignaczak, 20110). In order to appropriately evaluate this, the

“51n 2008, calculations of vertical miiby were performed at the-8igit occupational level (HRSDC, 2008:155

161).

“One sour ce -entraats aesmedsiretd tas tiieroeserved outflows from an occupation minus the number

of permanent withdrawal s, r e2®)uHurthermagye, Fapps (R00L: 20t affiimethee nt 0 (
Aprojections for both retirements and outfl ows are [ bea
term. 0 Another source states that t h e dafatofrtleerflow, fromm d j ust e
employment to noemployment, expressed as a proportion of employment, [can be] obtained from a simple
regression model 0 (EI Achkar, 2010: 25) , after which, i
employment into théuture by applying the projected proportion to the estimated future employment levels.
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normalized futurelabour market situation indicator has beeeveloped To generate this
measurece x cess | abour demand by occupation is #Adi
number of years in thp r 0 j e dghdaczaky 2011Q0). In the past, dwo-standard deviation
boundhas been use indicate occupations that are at risk for excess supply orsegdeesand
Unfortunately, this indicator assumes that the labour market is balanced in the base=gehr in
occupation Hence, a fAcurrent | mndnbisl also msedrtk revise anyo n d i t
occupations which cannot be considered bakhiit¢he b a s elgngceal, RELA0J. Given

the difficulties of interpreting these quantitative results, the labour market information that is
made available to the public alsffers a rating for each occupation: poor, fairgood

The COPS model, in summary, produces detailed occupspecific and skillspecific
assessments of @nte occupationambalancesDue toitsic o her ent éconsi st ent a
the demand foand supply of new and existing:ls)abour
many organizations within Canada have adapted the COPS model in order to provide forecasts at
the subnational level?’ Nevertheless, this overview of the COPS model is guartclusive
because its methodology and procedures are constantly undergoing revision and improvement to
surmount the diverse structural, conceptual and technical obstacles that prevent a completely
efficient and effective production of future labour supghyl demand forecasts.

B. United States Bureau of Labor Statistics

The Bureau of Labor Statistics undertak@ccupational forecasting through a program
called Employment Projections (EP). The EP program develogsdiOforecasts of the national
labour market. These projections are performed every other year. The most recent projections are
for the period 2012 to 2022, with final projections reflecting the state of the labour market in
2022. The results of the analysis were published in December 2013in&hpublication, the
Occupational Outlook Handbopkprovides information on worker activities; working
environments; education, training, and other qualifications; wages; job prospeutEr
occupationsand additional resources for 334 occupatiqrafiles, covering approximately 84
per centof availablejobs in the US economyEach US Statalso undertakes projections of
industry and occupational employment by using input from the BLS National projections.

Methodologically, he Bureau of Labo6tatistics (BLS) undertakes six interconnected
steps to generate forecasts of industry and occupational employment. Each step requires different
procedures, models and assumptions (USe8wurof Labor Statistic2014). Briefly,theseare
centered orecononic projections an inputoutput matrix,and an industApccupation matrix,
called the National Employment Matrixvhichidepi cts the distributio
industry and o clabop3tatistias [BDS], ROB81)r Theasix stepgonsist @

1) The size and demographic composition of the labour force

*"The Ontario Ministry of Training, Colleges and Universities has implemented an altered version of the COPS
model at the subational level, resulting in their Joluttires publication. Some important changes include altering
assumptions concerning death rates, retirement rates and industry structures (some of this is an internal exercise
only, undertaken as a simple sensitivity analysis). In addition, the Ontaristirdf Training, Colleges and
Universities obtains more expansive, detailed industry forecasts prior to its projection process from Stokes
Economics Consulting. These disaggregated industry forecastsaggregiated to match the 33 industries used by

the COPS model. A number of other provinces and territories have equally adapted the COPS model.
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2) Aggregate economic growth

3) Commodity final demand

4) Input to output patterns by industry

5) Industry output and employment

6) Occupational employment and openings

I. BLS Occupational Labour Demand Estimation M ethodology

Estimates of aggregate future lab@upply are necessary for the BLS estimation of a
macroeconomic reference scenafiibe projections of the future supply of labour areedained
by applying projections of the labour force participation rate to projections atdHeng-age
population. Thepopulation projections are generated by the Census Bundsle forecasts of
the labour force participation rate are undertaken byBureau of Labor Statistic§he long
term projections of the US popul atiordthear e ba
popul at i ona2). IphBrdestp hageladcBrate projections, assumptions are made about
future Afertility, nroi rgtr aaltii toyn oa2h( tB drdee tb cAIVekt3e r n a t
the census population information to datat tten be used by the BLS, the populationtolidren
aged 16 and undanust be subtracted from the total resident population. In addition, the
population of the armed forces and the civilian institutional population are both subtracted by age,
gender, race ahethnic categoryBLS, 2013al).

Labourforce participatiorrates are taken frotme Current Population Survey for various
race, age, gender and ethnic groups. Analysts at the BLS examine trends in these participation
ratesfor each categoryThey undertake three steps to generate participasitenprojections.
First, t he fhistoricaouppaarte cBhpp20iB3EBm8eaoralt es f o
the fismoothed data are transfor med ftmetodds | ogi t
rati oo (@BLS,Fi2n0all3l ofthe gatiogatidnlrateg are extrapolated linearly by
regressing them against time and then extending the fitted series to or befjoed t ar get vy«
(BLS, 201&:2). When the fitted series is transformed from logits back into rates of participation,
theforecasted trendsre nonlinear

In addition to these rigorous estimation techniques, the projected labour force
participation rates undergo a vettipgocess where they are reviewerf consistencyoy the
BLS officials. Once the rates have been catgfahalyzed and confirmed, they are applied to the
projected civilian noanstitutional population in order to generate projections of labour force
participation by age, gender, racedaethnic group The individual groups are combined to
obtain the totativilian labour force, which becomes an important addition to the next step: the
construction of the macroeconomic reference scenario.

In the next stage, projections about the future macroeconamamasgoare undertaken,
focusing on US gross domestic product and on the chief income arahderategories The
two models used in the projectiomgeess have similar foundations: consumption is founded
upona life-cycle model, while nealassical models senas the foundation for investment (BLS,
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2013%:2). The estimates for the foreign sector rely on forecasts from Oxford Economics. The
model used by the BLS assumesl famployment in the target yeammplying that any
unemployment is frictional and not thermequence of a deficit demand (B2D13x2).*® There

are many other critical components involved in the economic forecasting process, including
projected energy prices, and fiscal and monetargyaksumptions

Since the macroeconomic model above presidroad projections of final demand
sector s, i ncluding fipersonal consumption exp:
software, residential and neasidential structures, changes in private inventories, exports and
imports of goods and serviceand consumption and investment of federal, state and local
governments éhe next stage strives to further disaggregdhexd resultsinto the commodity
types purchased within each category (BLS, 23&here are 76 detailed product categories
includedin the consumption expenditure estimates. The historical relationship between each
product type and a set of variables, including disposable income, prices, and a state variable
capturing inventory or habit formation, guide the generation of consumptiiomatss for each
product type. Similarly, private investment in equipment and software is modeled for 28 asset
categories using a model that predicts investment based on GDP, capital stock, and the rental
cost of capit al -residenteland residentiab dtrgcturésp exports rammd nmports
of goods and services, as well as consumption and investment within federal defence, federal

nondef ence, and state and | ocal government are
2013a3).
“Asubmo d e | estimates prospective nonfarm business output

of the sectords houurso woBlk®,d 20d3 adu2)p.ut per ho
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Figure 4: US Bureau of Labor Statistics

Labour demand by occupation

Step 1:

Project the future macroeconomic scenario, with reference to
the size and demographic composition of the future labour force.
Generate projections of output by industry using an irputput

model.

Step 2:

Determine industry employment for salary and wage workers,
and selfemployed and unpaid family workers through a series of
specific, economic equations. Use the National Employment
Matrix, an industryoccupation matrix, to translate industry
employment information into occupation employment

information.

Step 3:

Estimate replacement demand, based primarily on retirement
information.

Step 4:

Add replacement demand and expansion demand estimates by
occupation to determine total occupational demand.

Source: CSLS

With the projected column totals for ficons
bridge table [can be] developed basedistorical relationships within the inpoutputa c count s 0
(BLS, 201&2). This table serves to distribute the projected total for each demand category

among the 195 commodities included in the projections. Detailed projections of business

inventoriesaracqui red via extrapolation. Once esti me
adjusted to conform to the macroeconomiz the | sol ut iaBnkactqrsBauck asthiz0 1 3
Afexternal energy forecast s, eXxi st xpeded wanldl e x p e

economic conditions and known trade agreemen
estimation, projeon and analysis (BLS, 20&3). Government policy changes and their
influence on spending patternand the relationshgpamong commoditiesare also highly
considered during the macroeconomicdeling process
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In order to complete the forecast of the macroeconomic scenario, data is converted from
purchaser value to producer valtieThis producer value data ensures thatpoutrom the
wholesale sector, the retail sector and the transportation sector are separated froraitivegrem
economy At the very end, the macroeconomic forecast, a detailed distribution of GDP, provides
the demand component of an intedustry model bthe US economy (Bg§, 201&:2).

In the next stage, the BLS projections use an Hoptpput model, developedvith
reference tahistorical tme series data The inputo ut p ut mod el i's compose
matrices for eah year : a fAuseod t ablSe 20kA)d After beingna k e 0
appropriately balanck each table undergoes a conversion teffeent form The ficonver
use table, or the direct requirements table, shows the use of commodities by each asdustry
inputs into its produci on pr o c e s8).0The(cAumSs, of tle @ide& requirements table
show fAthe pattern of comuadittry iomp @ddThep d BL 8 0
Aconverted make tabl e, o0 rcommbddyouiurokeadmidsulsa rrey ot a
(BLS,201%&4) . This table fiall ocates commodity outp
commodity output and to those industriesinwhich i s s econ&?r.y ol h(eB LiSna r X(
share table also shows thedustry distribution of production fo each commodityo
20134). Using historical relationships and the projected final demand tables, initial
approximations of the projected inpotitput tables are deloped. A vetting process where
results areevised and reviewedllows for the recognition of industitgvel changes in the way
goods are produced or services are providadhely productivity changet the event of error,
adjustments can be made.

When projected values of the use and make relatiogsire availablethe BLS uses a
specific relationship to convert the projections of commodity demand developed in the preceding
steps into a projection of domestic industry
inverse of the coefficient o r ms o f the make and wuse tabl eso
vector of final demand commodity distributions, industry outputs can be deterifih&)
2013:4).”*

The extremely detailed industry output derived ingheceding steps is used to generate
the employment estimates by industry required to produce the speeifEdf output Similar
to many other approachethe BLS models employment by industry as a function of wages,
prices and indusy output; approximated historical relationshépbetween liese variablesire
used To provide as much information as possible, industry employment is projected in both

“9To do this, margin columns are projected for each component of final demand based upon distributional

relationships from historical time series. Summing across the rows of a particular component with its related margin
columns, consting of transport costs as well as wholesale and retail markups, results in a vector of producer value

data by detailed commodity.

* Input-output tables recently underwent significant changes in the US in the face of expanded data sources. For
more infornation seeBLS Handbook of Method2013a).

*lg=D(l i BD)i ewhereg is a vector of domestic industry output by seciiis the make table in coefficient

form, B is the use table in coefficient forrhjs the identity matrixg is the vector of final demand by commodity

sector (BLS, 2013a:4).
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numbers of jobs and hours workéor wage and salary workers and for saifiployed and
unpaid family workes.

In order to project employment for each industry for all of these categories, there are
multiple steps. The projections for wage and salary workers requires a system of equations that
relates total hours of labour demand within an industry to thasinda y 6 s out put and
well as a trend variable that captures induspgcific technolgical change (BLS, 20B3%-5).

Another separate set of equatioisd escr i bi ng average weekIly ho
estimated as a function f#] time[trendlandthem e mp | oy me nt rab) BogethérBL S, =
the two sets of equations are capaifigredicting the average weekly hours of work within a

given industry over the focasting period To finish this estimation process, an identityat

relatesh aver age weekly hour s oistsedteyénerdighainummberc nd e mp
wage and salarpbs by industryBLS, 201%5).>

Similarly to the COPSmodel, the BLS constructs industrgccupation matrices to
translate industrevel employment forecasts into oceatipnal employment projectiong he
BLS appr oach c geasampldaymentanatrixand fa lprajected yeap®yment
matri xo @B.LThe maRided, 8ollectively referred to as tNational Employment
Matrix, provide the BLS with a comprehensive database that is capable of generating
occupational employment fno industry employment estimate§he aggregate basear
employment for any particular occupation is determined by poolinglegment across all
occupations and worketategories, namely wage arsdlary, selemployed or unpaid. To
determine the occupational distribution ratios required for the forecasts of occupational
employment by industry, the occupational employment bystrgus divided by the total wage
and salary employment within that industry. These ratios, once determined measure staffing
patterns, or occupational utilization, within anytpaular industry (BLS, 20185).

Initially, projectedyear employment is calilated at a higher level of aggregation, after
which it is distributed across the correspondugailed National Employment Matrirdustries
and classes of worker§he BLS analysts take basear occupational utilization trends and
subject them to itative processes of quantitative and qualitative analysis. By referencing
historical industryspecific staffing patterns, the economiststtat BLS can identify variables
that may influence these staffing patterns over the forecasting horizon. In thenqiable
variabl es hatfyte]pboancis mi xt @anidn changes in tech
(BLS, 201&5) . After i dentification, these variabl e

*2The BLS undertakes estimation of the number ofseifip | oyed and family workers as \
extrapolating the ratio of sefmployed to the total employment foreacmdustryo ( BLS, 2013a:5)
extrapolated ratio is a function of the unemployment rate and time. The ratio can then be used to estimate self
employment levels and unpaid family worker levels, given the level of wage and salary work withdlustryinTo

estimate total sedémployment and unpaid family worker hours, the estimated average annual weekly hours is
applied to the levels of employment within each industry. To obtain the estimate of total hours for each industry, the

hours for wage, $ary, selfemployed and unpaid family workers by industry can be pooled (BLS, 2013a:5). By
combining industry output projections with employment results, a measure of labour productivity can be developed.
Where discrepancies exist with historical trendbour productivity and employment, appropriate adjustments are

mad e . The finalized festi mates of projected empl oyment
empl oymento over the forecasting period (BLS, 2013a:5).
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factorso, whi ch provi de heasntgiemaitresamf oddwpaitpr
i ndustry empl oyment o dur i ng ab)hBy applyingetheses t i n g
numerical change factors to bagmar occupational utilization patterns, projections of staffing
patterns can be developed. Dependingtien underlying rationales, assumptions, models and

hi storical data used to estimate the numeri ca
industry employment may increase, decrease or remain the same. By multiplying the projected

year occupatinal ratio and the projestiyear employment, an estimaté future wage and

salary occupational employment can be obtained for each industry. Estimatesenhgelyed

and unpaid family workers are done separately. Hence, projected total occupatidoghenp

in any given year is the sum of the fprojecte
andthesele mpl oyed and unpaid fa&®é).ily workerso (BLS

Similarly to the COPS model, the BLS model foresastplacement needs. These
estimates of replacement needs are added to the estimates of openings due to economic growth to
derive total job openings over the forecasting horizon (BLS, 26)L.3

The BLS references historical data on employment by occupaticorder to calculate
replacement needs rates by age. By applying theseitadtmplacementatesby ageto base
year occupational agdistributiors, estimates of replacement demand for the projection period
can be generated. This method of forecgsteplacementequirementselies on the assumption
that workers will retire and exit from occupations at comparable ages to those individuals from
recent past dat a. T h e -spkdfin redlacementsnedds [estingmte] ghat 1 o0 C
capturesthé mpact of demographic, but aBpt behaviour

With the completion of the estimates for replacement demand and expansion demand, an
extensive review process is undertaken to ensure consistency across all of the projections. After
thi s i ntensi ve vetting, t he projection proce
empl oyment projections across af).l i ndustries

li. Education and Training Requirements

In addition to estimating occupationaimployment demand, informatioconcerning
training am education requirements psovided by the BLS for the labpforce as a whole and
for occupations with various types of education and training n@dusBLS providesthese
estimates by focusing oeady 0 c ¢ u pypital t@inirig sandeducation requirementsn
addition, data oreducational attainmentithin each occupation are presented to slowent
workersodo | evel s o@BLSe20ig6)at i onal attai nment

More specifically, BLS implements a sgat where it examines categories for eséyel
education requirements, requisite work experience in related occupations, and typinesjiobn
training for each occupation within the BLS projection syst&hBy grouping occupations
according to the valudbey receive in each category, education and training needs for the entire

%3 For a more detailed digssion of replacement demand estimates, see the technical document on the Employment
Projections Program website, http://www.bls.gov/emp/ep_replacements.htm.
*4 This system replaces an incomparable system used between 1995 and 2008.
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labour force are equally generated (BLS, 2013b). Within the category of typical education
needed for entry, there are eight designations: less than high school, high school diploma
equivalent, some college or no degree, postsecondarglog r ee awar d, Associ
Bachel ords degr ee, Masterds degree, and Docto
experience in a related occupation indicates if work experiendedso mmonl y consi
necessary by employers for entry into the occupation, or is commonly accepted as a substitute for
for mal types of trainingo (BLS, 2013b) . The
less than five years, and five years ooren For the typical cthejob training category, an
assessment of typical dhejob training needed to attain competency in the requisite
occupational skills is undertaken. The category contains six assignmentsthejamn training,

shortterm onthejob-training (one month or less), moderé¢em onthejob training (more than

one month and up to twelve months), ldegm onthejob-training (more than twelve months),
apprenticeship, and internship or residency.

The assignment of education, traineugd experience to each of the BLS occupations can
be straightforward for certain occupations because they are governed by legal regulations that
give fAclear guidelines regarding the educatio
2013b). Howeer, there are other occupations where it is less obvious. In thesethadsS
economstsdetermine the typical path of entry into an occupation. If there are multiple paths of
entry, the most frequently chosen path is assigned to the occupatiois, &steém of education
and training needs does not permit multiple entry pathways. Alternative pathways are described
in their Occupation Outlook HandbooRhe assignment of occupations to these categories is
based upon both qualitative and quantitatiferimation. Quantitative data are obtained from the

Census Bureauds American Community Survey, th
National Centre for Education Statistics, while qualitative information is gathered from
Afeducat or s, ersmpdivenyoeaumtionswraining experts, and representatives of
professional and trade associations and union

The educational attainment datamplements the aboweducation and training needs
informatonby al l owing wusers to better Adi scern wi
training possibilitieso thcemghdis&er phbotvienoof ofiw
an occupation, broken down by t he?2013b)RThghest I
data fc;/thhese edcational attainment profiles ambtained from the American Community
Survey:

For example, considefinancial analyst occupationdn the Occupational Outlook
Handbook,employment is projected to grow 16 percent from 2612022, faster than the
average for all occupations (BLS, 2014). The occupational profile suggests that the education
and training requirement to become a financi a
degrees are often required for more abed positions (BLS, 2014). By referring to the
educational attainment data, this is confirmed, since @& entof all financial analysts have a
Bachel or s degr meecenbof findngiay &nelysts hadeOsorde college or an
As s oc i ateewhike onye3dperecenthave a high school degree or €84S, 2013¢).

®I'f 76.9 per cent of nurses have a Bachelordés degree,
most typical pathway to this occupation, but there are alternative methods to entering the field of nursing.
% The educational attainmetatble by occupation is available at: http://www.bls.gov/emp/ep_table_111.htm
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However, this information also indicates that there may be alternative pathways to this
designation.

Despite the usefulness of this additional information, the Ba&s not provide a final
assessment of where there may be potential labour market imbalastesd, it focuses solely
on measuring aggregate occupational demand and the prospedtication and training
requirementgor various occupations

li. Assumptions

In general, there are a number of assumptions involved in the development of the BLS
projections. Some are expliciwhile others are implicitEach analytical modelsed during the
BLS methodologyassumes that previous, historical patterns willtiooe to maintain their
trends throughout the projection periobh particular, statistical and econometric models
Aformally project historical relationships or
projects current and historical behaviourointhe future on the basis of analogous past
exper i enc e sad). ThBdc@racy and gfficacy of these projecticgly heavily on
concrete historical knowledge, as muchtesyrely on the expectation that extrapolations of the
past provide strong predars ofthefuture

In addition theBLS methodology assumes tH{B8LS, 2013&6):

Broad social and demographic trends will continue

New major armed conflicts will not develop

There wll be no major natural disasters

The projected US economy will be at approximately full employment

Existing laws and policies with significant impacts on economic trenfisontinue to
persist

I I > >

In general, just like in the MRA, the BLS results @mjections; they are not forecasts.
Although often labeled forecasts, in this report and in many others, the denotative distinction is
crucial. Projections are focused time underlyingong-termtrends In contrast, forecasts focus
primarily on calculatig actual, predicted outcomddoreover, users of foredasg information
are typically concerneavith the resultanforecast valuesdue totheir prophetic powersin
contrastusers ofprojectionsaretypically moreinterested in analyzing the plausible scenarios so
as to betteunderstand the ramifications of tlemg-term trend§BLS, 201%6).

Iv. BLS Occupational and Industry Forecass$ (20122022)

The BLS employment projections for 2012 to 2022 indicate thetupations and
industries related to Ahealthcare are project
15.6 million jobs are expected to be added to the economy during the decade, which implies an
increase of 10.per cent

In terms of industes, the health care and social assistance sector is projected to add 5.0
million positions throughout the forecasting period, which is nearlytloing of all positions
added to the economyhis grovthr ef | ect s At he demand for heal't
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an aging popul atfriveandustrie§ &d fSrecastedtd faak employment losses:
manufacturing; federal government; agriculture, forestry, fishing and hunting; information; and
utilities.

In terms of occupationg f t he thirty occupations projec
bet ween 2012 and 2022, fourteen are related t
(BLS, 2013d). These thirty occupations with the largesesses account for nearly half of total
employment growth forecasted over the period, namely 7.4 million new employment
opportunities. There are four occupations that are projecteérteonstrate more than twenty

percent employment increasdsealth care spport occupations (28.per cen), health care
practitioners and technical occupations (1€ cen}, construction and extraction occupations

(21.4 per cent, and personal care and service occupations (gér9cento. Every major
occupational group, savfarming, fishing, and forestry occupations, is forecasted to gain
employment opportunities between 2012 and 2022 (BLS, 2013d).

Surprisingly, occupations that do not Aty
projected to add 8.8 million jobs betwe2012 and 2022, accounting for more than half of all
new jobso (BLS, 2013d) . Given the breakdown

becomes clear: most jobs opening up in the health care sector do not seem to involve direct
diagnosis otreatmentjnstead they provide personal and personnel services or technical support.

In addition to expansion demand, replacement demandlsasstimated for th012
2022 period It is forecasted that throughout this period, 50.6 million total job openings will
result from the need to replace workers who retire or otherwise permanently leave an occupation.
Growth will clearly lead to many job openings, but replacement requiremepitesent a much
more substantial source of new employment opportunities, accounting for more thtnirdao
of forecasted total occupational demar@milarly to employmentgrowth from economic
expansionalmosttwet hi r ds of al | Gteddobbe in pceupatiomgtisat typically e x p e
donotrequirepost econdary education for entryo (BLS, .

V. Summary

In summary, there is a cleaontrast between the COPS model and the model undertaken
by the BLS.The BLS model does not carry out supplgle estimations during its occupational
forecasting procedure, choosing instead to focus solely on demand side estimation. Interestingly,
the BLS has added an additional dimension to demand, where educational and training needs are
estimated for each ogpation and the entire labour markigeverthelesst is not possible to use
the resultant labour market information to predict where potential future labour market
imbalances may occur, sintlee BLS assumes a labour market in equilibrium, and therefore,
there is no supply side estimation initheodel,

These two models, used in Canada and the US respectively, were described in extreme
detail to provide a deeper understanding of the manpower requirements appresehtedn
Section 2 Both theCanadian and the US models of occupational forecasting are heavily based
upon this foundational process. In order to ensure a broad coverage of many different techniques,
the next sectiomwvill cover models used by varioesuntriesandindustry groupsEad of these
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modelsis also built on the MRA, and applies and adapts guit a specific situation, whether it
is unique in its data availability, economic structure or demography.

C. Other Examples

In this section, there will be a brief discussion loé tmethodologies used by various
organizations and countries in their attempts to estimate future labour demand and labour supply.
Unlike the previous section, less detail will be provided about each specific model, focusing
more on the basic outline ofahmethodology. As the models described in the following section
are based on the MRAspecific detailsabout particular methodologies can be obtained by
referring to theCOPSor US BLS examples, or by referring to additional resources. This section
will consider modelslevelopedby various countries, including the United Kingdom, Australia,
Germany, Kuwait, the Netherlands, and New Zealand. Moreover,-aatigimal perspective on
modelingprepared bywo Canadian provinces, Alberta and British Columbigl be presented
Finally, this sectionwill discussmodels presented by variousdustry groupsincluding the
Mining Industry Human Resources Council (MiHR), Build Force Canadathe@onstruction
Owners Association of Alberta.

I. Other National and International Models

The New Zealand Department of Labour (NZDoL) produces medtium forecasts over
both a 5year and 16/ear horizon Ministry of Business, Innovation and Employm¢RBIE],
2010) These projectionare updated every six months, in order to more accurately reflect the
current economic situation, wherever it may be in the business cycle. They are produced at the 3
digit level, for 96 occupations.

The general idea behind the NZDoL methodaitop-down approach. Specifically, by
using aggregate economic induskeyel forecasts developed by the New Zealand Institute of
Economic Research, the NZDoL is able to generate forecasts for occupational grd&iy (M
2010)

Essentially, the NZDoL uses GDP growtrecasts and productivity assumptions at the
industry level to derive employment forecasts for each industry. By combining these results with
the occupational shares of industries (generally determined by the census), the NZDoL is able to
generate preditins of employment by occupatioMBIE, 2010)

There are a few pieces of information that are crucial in the development of these
estimates of future employment by occupation. In particular, the NZDoL must have (1) accurate
information on the industrievd economic growth forecast§?) statistically sound techniques
for predicting trends in occupational shares within industries, and (3) appropriate assumptions
about productivity growthMBIE, 2010)

There are clear advantages to thisdogvn methodology. Most notably, it can be easily
updated and comparisons between industries, across occupations and over time are extremely
straightforward given the consistency of the methodology. Unfortunately #reralso some
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striking disadvantages. In particular, the supply side is excluded, so there is no method for
determining potential future labour market imbalances. Furthermore, there are only occupational
forecasts for 96 occupations. This is a very lawel of disaggregation, which can limit the
usefulness of the resultant projection of labour demBHRIE, 2010)

The NzZDoL has informed the public that over time, they plan to expand their
methodology to include bottomp approaches of information rewrad, as well as estimates of
occupational supplyMBIE, 2010)

In 2014, he NZDoL released an Occupational Outlook for 50 featured occupations that
looks ahead to both 2016 and 2021. In the construction and infrastructure industry, they find that
job progects are positive. Of the nine featured occupational categories, only one category
featured negative growth throughout the ent.i
workers. Building and engineering technicians; and plumbers demonstrate nggate over
parts of the period, but positive or stagnant employment growth over the rest of the period. Every
other occupation featured in the report under the construction industry demonstrates positive
growth throughout the entire horizon, includingaticians; architects, designers, planners and
surveyors; and construction and mining labourers (MBIE, B)14he job prospects in the
science, technology, engineering and mathematics occupations are even more positive, showing
employment growth for ewvg occupation throughout the forecasting period, including
mechanical and engineering trades; engineering professid@adl managers and database and
system administrators (MBIE, 20B). The NZDoL also published information on the
manufacturing and tecbtogy occupations, primary industry occupations, service industry
occupations, creative industry occupatioasd social and community service occupations,
which all demonstrate much more variable job prospects (MBIE,:2014.

The Resarch Centre for Education and the Labour Market (ROA) was established in
1986 and is a research institute of the Maastricht University School of Business and Economics
in the Netherl ands. The instituteds g@hopal i s
between education and the labour market.

TheROA uses nAtwo econometric models to prod
for 127 occupational gr Bl hghlsar 201020)°>'BY ferrsgilto c at i or
sectoral employment forecasts released by the Dutch Central Planning Bureau, the
macroeconomi c reference scenario S produceod
industri al sector s, 0 C Cc u [kl Achkarn 201029)n 8hiftst ity p e of
occupational structure ar e c ap tEuAchka, 204029).h a #r
One additional step in the ROA model of expansion demand accounts for substitution effects per
type of education. In other words, the ROA model urligaecounts for issues that arise from
individuals switching jobs.

> For an extremely detailed description of the Dutch model, see Grip and Heijke (1998). Also, additional
information is found in Covers and Hensen (2004).
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Replacement demand is generated by type of education, age, and gender based on
expected outflows of workers from the labour force. By calculating changes in stock measures,
flow data fornet inflows and outflows are calculated. In general, future net outflow rates are
derived based on Ahistorical rat eskl Aachkdr, adj us
201029 ) . The future net outfl ow rat estiobgrouppge an
projections for each occupation or educatio
replacement demandel Achkar, 201030). By combining expansion demand and replacement
demand, the ROA model generates projections of future occupationahdem

The supply side of the model only considers school leavers. In particular, educational

forecasts are prepared at an aggregate | evel
gender from f or ma |IElI Aehtkay 204Q30). Bywusisgy sd efinfhadimei X of
education and educational attainmento, t he RC

educat i on aHl Aclckart2@1930)r Ty aetefmine occupational supply, the number of
students by educational category is translaméo the number of workers by occupation. The
ROA model uses data concerning newcomers from the educational accounts of Statistics
Netherlands to perform this step of the process.

As always, once estimates for the future demand and supply of labourbbawe
completed, labour market information indicators are developed. The ROA model uses a labour
gap indicator. Essentially, labour supply is subtracted from labour demand, where labour supply
is composed of expected new supply and the number of peopteglayed for less than a year
with the same educational background, while labour demand is composed of expansion demand,
replacement demand and passive substitution effects. The final outlook and qualitative
assessment indicates whether prospects for nekergare good, reasonable, moderate or poor
(El Achkar, 201030).

As mentioned above, the ROA model takes occupational substitutability into account. In
order to consider this labour market flexibility thoroughly, the ROA model undertakes the
constructio of a risk indicator, which measures workéedility to move between occupations
and industries (Papps, 2002 ) . I n addition, another Arisk ir
the cyclical sensitivity of emp |:®)y boegrietm 1 n  a
occupational properties underlie the use of these two indicators, as theitestmopredictions
are less sound. Nevertheless, these indicators allow users of the resultant labour market
information to understand in which cases employmerdctasts are likely to be less valid. In
particul ar, Aempl oyment forecasts for groups
wi || be | ess MAFHedcs, thésP mdicptars are2vi€lylseen as an important
addition to the ROA modé&®

%8 For example, supposecertain occupation is projected to have strong growth in employment in the medium term.
However, also suppose that this occupation is highly sensitive to the business cycle. In that case, it is quite possible
that employment growth may be substantiallsaker, or even, negative in the long term (Papps, 2001:19).

**The ROA model may have undergone significant revisions since 2001. Unfortunately, there are no recent
resources available in English concerning the methodology used by the ROA.
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The Kuwait Occupational Projection System (KOPS) is a work in progress, being
undertaken within the Aframework of the Worl
cooperation project aimedatnhanci ng | abour mar ket i:®.fPor mati
It widely follows the MRA, but has a very important distinction from other models: it takes into
account the specific dualistazonomicstructure of the Kuwaiti labour mark®t.

When projeti ng occupational demand, t he KOPS
reference scenari o obtained from t h®). Thes® nomi s
projections are Atransl ated into fi6B)naheede mand
final demand projections are translated into output usinganoput put matri x, WwWhi
interi ndustry | i nkages\ereffeats fromvgrowtly in dbne industrg pnio]

rel ated sect o6 8ousinghran lteaative soligr) thd KOPS model generates
projected output by industry

In order to determine actual employment levels, projections for labour productivity must
be derived. In the KOPS model, extrapolating historical trends throughout the forecasting
horizon generatethese labour productivity projections. Once the predicted labour productivity
by industry is applied to the output projections by industry, levels of projected employment by
industry can be obtained. In order to convert these industry measures intatme@alpdemand
projections, the KOPS model uses industcgupatiorfirm matrices®? To obtain total
employment by occupation, occupational demand figures are summed across industries. By
measuring the change in employment levels over the projection perpdnsion demand is
obtained. A unique feature of the KOPS model is that expansion demand for Kuwaitis and Non
Kuwai ti s i s al so deter mi ned s Kpwaiti shtared §f by f
occupational employment from the 2008 [Labour Force Sunamyd, exogenous assumptions
regarding the trend ) Dut todaadimitstiors,rthe KOPS Gydtent a |
only projects expansion demand; it does not develop forecasts of replacement demand.

When projecting occupational supply, the KOP8del first begins by estimating the
overall population for Kuwaitis and Neluwaitis, after which it develops estimates of the future
workinpage popul ati on. Next, t he KOP S distibutoa | pr oj
shares for the workingge poplation for both Kuwaitis and neKuwai t i so :{)Hi | al ,
After obtaining these projections by using th
the workingage popul ati on of each groupo, whi-ch gen
agepesons at each | evel of e @uSulsequently, olobtantthe a i n me

0 This model iscurrently under review. The methodology could undergo alterations before finalization. The
information used in this review is from a draft prepared in September 2014.

L A dual economy is characterized two distinct economic sectomsithin the same count. Each sector can be
characterized by different demand patterns, development levels and technology implementation.

2 The type of firm variable is included in the KOPS model due to the dualistic structure of the Kuwaiti economy.
The KOPS model distinguies between the private, public and domestic sectors. In forthcoming versions,
employment in the household sector (family firms) will be treated separately, outside the mawutpptitmodel
framework. This is because in Kuwait, the domestic sectolaigya employer of expatriate labour, and employment

in the sector is driven primarily by social and demographic factors. Joint and cooperative firms are included in the
private sector.
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Afeducati onal attainment di stribution and c¢omg
force participat i oKuwaitioby ediicktionaladinmens [areaapalied]N® n

the projected workinggge popul ation by educatdi Emalg,lan at t ai
education to occupation matrix for both the Kuwaitis and-Mamwa i t i s i s appl i ed
force by educational attainment ¢dtain the projected occupational supply for Kuwaitis and
NonrKuwai ti s o :8.Ho geaerate aflor indasure of occupational supply, the change

in occupational supply over the projection period is calculated. In order to obtain total
occupational spply, the two groups, Kuwaitis and Né&tuwaitis, can be summed by occupation.

The third and final stage of the KOPS involves comparing the occupational supply and
demand projections generated in the two previous exercises. The difference between
occupat o n a | supply and demand is used to fAgener
2014a8) . These indicators take on fqualitative v
empl oyment prospects f or:8). dkeditst labounmarketandicamm 6 ( Hi
uses an absolute measure, which is the number of additional workers in excess demand or excess
supply for an occupation. It provides information on the preggacancies or employment
opportunities for each occupation for each yearh&f forecast period. The accompanying
qualitative information describes the intensity of a labour shortage or surplus in the following
way: Al owo i f the difference between the sur
Amedi umo i f theweéhfBO@@nanadl b6OO0Obwor ker s, anoca
predicted to lie above 5000 workers. These qualitative and quantitative predictions are produced
for each occupation for Kuwaitis, Ndfuwaitis and for both groups combinethe second
labour marke t i ndicator uses a Arel ative measur e, W
excess demand or excess supply divided by th
2014a9) . This indicator Acompares thedaorsupplyer of
for an occupation with the number of new entr
2014a9). It was developed to be a proxy for the probability of ageeker finding employment.

The indicator can tlakwo, hwhen dtiHd er &tnito viad uree
per cent ; Aimedi umo, when the ratio is between
is over ten percent. Each of these indicators is developed for KuwaitisKiNeaitis and for

both groups cmbined.

This model was developed for Kuwait to add
such as the shortage of qualified Ku3uAsisti wor
very clear in the above description, the MRA is used heavily as a foundation for the KOPS. The
adaptations undertaken by the KOPS, however, are unique. In particular, it takes into
consideration the dual economic structure of the Kuwaiti economy anddems$o distinct
groups: Kuwaitis and NeKuwaitis. Hence, this model could provide substantial guidance for
other entities seeking to provide occupational forecasts based on a variety of other demographic
features, including ethnicity and identity. Th®©RS model could also prove useful in guiding
projections when the economyadonsideration demonstrates peculiar dualistic features.

The European Centre for the Development of Viocal Training (Cedefop) was
founded in 1975. It has been based in Greece since 1995, where it supports the development of
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European vocational training and education policies, while equally contributing to their
implementation.

The European Centre for tbevelopment of Vocational Training (Cedefop) produced its
first panEuropean skill needs forecasts in 2008, for the 2008 to 2015 projection period. These
forecasts covered all EU Member States, plus Norway and Switzerland. Skill demand was
forecast by sdor, occupation and qualification. In 2009, projections of the supply of skills by
gender, age group and qualification were produced. Cedefop does not measure occupational
supply because they argue that it is exceedingly difficult to assign individualsctpations
based on their qualifications, especially since occupations consistently change throughout a
lifetime. The independent studies of skill needs and skill supply in 2008 and 2009 respectively
were combined in 2010 to generate the first-Bampea projection of European skills supply
and demand. All of these p&uropean projections for the demand and supply of skills were
founded upon the macroeconomic mukictoral and muktountry model, E3ME, developed by
Cambridge Econometrics.

The curreh Cedefop approach for measuring labour supply is based upon an analysis of
t he changing patterns over time in the fAstock
defined by highest qualifi catd46)oTime shck natlelfarnd by
the supply of qualificatiomwould ideally be estimated by referring to individual microdata, but
this is not available. Hencestimaes of educational attainment are performed at the aggregate
level. It is important to note that the accwyaxf the results is slightly more questionable, as there
is less room for descriptive variab)di&e income and marital status

More specifically the Cedefop model focuses on the qualification patterns displayed in
the current Labour Force Survey, whehe trends in the propensity to hold a given level of
gualification are estimated using multinomial logit models. With limited data, only a handful of
explanatory variables are considered, including the unemployment rate, expenditure on education
as a perentage of GDP, and financial aid to students defined as a percentage of total public
expenditure on public education. These data are available at the country level (Cedefop,
201249).

By applying the projected probabilities of the logistic specificatmithie labour force
and workingage population by gender and age, projections of the wedgegpopulation and
labour force by highest qualification held can be derived by gender and by age. The projections
of the | abour f or ce estimatediaotibity ratesroettte prbjgctioaspithey i n g
working age popul#tiondo (Cedefop, 2012

The demand side component of the current Cedefop model focuses on projected trends in
demand at the palBuropean level by sector, occupation and qualificafR@placement demand
by qualification and occupation are also estimakedecasts for the number of job openings by
skill, measured by occupation and qualificatiane produced by combining net employment
changes with replacement demand. In their projections, Cedefop considers 41 industries based on
the NACE classification, 27 occupations basedlo&lSCO classification and three broad levels
of qualification basedn the ISCED classification.
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In the expansion demand modulegjected employment by economic sector is based on
the results of the prexistingparEur opean macroeconomic model , E:
of consistent sect or(@ddefop, ALY yExphat counpryrsmegifie c t i 0 n s
assumptions about the main external factors, including the impact of globalization and
technologcal change, are madindustry to occupation matrices of employment are constructed
by referring to the Labouforce Survey data. Occupational employment forecasts are performed
by applyingthesematrices to the sectoral employment projections.

Occupational empl oyment patterns are only
201211). Qualifications are equally portant from the education and training policy and
planning perspective, since qualifications represent the qualities of individuals occupying
positionsandthe selection criteria for filling a particular joAs such, qualification dimensions
areincluded n Cedefopds quantitative results. Thi s
occupation crosslassified by qualification from the Labour Force Survey. To avoid difficulties
across countries in the classification of qualifications, only three lwatadories of qualification
are consideredDespite only having access to weak data, estimates of future qualifications
demand have beeninfed The focus is generally on the shat
hold [one of these three qualifications] their highest qualification, without any reference to
supply side devel&3gment so (Cedefop, 200

In addition tooccupatiorand qualificatioremploymentevels it is important to consider
replacement demand arising framtirements, net migratiommteroccupational mobility and 4in
service mortality Replacement demand data is mainly extracted from the Labour Force Survey.
The idea behind the replacement demand modekhoricomponent analysis, where the rates
of outflow are determinecdby compamg i e s t i ahthe eumberof people in successive
pseudo cohor t s 037).(A€ee descfibing historicd@ Mfow and outflow patterns by
occupational grouping, these patterns are translated into rates or percentages. These inflow and
outflow perentages are next converted into replacement demand by occupational class. Once
these historically measured net occupational replacement demand rates by age and gender group
are calculated, they are applied to the age and gender structure of worketsegirthang of the
forecasting period. Finally, a projection is undertaken, where estimated outflow or inflow
coefficients are combined with changes in the rates of participation and applied to the age and
gender structure of the occupation, as predictechdnyicipation and demographic forecasts
(Cedefop, 20185). These projections of replacement demand are combined with projections of
expansion demand by qualification and occupation.

't is possible to compare CedeYooglftadionf ut ur e
However, because there are many adjustment mechanisms that operate in reality to reconcile
labour market imbalances, any projected gaps must be taken with a grain of salt.
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Figure 5: European Centre for the Development of Vocational Training (Cedefop)

065&\ Multisectorial macroeconomic model (E3ME)
= ——» Ec activity ‘
Working age i)
population by age and ¢ i
gender {exogenous) Wage rtis. tabour demand)
participation rates
4
Activelsbourforee  __y
by age and gender e
Supply of skills Demand for skills
o
%, )
- i % Employment levels and expansion S
Stock of people by (J R
qualification 3 ISCED level & ( demand by occupation (EDMOD)
and by economic status *
(QMOD)
] *0
Employment levels and expansion
%% demand by qualification (QMCD)
Flows of graduate numbers ’.,
by ISCED category *
(FlowMOD)
Replacement demand by
H occupation and gualification (RMOD)
v
Flows of
graduate
numbers by
ISCED category
(FlowMOD)

Source: Cedefop (2012)

ii. Other Canadian Models

The Mining Industry Human Resources Council (MiH&®p national industry group for
the Canadian metals and minerals industiye mining industry is defined as includitige
folowngiphases of the mining cycl e: exploration
reclamati ono (Mining l ndustry H:dlmawiiHR Rass o ur C €
developed its own methodology for forecasting labour demand (undertaken since 2007) and
labour supply (introduced in 2013) in the mining industry in Canbwaddition to providing a
nati onal outl ook, Mi HR pr ov i lgsessfor fravincgalt amani z e d
regi onal stakehol der s i:hl).*dneppreipleMieH R desp ofr & rsedc a( sh

% The Saskatchewan Mining Association producesShekatchewan Miningndustry Hiring Requirements and
Talent Forecastsn conjunction with MiHR. They identically follow the MiHR method (Saskatchewan Mining
Association, n.d.)Hiring Requirements and Available Talent Forecdsave also been produced for the Yukon,
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mo d e | uses 0 ec on ofinmbustry anchocdupatiosagntployment aaddcalculates
replacement requirements due to retireneemtd ot her at tfauriindustdes antl @6ct or s
occupations undehree economic scenarios over ayBar horizon: baseline, contractionary and
expansionaryMi HRé6s avail able talent model equally p
66 crucal mining occupationsiheir methodology has eight crucial stepBHR, n.d.), namely:

1) Collect and analyze data that may potentially explain changes in the number of
jobs in themining industry in each region;

2) Determine the driver(s) that explain theeatest level of variation in employment
in each region by testing various model specifications through regression analysis

3) Produce baseline, contractionary and expansionary forenasis aggregate and
by industry for each drivatetermined in step;2

4) Produce forecasts of retirement and separations based on age, level of education
and participation statys

5) Combine forecasts of employment changes from step 3, with retirement and
separations forecasts from step 4 to determined hiring requirement fgrecast

6) Calculate and apply occupational coefficients to produce estimates of hiring
requirements by occupatidor mining;

7) Determine factors influencing available talent (education flows, immigration, and
labour market entry) and forecast future requirementsdch occupation

8) Examine and analyze gaps and treindsiring requirements and available talent

These basic steps follow the MRA approach closely for bothutasuapply and labour
demand. Nevertheless, MiHR has added a unique feature, particulaidwlitapproach to labour
demand projections. More specifically, in order to determine future labour demand by
occupation, MiIHR divides employment into two categories: the mining industry and othe
industries Once disaggregated, MiHR ties its mining indysiccupatiorspecific employment
projections to MiHR employment forecasts, while estimates of future employment by occupation
in other sectorsare determined in relation to nemining sector projections produced by the
Conference Baa of CanadaThe reslis are then combined to generate total employment by
occupationThe employment by occupation results are used to estimate migration patterns in the
model, discussed belowThe crucial assumption underlying this methodology is that
Aoccupat i ontard theammmd indystne will grow at the same pace as the mining
industry, and that occupational employment outside the mining sector will grow at the same pace
astheentr e [ economyP5 (Mi HR, 2014

I n t he past menvprdie&ions byenduy havetreated employment as the
dependent variable, while considering multipiglanatory variables, such @l compensation
per hour worked, real level of production, industrial materials commodity price indices, mineral
price indices, selected conmdlity price indices and lalio productivity Throughout their

anal yses, Mi HR has tended to find that t he il
related to commodity price levels, labour productivity levels and the previaus yes e mp | oy me
(MiHR, 201050 ) . I n particul ar, there seems to be a

prices and employment, and a negative correlation between labour productivily e mp |l oy men

British Columbia, and Ontario. Labour market trends and human resources challenges have also been studied for
Canadads Sednttp://vBvav.mitirca/en/publications/Publications_by Subject_LMl.asp
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(MiHR, 201050 ) . Moreover, they have f iooonjuhctionfwght i met
labour productivity are the most statistically significant in explaining variations in the mining
empl oy me nMHR 200050). dMith tifese analytical findings, MiIHR has been able to

base occupational employment projections witifie@ mining industry upon its own forecasted
macroeconomic reference scenariwhich explicitly includes mineral prices

On the supply side, the MiHR model for each occupation begins with existing supply, to
which new entrants are added and departuressabtracted Three sources of entrants are
examined: school leaversimmigrants, and others. The other category consists mainly of
individuals switching occupations or-eatering the labour force after a teonary leave Three
sources of departureareleg | | 'y consi der ed: Afemi gration, ret
of reasons, including temporary leaves, maternity leaves, stress leaves, illnesses, injuries,
disab | ity and dea358)8% (Mi HR, 2013

Migration is an important source of entry addparture.Net international migration
forecasts are based on estimates of net international migration for Canada by occupation, taken
from the COPS model . Net i nterprovinci al mi ¢
demand of workersinapartieur occupationo, which assumes t he
to outward migration, while a shortage of workers will lead to a inward migration in any
particular region (MiHR, 20185). The Conference Board of Canada has determined that
unemployment ri@s are crucial determinants of migration flows. Gaps between labour demand
and supply serve as a proxy for the unemployment rate for each occupation. Here, the forecasts
of empl oyment by occupation, discuspBnatesfoabove,
each occupati®ho (Mi HR, 2013

Interprovincial and international immigration by occupation are obtained from the

Canadian Census performed every five years. T
by occupation, relative to total mmgration, is kept constant over the forecast period, and applied
to the [CBoCbs] provincial forecH)st for 1 mmig

School leavers are forecasted in two different ways. In one method, projections are based
on t he osc chuipsattoiroincéa l A albe dvitryg t c had @6).&IEIR MiptR,p |

assumes that i f a fAcertain share of the popul
particular occupatiofthen that]share of entrants will be similan the futue 6 ( Mi HB®). 2014
Hence, new entrant | evel s depend on the | ab

attempts to project school leaver levels by occupation. In particular, for workers between 25 and

34 years of age, educational attainment and empoy data are capable of establishing
occupatiorspecific education profiles. To devpldhese profiles, census data amed, as it
provides Athe most recent data on the number
certificate, diploma or dege obt ai nedo0 :26[. By ldinpinin@ @emdgraphic
information with these education profiles, occupaspecific school leaver projections can be
devel oped. School |l eaver estimates are fical c
school, diplana, or lower; trade, college or otherpesse condary educati on bel

% The detailed nature of these supply models means thatateenormous data requirements. MiHR tends to use

census data. Due to the infrequent collection of census data, supply forecasts made in 2013 used census data from
2006, while supply forecasts for 2014 used census data from 2011. The Labour ForcecBudigsted monthly,

is often used to fiverify and validate estimateso ( Mi HR
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degreeand uni versity :@g6& §chooldeaver(edinadterR hy o@updtidn can now
be added to existing supply, alongside migration.

The first component of depares is retirement. Methodologically, the levels of
retirement are estimated usingprovikc@ eci f i ¢ f orecasted retiremen
force participation rates by age anddev o f e d u c at i:26)nThis rieModth&ayily 2 0 1 4
relies on he census profile of the industry, which provides age and educational attainment data
for industries across Canada.

The | ast estimates required for Mi HROGS pro
are the other categories found on both sides of theaetj i o n . These categori e
people entering from other occupations cerat er i ng t he wor kf orceo on
people fimoving to other occupationsétemporar.
demand side (MIR, 201426). Fa si mpl i ci t vy, Afthe number of ne
certain percentage oftheexishg | abour f 0269e o ThMisHR,erzZ@&h4 age,

equal to the other | eaversdéograbeel sat gaMi HR, u 2
These rates remain unchanged across all occup
entrants are precisely equal to and dffseot her | eaviéé).so ( Mi HR, 2014

By using these methods, it is possible for MiHR to develop an estimate of futute labo
supply and hence generate forecasts of potential imbalances in the mining industry by comparing
these occupational supply projections with the occupational demand projections discussed earlier.

Mi HR6s most recent pr oj eiodustrp wese uidertakentimm e Ca |
2014 covering the period between 2014 and 20E4pansion demand (net change in
empl oyment due to economic growt h) i's expect
over the forecast period, depending on whether the mammoenic scenario is baseline (19,130
jobs), contractionary (2,980 jobs) or expansionary (29,973 jobs). Retirement is expected to
generate the most employment opportunities, ranging from 50,730 openings under a
contractionary perspective to 55,170 under expansionary perspective. Nogtirement
separation creates a similarly high number of job openings, between 46,000 and 50,800, again
depending on whether the macroeconomic scenario is contractionary or expansionary. Non
retirement separations capture panent leaves of absence that are not related to retirement,
such as movement to other sectors or other countries, and injury or mortality. A constant non
retirement separation rate of 2 percent each year was assumed. Thus, total hiring requirements
under he contractionary circumstances dmecasted at 99,685, while for a baseline scenario
they areprojected at 121,150. The expansionsityation generates predictions of employment
requirements of 135,91MiHR, 201410). MiHR also undertakes shetérm pojections, over a
two-year and fiveyear period, to 2016 and 2019 respectively (MiHR, 2014

Shifting focus from the industry to the occupational lelglbroad occupational category,
the mining industry is projected to require 36,465 workers iregrahd production occupations,
6,380 individuals in professional and physical science occupations, 3,100 individuals in human
resources and financial occupations, 3,205 support workers, 3,470 persons in technical
occupations, and 6,600 supervisors, coattirs and foreman.hHE top ten occupations with the
greatest forecasted hiring requiremenisder the baseline scenariaclude underground
production and development miners; heavy equipment operations (except crane); construction
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millwrights and industribBmechanics (except textile); truck drivers; welders and related operators;
primary production managers (except agriculture); machine operators, mineral and metal
processing; heavgluty equipment mechanics; industrial electricians; and, supervisors, mining

and quarryindMiHR, 201412).

At the aggregate labour supply levdiHR undertakes projection measurements over 2
5- and 10year horizons. They measure bakie total number of entrants into 66 occupations
across all industry sectors, as well as the shatkeskentrants for the mining industryvhich
assumes the historical rate for each occupation per yea2016, 256,180 individuals are
projected to be available work in the 66 occupations across all industries, with 11,035 of these
individuals forecasted to work ithe mining industry. In 2024, 264,330 individuals are
forecasted to enter one of the 66 occupations in any industry, with 58,210 entering these
ocaupations in the mining industiHR, 201414). In 2024, by broad occupational category,
the mining industry is projected to have 36,040 individuals in trades and production occupations,
6,610 persons in professional and physical occupations, 2,380 wamkieuman resources and
financial occupations, 3,180 support workers, 4,130 individuals in technical occupations and
5,840 supervisors, coordinators and foeem(MiHR, 201415). MiHR also undertakes
projections at a lower level of aggregation.

By broadoccupational category, trades and production occupations, human resources
and financial occupations, and supervisors, coordinators and foremen are projected to face excess
demand. In contrast, professional and physical science occupations, and tecluipatioes
are forecasted to be in excess supply. Finally, the mining industry labour market for support
worker occupations is expected to be balandgda more disaggregated levehet mining
industry is expected to face shortages in a variety of ocoamsatincluding underground
production and development miners; mine labourers; industrial machine operators, mineral and
metal processing; supervisors, mineral and metal processing; and supervisors, mining and
guarrying.At this disaggregated levelcoupatonal surpluses are projected to exist in a number
of occupations, including geologists, geochemists and geophysicists; mining engineers; industrial
and manufacturing engineers; metallurgical and materials engineers; central control and process
operators, mineral and metal processing; and geological and mineral technologists and
techniciangMiHR, 201417-21).

AResi dent tesitlential mdestnment rspending is the key determinant of the level of
construction activity and the demand for construction trades and occupations, while the
popul ation and overal/l | abour force drive the

- Build Force Canada

Build Force Canada, originally created as the Construction Sector Council ini2@01,
national industryled organization committed to working with the construction industry to
provide information and resources to assist with its management of workforce requirénents.
of its aimsis to provide accurate and timely labour market infatiron to advance the needs of
the entire construction industry (BFC, n.dhe annual Construction and Maintenance Looking
Forward publication offers X@ear outlooks of the supply and demand of labour by trade,
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province and regionThe labour market infonation system tracks 33 trades and occupations.
These trades and occupations are directly involved with building activity and represent two
thirds to threequarters of the total construction workforce; a large portion of office,
administrative and suppastcupations are excluded from their analysis.

The labour market information program undertaken by Build Force Canada, formerly
known as the Construction Sector Council, has been in operation since 2005. @hizabian
uses one of the most highly demeéd and detailed industry modedsailable in order to
generate forecasts for the demand and supply of construction labour in Gatfadgeationally
and subnationally Their model is based cav e r s i o n [y theoGoeskuctierdOwners
Association of Alberta and the Commilslwiefon de
their forecast and report provides answers to
the needs of the construction industigw many workers are needed and where these workers
can be foundo (BFC, n.d.).

Build Force Canada uses economic models, trade demand modelsceunghation
demand model$o develop its projectionsThetrade and occupatiahdemand models use the
outputsof the economic models, namelyvesment and employment projections, in order to
translatanvestment irconstrution into employment

Build Force Canada breaks down the demand for trades and occupations by each sector
of the economy, trudtionrsecioruadd othey industriieshado ne mpl oy t he
(BFC, nd.). The forecasting system even has the capacity to further disaggregate the
employmat information to show how thdemandfor an array of trades and occupativasies
among the diffenat types of construction activity. The four main types of construction activity
explored by Buil d Faeareseent@leconatrdcidescludng apartenentsi o n s
five floors or over); apartmentsfive floors and over plus government, institutal and
commercial construction; industrial construction plus the installation of production machinery
and equipmentand engineering construati.

Such a detailed analysis essentially 1inks
spending by specifi bui | di ng t y¥meho | (i BBKC,i sn.id.e)f.i ned by
required for each mil | i on Beybod theser aslditiond, ladowri | di r

demand in construction follows a similar breakdown to the MRA, since occupational labour
demand is composed of expansion demand and replacement demand.

One important distinctiommelative to other modelss that major preplanned projects
provide an important source of information for the economic forecasts created by Build Force
Canada.ln general, the preplanned nature of construction greatly facilitates forecasting long
term employment requirementas the intention to invest allows fl@ss estimation and guess

work about future economic activitilevertheless, the organization recognizesatt it I s A
necessary to provide forecasts for major [ una
and repair expenditureso (BFC, n.d. ).

In summary, Build Force Canada creates a macroeconomic reference scenario that
accounts for building reguements related to constructigmojects that are large and small,
announced and unannounced, or only concerned with mainteaadceepair They estimate
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expansion demand by combining investment and employment forecasts with a set of coefficients
concerning labour demand by trade. Due to the crucial obsentaabmany projects require

different traderequirements"these coefficients vary according tetmacroecommi ¢ f or ecas
(El Achkar, 201028). The forecasted labour demand by trade is broken down by construction
sector and by other sectors that employ @sadvorkers Build Force Canada forecasts
replacement demand by calatihg the number of retineents,as measured by death rates and
changes in the labour force participation rate for workers over &t y# age Just as in the

MRA approach, Al abour requirements by trade f
of expansion demand and rapément demandE( Achkar, 201028).

The demand side of Build Force Canadaodos f
extremely rigorous and data intensive. Similarly, the supply side is equally advanced. In
particul ar, t he i LI&bour foroer apmrentsceships angd mabihty far maere k s
than 30 sel ected tr ad eThe eatimates are ltased @ ta vadetyofadatd, B F C
compiledmainly from the 200&ensusandthe 2011 National Household Surveydertaken by
Statistics Caada, as well as input from the industries themselves. In general, with their intensive
data and procedur es, Build For ce -ti@awokdoce i s ab
entrants aged 30 and younger, the flows of apprentices coming outyeaeryecent immigrants,
and peoplerent ering the job marketo (BFC, n.d.).

In summary, the supply side forecasts developed by Build Force Canada are composed of
school leaversmmigrants, reentrants and mobilitySchool leaverss simply a projection fothe
Anumber of graduates from apprenticeship pr ot
force [participation ] by agEl Adnkap 20p088). Of particular importance is the
inclusion of women, immigrants, Aborigin@lanadiansand youth in theni t i a | ncal cul e
the population available to enroll in the training and apprentice p p r BlgAchBams 0 (
201028) . Thi s gi ves anorice th Al atthics 204028 Reentrdns b o u r 1
are simply the fAnuhaamurmarket afbeecopprioccof ppmtr ¢ i icm @ at i o
and they are al so i ncl udsidt estimateduAchkag 200088).c e Can
In an effort to tackle one of the major criticisms of the MRA approach, Build Force Canada has
included an adjustment for the mobility of workers across sector, industryegimh mostly
accounting for irmobility, the movement of workers into consttion from outside the local
construction industrf{BFC, 20144).°® Hence, the occupational supply is calculated from the
population and the training and apprenticeship data available t Buite Canada

When Build Force Canada generateseitsploymentprojections by occupation in the
construction sectorit uses extreme caution because of ahielical nature of the constructio

% The BFC LMI system calculates netiimobility as the residual from total labour force change, which is calculated
as described in the body of this report. Data limitegiado not allow BFC to identify all of the individual
components of net imobility, namely (1) net inmigration and (2) other net-mobility. Other net iamobility is
composed of (1) inteoccupation mobility, (2) intendustry mobility and (3) labouofce participation rate induced
mobility. The BFC lacks information on net-imigration (international and interprovincial) because they cannot
identify to which province individuals move and from which province or country they are coming from. The BFC
also lacks data on other sources of nemability, including interoccupation mobility and inteéndustry mobility,

since they cannot identity from which occupation or industry an individual exits and to which occupation or industry
an individual enters. Rally, data limitations also affect the last source of other natahility: the BFC does not

have data on the rate of entry or exit into occupations or industries resulting from changes in the labour force
participation rate.
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industry At the time of this report, Build Force Canada was supplementing their quantitative
information with a galitative asessment called leabour Market RankingIt ranged from one,
which indicated excess supplp five, which indicated excess demarichis labour market
indicator includs information on the employment growth, unemployment and netahility,
where net irmobility measures the mobility of the workforce across regions, industries and
construction sectors. Net-mobility has recently begun to spark more interestonstruction
industry forecasts becauee number of individuals reporting employment in ongvmce and
residence in another is growing.

Clearly, Build Force Canada has developed a very detailed and rigorous forecasting
system over the | ast decade, which has been
efficiency of the construction labounarket over the long term by maintaining an experienced
workforce, attracting experienced workers back to the industry, adjusting the flow of new
apprentices to meet industry needs, and recruiting qualified workers by offering more stable
empl oy me&nntdg. ( BF

Build Force Canadads most recent forecast:¢
During this period, expanding construction activity is projected to add 64,000 jobs by 2023,
52,000 of which are in the neesidential sector, while 12,000 areresidential construction
(BFC, 20141). Replacement requirements due to retirement are projected to reach 235,000 over
the forecasting period, much higher than expansion demand employment (36@th20142).

On the supply side, the estimated numberenfrants sits at 167,000, which is not nearly
sufficient to meet projected cumulative labour demand. Approximately 132,000 workers will
need to be attracted from other industries in Cantuzse out of the labour forcer other
countries.Build Force Caada has projected that carpenters, commercial installers, electricians,
painters and decorators, plasterers and drywall installers, plumbers, refrigeration and air
conditioning mechanics, sheet metal workers, and tilesetters will find a steady rise in
emgoyment in commercial, institution and government projects, adding half of the jobs created
across the scenario perjodith steady gains between 2013 and 2Q&Scontrast, drillers and
blasters, trades helpers and labourers, and truck drivers who eiaized in highways, bridges

and other civil work are expected to have lower employment requirer(BR6, 20141-2).

More detailed national and provincial information is available from Build Force Canada for a fee.

Wor kBC is the Government of British Col umb
the province. It was created with the intent.i
access and navigatioQuite simply, WorkBC helps people find jobs, explore career options and
improve their skills, while equally helping employers fill jobs, find the right talent and grow their
businessesin order to tackle these objectivesWorkBC has a system of labour nkat
information thafprovides monthlydata on labour force activityncluding trends in employment,
unempbyment and participation rates), as well as provincial and redepalr market outlooks
and brecasts for British Columhia

The provincial reportor British Columbia includes information on the expected number
of job openings, which regions will have the fasgsiwing demand for workers, which
occupations will be the highest in demand, what level of education will be needed for the
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predicted jolopenings, and how the aging workforce will affect employment across the province.
Information at the provincial level is provided at both the broaddigie National Occupation
Classification (NOC) skill level and the thrdigit NOC occupation subdivien.®®

The regional reports provide overviews of recent, current and expected labour market
trends, as well as labour market forecasts by industry and occupation. In addition to these
publications, WorkBC generates a list of high opportunity occupatiassvell as specific
outl ooks for t h%Thecurent previdciah regionap) antl high oppartunity and
trade occupation reports cover the period from 2010 to 2022. In 2014, WorkBC will publish new
forecast data for the 2012 to 2022 period.

To perform its projectionsWorkBC employs the BC @abour Market Scenario Model.
This model uses two key subodels: a regional macroeconomic model and a regional
occupational model. The results of each regional model are combined to generateighrovin
estimdes

The regional ma c r 0 e cpoiae gemarat equilibridre iaglelsawhieh @A f i x
employ an inpubutput structure that links different sectors of the econbroyg et her 6 ( Wor |
201013).As in every economy, economic growth and industry expardiime labour demand
in each region. As these regional models are small enough geographic units, certain major
projects are incorporated to captoegionalchanges in economic activities

The regional occupationato del s fAprovi de demand and supp
140 occupations attheddgi t NOC | e v e | :@3).Sirilarly to Bi&previ@ud rhodels,
demand is determined by expected industry and economic performance, as well as by labour
productivt vy . Mor eover, supply and its components a
andecononi per for manced3).(Wor kBC, 2010

The key assumptions that underlie thigdal concern (WorkBC, 2011B):

A GDP and employment growtlt is assumedhat GDP andemployment growth will

be consistent with the mediuterm economic outlooks released by the BC Ministry

of Finance;

BC6s major trading passunptiens aréformed comeenmingc o0 u t
the economic outlooks dfapan, the United States, and Bugopean Union;

British Columbian egional industry productivity growth

Population growth by age and gender, and a variety of othetlassificationsit is
assumedthat population growth by age and gender v consistent with the
populationprojections produced by BC Stats;

Age and gender participation ratéssis expectedthat age and gender participation

rates will drop for most groupsover the outlook perigdexcept for women aged 55

and over where it isxpected to increase

A Occupatiorspecific median retirement ages and labour force age structure

A Age and gendespecific death rates

> > D

>

% For more information on thNOC system, see Appendix 7.
For more details on the high opport uninBntshCdunbipati ons
visit: http://www.workbc.ca/Statistics/Laboiarket/Forecastinghe-LabourMarket.aspx
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A Labour force adjustmesitit is assumed thatbour supplygenerally follows labour
demandthatan occupati ondés | ab ocemandinftleedoogeruni s det
thatoccupations compete for new labour supply; dngtasan occupaini onods
the economyncreasesso does the share of new entsan

Each of these assumptions is crucial to the final forecasting results.

As WorkBC onlyrecently began forecasting occupational supply and demand, they
sought guidance from fAministries, external [
groups, and other organizatian@VorkBC, 201013). By incorporating this additional industry
intelligence and expertis&VorkBC strongly Ilelieves that their methodology is sourikhe
Conference Board of Canada has equally concluded th&QGHeabour Market Scenario Model
is likely to be reliableln summary, WorkBC was wise to sea#tvice and critique$rom such a
wide array of sources, and this is recommended as a strategy for new entrants into the forecasting
community.

The Labour Market Outlook for 2012020 suggests that 1,027,400 job openings are
expected throughout British Columbia, approximateko-thirds of which will arise from
replacement demaralie todeatls and retirements. The Northeast is predicted to face the largest
employmentopportunity growth at 1.7per centannually, followed by the Mainland and
Southwest, and the North Coast and IN&w, respectively at 1.per centand 1.3per cent
annually.The largest number of job openings is found in the Mainland and Southwest, followed
by Vancouver Island and the Coast and Thomf8kanaganThese three regions account for
approximately 9@er cenof projected new employmeonpportunitiegWorkBC, 20103).

The occupations with the most expected job openings from both expansion demand and
replacement demand are sales and services occupations (224,600), business, finance and
administrativeoccupations (182,000) and trades, transport, and equipment operators and related
occupations (153,300). The three occupations with the strongest growth in demand are the health
occupations (2.4¢er cen), natural and applied sciences and related occugafibb per ceny,
and occupations in art, culture, recreation and sporpgr.6en). The three occupations with the
lowest growth in demand are occupations unique to primary industriepd0.8en}, trades,
transport, and equipment operators and edlabccupations (1.per cen), and occupations
unique to processing, manufacturing and utilities fle2cen} (WorkBC, 20103).

In terms of education and training requirements, p@ centof job openings are
forecasted to require some pgstondary education and training or a university degree. The
aging population has the largesiplacement demand impadts management occupations,
occupations unique to primary industry and occupationigue to processing, manufacturing and
utilities (WorkBC, 20103).

From the supply siddabour supply will need to increasiggrely on new migrants to
British Columbia, especially as the number of new labour market entrants declines steadily
throughou the period due to the demographic shift to an older population. Tight labour markets
are predicted \er the outlook periotbecausée he fAdemand for workers is
the available supply by44d1l,500 workerso (Work
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The Ministry of Jobs, Skills, Training and Labour in Albehas developed a system
called the Alberta Occupational Demand and Supply Ouftddke system consists of two
modek, eachseparately determined. They are referred to as the Alberta Occupational Demand
Outlook Model (AODOM) and the Alberta Occupational Sup@lytlook Model (AOSOM)
(Government of Alberta [GoA], 20137). The information obtained from these models is
releasedevery two years with information on forecasted occupational labour surpluses and
shortages in Alberta over the next4grar horizorfor both 127 three and 286 four-digit NOC
occupations

The AODOM expansion demand portion has an economic componentaand
occupational componenthe economic component uses an outlook for the economy. It is based
on a macroeconomic forecast, which is a projection of output by indU$teyoccupational
componentderivesemployment data from the forecastedtput growth in order to translate
estimates of employment by industry into employment by occupation. These two components
generate expansion demand.

The AODOM also considers replacement demand, where retirement rates and other
separati ons arthe Aiberta Labourrrorce &uarvey at an mggregate atounal
| e v &llAchkaf 201026). In general, retirement rates rise over the projection pbgoduse
of the aging populaton Ho wever , separation rates are ass
foreca st i ng Bbd Aahkarp 2DD026)( For any particular age and gender group, the
Aemi gr a4migration and death rates are assumed to be the same for the employed
popul ation as they are f or :7)tThie cogesneplaceeht popul
demand. By adding expansion demand and replacement demand, an estimate fardproject
occupational denral is obtained

The AOSOM begins with a demographic outlpokntinues to an education component,
and ends with aestimate of occupational supplyrhe demographic component forecasts the
population by single year age cohodsd gendertaking into consideration a variety of
assumptions concerning migration, Aborigi@anadiansvisible minorities and individuals with
activity limitations®®

The aucation component starts by assuming that secondary andegoostdary school
enrol ment rates follow historical trends. Ne
schooling, field of study, age andectignepariocer , an
(ElI Achkar, 201026). In addiion, discontinuation rates and mature student ratesggenerated
according to level anfleld of study The migration rates by field of study are adjusted to reflect
demand conditions in the province of Albertlith the information obtained above, the
educational attainment of the population by age, gender and field of study is projected. By
applying the historidadistributions of occupation teducation attainment, it is possible to obtain

®There is an updated mdde where demand and supply are allowed to
affect the coefficients of occupation by educationo (
%9 For more information on these assumptions, see GoA (2013).

|
E |
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estimates of thgotential future occupational supply. By next applying projections of future
labour force participation, it is possible to obtain an estimasetofal future occuptional supply

As a final step in the Alberta Occupatioi@mand and Suppl@utlook Mode] alabour
market information indicator is developed to measure labour market imbalances. It is calculated
aslabour demand minus labour supply. There is a shortage if the value is positive and a surplus
if it is negative. In 2013, cumulative shortages wealewated using 2012 employment as the
base yea(GoA, 201342).

The Ministry of Jobs, Sks, Training and Labour iIberta recently released a forecast
for the 2013 to 2023 period. Over this projec
to experience a shortage of approximately 96,000 workers, which results in an annual shortage of
about 4,913 individuals.

At the threedigit National Occupational Classification (NOQ@gvel, shortages and
surpluses are distributed annudfWost occupations at both the threigit and fourdigit NOC
level demonstrate some amount of cumulative shortage. A number of occupations indicate
potential surpluses, but often these surpluses are not present for each year of the pmogkction
none of hem exceed 250 workers by 20@830A, 20138-42). Occupations at the threkgit
level with forecasted shortages of more than 1000 workers by iB0R@le managers in retail
trade; clerical occupations, general office skills; civil mechanical, electricdl ciuemical
engineers; computer and information systems professionals; physicians, dentists and
veterinarians; nurse supervisors and registered nurses; chefs and cooks; occupations in food and
beverage services; heavy equipment operators; motor vehiclérarsit drivers;and trades
helpers and laboure&oA, 2014) Regional forecasts for 140 occupations over a-ywar
period are also available from thenistry of Jobs, Skills, Training and Labour in Alberta

The Construction Owners Association of Albe(@OAA) has undertaken the role of
releasing projections for the heavy industrial construction workforce in Alberta since 1996.
COAA began working with the Construction Sector Councihie mid2000s and continues to
work with its successoBuild Force CanadaThe heavy industrial construction projects in
Al berta have faced d@dtight availability of S k
(Construction Owners Association of Alb&rfCOAA], n.d:1). Their forecasts of workforce
demand have been crucial for companies that desire a more thorough understanding of tight
| abour markets and theiagj d@igptotexdad watl il)a mp a(c@ O AAM,

The forecasts that argroduced alongside Build Force Canada are-dimpn

macroeconomic forecasts, Andriven by expected
their reasonabl enes se chays tC OAANDNSi tWok).eBofildobo@eA A 0 rn
Canadads apnedabawe h i s out |

In addition to the toglown method, COAA has undertaken bottam approaches to
wor kforce projections by partnering with the

"0'see Appendix 7 for a discussiofithe National Occupational Classification System (NOC).
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Group (OSLFG) since 2011. The bottamp met hod i s fndl annourced majgr c u
capital projeclisol CPaAti auldar , there is a
companies that has been assembled to gath&r-dgte prog c t i nformatitlpbno ( CC
With this information, doped 10 tremslaie ¢cha planmed stapé of h a s
each project to the number bfr ades r equi rle bh@rdef t€ @rhar,ensure the.
accuracy of this bottomp appr oach, t he COAA and OSLFG #dc
other groups/ike the Fose Commitee andENFORM, for information on shutdowns, and
petroleum operations hwW@aA md:l)nt enanceo, respec

rr

Il n sum, the COAA and OSLFG projections ar
timingof Al ber t a pr o) e t)tUsing nymErdanddels, the stope is translated into
expected labour demand for Alberta. The results are displayed for 18 construction trades. In
general, the forast focuses on the oil sands, althoughihas recently expande
types of heavy industrialooistruction, such as petrochemicals, natural gas, power transmlssmn
upgraders, pipelines,and modul constructil)ono (COAA, n. d.

The COAA currently does not have a supply model for work in heavy industrial
construction, but efforts are being madegemerate one for the 18 construction trades currently
examined on the demand side. With this supply model, the COAA will be better able to identify
potenti al wor kforce gaps. Il n the meanti me, t
skilled trades int he heavy industri al sector, 0 the CO,
information available from each of the major industry sectors that entpysame trades
(COAA, n.d.1).

According to COAAOGs most recent for,ecast
Al bertabds residenti al construction | abour regq
employment opportunities, with growth of 4,600 gab the 20132014 period andosses of
4,000 jobs athe cycle declines in 202916. Housing activity rises later in the period, bettering
job prospectsin nonresidential construction, the oil sands are the main driver of growth. The
current economic situation and the projected increaseg sands projects for 2018018 will
create shortages for boilermakers, bricklayers, carpenters, contractors and supervisors, crane
operators and insulators, ironworkers, sheet metal workexamétters and pipefitter and
welders(Construction Sector Council, 2022

In general, the Albéa labour force is projected to face an expansion demand of 14,000
workers across the 2013 to 2021 scenario, while replacement demand adds requirements
estimated at approximately 30,000 workers. Since new entrants to the labour market are
estimated at 230D, there will be a gap of about 21,000 individuals in the construction industry.
Labour force gains will likely be made by individuals migrating from other provinces,
occupations, industries or countri€onstruction Sector Council, 2022

D. Summary

Clearly, here are many different approaches to modeling future labour demand and
labour supplyand themethodologies agied in any particular situatiatepenccrucially on data
availability, economic structure and information us&jace theneeds andises of the resultant
labour market information vary dramatically across organizations, nations andtsorial units
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the structure of the output is also highly varialfgually variable are the resources and data
availability. Themost crucial obsent@mn to be taken from this broad survey is that each method,
through strongly rooted in the MRA approach, adapts, adds or extracts steps to ensure both
forecast feasibility, and social and economic consistency.

Despite their unique approaches to MRA, noh¢he models described above have the
intention of generating definitive projections of the fututa. particular, hese models are
i ncapable of predicting future outcomes becau
productivity per worker ovethe forecast perigd or some combination of the abo(€CA,
201456). Assuming that there are no adjustments undertaken by labour market participants,
these models can provide an indication of whay occur. However, if adjustments are
undertaken, inclding investments in education by prospective and current employees,
investments in training by employers, and adjustments to immigration policy by governments,
then the projected imbalances may very well not transpire. Moreover, none of the models were
created to generate annual projections. Instead, they generate projections of overall trends across
the projectionperiod or of the labour market conditions at the end of the projection horizon
(CCA, 201456). Thus, these models are meant toomplementpre-existing sources of labour
market information by indicating anticipatéature trendsin labour supply and labour demand
by occupation They are not meant to entirely replace and overtake alternative apprpaches
especially given their restrictive assptionsand analytical procedureSome flexibility muste
maintainedoy continuing to assess the labour market qualitatively.
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IV . Best Practices in Occupational Forecasting

As this report has made clear, there are a variety of distinpteditens to the manpower
requirements approach, undertaken for a variety of reasons. With such an array of methodologies,
it may seem like there is no standard best practice in labour market supply and demand modeling.
Even in instances wheraodels havehe same structuréhe analytical techniques used in each
step can vary significantly. However, there areertain generalprinciplesin labour market
forecasting thatan be defined dsest practicesjamely

A

> > D>

Forecastingfuture labour supply(the supply sle of the manpower requirements
approach)as opposed to only labour demand

Projectng both expansion demand and replacement dentargknerate total labour
demandthe demand side of the manpower requirements approach)

Replacement demand estimatianluding morethan retirements

Theuse of the mogaip-to-datedata

The incorporation of bottorap information

Projection horizons over the medittarm (5 to 10 yearsyepeated every two to three
years

In addition, there are als@ertainspecificprinciplesin labour market projectiathat are equally
considered best practices, such as:

A

A
A
A

Occupational mobility adjustments

The estimation of futureabour demand and labour supfly hours, instead dfy the
number of jobs

Analysis ofbothstocks and flowsas oppseed to just stocks or flows

Estimation of occupationadnd qualificationshares through multinomial logistic
regression

Each of these will be subsequently discussed in more detail.

In a very general sensiie model that most closely approximates these best practices for
both the supply and demand side was developdatefzuropean Centre for the Development of
Vocational TrainingHowever, this is not surprising aset European Union has large databases
andmassive resourcas comparison to many of the other entities undertaking projectidres
Canadian Occupational Projection Systg®PS)has a similarly advanced supply and demand
projection methodology, equally incorporating many of the best practieetianed above. In
terms of expansion demand and replacement demand, the US Bureau of Labor Statistics has an
extremely rigorous model that is also strongly linked to a number of these best practices.

Before proceedingt is important to note that analgswill weigh the relative importance
of the different best practices differently. For example, some analysts will believe that it is
absolutely crucial that replacement demand estimates include other outflows besides retirement,
while another analyst willdeem that it is absolutely essential that projecticossider
occupational mobility In this hypothetical scenario, both analysts recognize the importance of
each of the above best practices, but {haydifferent weight on which best practices araost
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important Hence, thesanalysts woulddentify different models ashost closelyepresenting the
best practices of thart of occupational forecasting.

A. General Best Practices

The modebk discussed abovénave an unmistakablefoundation in the margaver
requirements approagctvhich is a topdown approach to both labour demand and labour supply
modeling The methodology of each model may have altered, adapted or extended this basic
foundational procedure, btiie fundamental characteristics of the mloldavebeen maintained
across every example. Hence, tbp-down manpower requirements approagthich includes
expansion demand, replacement demand, and occupational supply, in addition to any steps
rel evant to the f)ag i@ a sesytbioad sansejbést pradtice annladdury s i s
supply and demand modelinghe Ganadian Occupational Projecti®ystem is an example af
labour market forecasting modeht follows this best practice.

A comprehensive approach to the estimatidnreplacement demand would include
retirements, deattand other sources of departure from the labour market or specific occupations
including voluntary quits and involuntary firingslost models consider all of these channels of
departure in their replament demand estimates, but some models only incorporate retirements
and death. Including other departure pathways is important becaligieuals leave the labour
force or specific occupationdor a variety of reasons, including injury, stress leaves and
maternity leavesHence, comprehensive replacement demand estimates, accounting for more
than simply retirements and deaths, are considered best pré¢hiether gross or net estimates
of these additional channels of departure from the labour mar&ealculated depends on the
available data, but their inclusion is most definitely a best practice in labour market forecasting.
Neglecting to include them could significantly bias occupational demand and supply results,
particularly in occupations that hategh injury rates, invoke high levels of anxiety or have an
age structure that is concentrated around individuals likely to have chifdyaim, the Canadian
Occupational Projection Systef@OPS)is anoccupational forecasting system that implements
this best practice

Implementing the most uip-date data ensures that assumptions and projections are as
accurate as possible, since outdated data could significantly bias results, depending on how
rapidly the economic, social and political structure is changggprisingly, sme models are
relying on extremely outdated information to perform their estimates, because there has not been
continuousor consistent collection, or information is simpigavaildle. Henceusingthe most
recently available data setscertainlyconsidered best practice.

The accuracy and reliability of tegiown models can be improved by the implementation
of bottomup labour market informatioralso known as prior informatioor addfactoring In
particular, survey data and information from employers, practitioners, educators, researchers
industry groupsand trainers should be used to better understand apecpirends in labour
force participation, mortality hteroccupatinal mobility, etc.By doing so, theentire forecasting
process idess mathematical, maintaining instead a connection to real world circumstances and
developmentd-urthermorethis bottomup information is also extremely useful when reviewing
forecast estnates for inconsistencie€ssentially, prior information allows a reseaclho
update the model 6s parameters or adjust t he
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gatheredrom outside the database upon which the model is estimde&tte, n any instance

where possible, obtaining both bottam information and topdown data is certainly a best
practice. The Construction Ownersod6 Associat:i
undertakes this best practice in their forecasting procedures.

Lastly, the most appropriate time horizon for labour marketqmtapns is five to ten
years in the futureoften referred to as the medittarm It is considered the most appropriate
horizon for a number of reasons. First,implementing this projection horizon, individuals have
the capacity to potentially alter theinvestment decisions based on projected labour market
imbalances, which greatly improves the potential uses of labour market forecasting results.
Second, using a mediutarm forecasting horizon reducesegative consequences from
employinginaccurate assoptions. In particular, a time horizon beyond ten years is too uncertain
becausehe likelihood that assumptions will prove correct decreases as the projection horizon is
increasedFinally, the quality of any forecast is known to decrease as the lengjile diorizon
increases (Canadian Council on Learning [CCL], 2807Hence, for all of these reasons,
ensuring that projections are over the mediernm is a best practicas it maintainsa balance
betwesn potential policy impactsassumption validityand accuracy Most of the models
discussed above use the meditarm. Some models, like the one implemented in New Zealand,
include additional shoftand longterm projections (two years and twenty years respectively),
but these are not deemed as importanthesmediuraterm projectionsUpdating the results
every two to three years is essential, as this will ensure that any structural changes are captured
in the time trends used in the estimation process, while equally allowing for the alteration of any
assunptions in the face of new economic and social developments. Moreover, frequent forecasts
allow for the potential to update the implemented methodology to reflect recent improvements in
the art of occupational forecasting.

B. Specific Best Practices

Incorporating mteroccupational mobilitganalso be considered a best practice because
there is the potential fomuch movement, both horizontally and vertically, betwemany
occupations especially when projections are performed at an extremely disgigte
occupationalevel. Thismovement should necessarily be accounted for in estimates of labour
supply by occupation. The actual format, i.e. whether estimates are net or gross, or included on
the supply or demand side, has minimal effects on redultthe Canadian Occupational
Projection SysteniCOPS) horizontal and vertical mobility are both modeled using a stioek
reconciliation processAlternatively, in cases where dat@oncerning movement between
occupationds limited, indicators of risk cabe usedsuch as those used the Dutch model.
These indicators of risk can help identify occupations that are highly influenced by the business
cycle or by interoccupational movement. The measure of interoccupational mobdggn by
any forecasting retity will necessarily be a product of the available information, as no standard
has yet developed. Despite the lack of consensus in the labour market forecastmgnity
implementing an analytically sound methodology for estimating future occupatimiality is
certainly a best practice.

In recent history, in many economies, there has been an increasing reliancetonepart
workersand casual labowlue to structual, political, behavioural and legal changes. Thés
renderedabour demand ansupply projections by the number of jadigghtly misleading. Hence,
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a preferredpracticewould beto express labour supply and labour demandheynumber of
hours to account for the increasing prominent of fianee work The US Bureau of Labor
Statistcs forecasts labour demand by both hours and number of job openings.

On the supply sidejsnce fistocks in one period are re
plus inflows and | ess any outflows, o0 perfor mi
equally important best practiq€€edefop, 20126). In general, the inflows and outfloves
labour supplycam f t en be fAlinked to demographic devel
driver s, i ncluding economi c16). 8y ahalyzimgdotradtock§ act or
and flows as a function of a variety of exogenous variables, the accuracy of thiabma
supply results isincreased.For example, a linked stodlow model should be used whe
analysing the supply of skills or qualificatis In this type of model, future stocks would be
related to past ones by an accounting relationship that includes separate analysis of all relevant
inflows (flows of people into education and of those obtaining formal qualifications) and
outflows (flowsof people out of the labour force due to mortality, migration, etc.). With suitable
data, the flows could bprojectedby behavioural modelssuch as the human capital theory
Unfortunately, in many cases, thmestorical data required to model flomwith behavioural
modelsis unavailableHence, in practice, simple extrapolative proceduvdsch require less
detailed historical datare often usetb obtain projectionsDespite the fact that ost models do
not perform this step, dan still beconsiderd a best practice.

Rat her than the #Asimple extrapolation of
estimates of future occupational shares would be theoluseultinomial logistic regressiosn
These types omultinomial logistic regressiomodels constrain the summation of the shares of
employment across occupations to one, whereas the other simpler methods estimate the share of
each occupational group separately, after which the estimates are constrained to sum to unity.
Therefore, amulti o mi a | |l ogit regression ensures a fAcon
probabilities summing to one hundred percent)
(Cedefop, 20182). A multinomial logit regression is also suggested as a festice for
projecting the shares of qualificatiéevels within a labour forceThe European Centre for the
Development of Vocational Training has implemented this type of estimation procedure.

C. Qualifications

After outlining these best practices, i immediately clear that none of the models
discussedn the previous sectiooomgetely satisfy the criteridighlighted aboveln reality, no
model can fHAaccurately forecast | a b:@B)uThisisnar k et
becauseall models areconstructed under a given set of circumstances surrounding data
availability, social and economic structures, analytical capabilpespectivesind beliefs, and
resource accessibilitydence, it is difficult to draw unambiguous conclusiom®w the best
occupational forecastingiodelsfor the labour market, but it is possible to discuss best practices
in labour market forecasting (CCL, 2008).

In practice, implementinghanyof the best practices difficult, if notimpossible Hence,
directly comparing any of these mode&ssubjectivebecause people will naturally put different
weights on different best practiceBor example, he Kuwaiti model does not measure
replacement demand, whereas the Canadian modeliddestake thigstimation Neglecting to
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include replacement demand, howev#oes not makehe Kuwaiti modelless usefyl since
limited data resourcamplied thatthis could not be estimated Kuwait. In contrast, Canadian
data sourcesare much more sophisticateand accessible allowing estimates of replacement
demand to be developetdhe Canadian model will objectively provide better projections of
future occupational supply and demaraut the Kuwait model is still avaluableaddition to
labour market information systerdsspite not being best practice

As another example, the US Bureau of Labor Statistics does not estimate occupational
supply, whereas the Canadian Occupational Projection System includes detailed amalysis o
future labour supply by occupatioDespite ignoringhe supply side evaluationhé US Bureau
of Labor Statisticsdé model i's not brdabguht i nt
market information and unique statistical approaches tamegion proceduresbased on
expansion and replacement demankde model itself mayot necessarily represent a complete
best practice in the field of occupational forecastihgt it nevertheless facilitates a more
comprehensive understanding of labourkeatrends in the US economy

Thus, in summarythere are clear best practices in labour market forecasting, but
implementing thentan beeasier said than donA good guideline is that a model thabsely
approximats the manpower requirements approach in itkeftildetailis a viable and complete
methodology However,some models cannot estimate certain components of labour supply and
labour demandlue to insufficient datavhile other do not have the requisite fingh or human
resources to undertake complex analytalcedures. By simply implementingreodel with the
largest set of components, estimated with the most intricate extrapolation procehectsy
following the manpower requirements apprgaahkey factor might potentially be neglected:
aggregate and occupational labour supply and demand modeling methodologies are necessarily
heavily influenced by theiparticular, uniqueeconomic environmentMoreover,some of the
models havedistinctive approachesor additions that provide valuable insigimto specific
economic and social constructenes that were not explicitly present in the manpower
requirements approachinally, occupational forecasting is constantly undergoing improvement.
Hence, heseadvances must be considered in the development of any new model in order to
ensure that any estimation procedures used are ds-dgte as possibleMoreover, any
forecasting methodology must itself constantly undergo improvement in the face of innovative
techniques and improved data.

Thetop-down manpower requirements approach serves\as\yabroadbest practice and
a guide in the indusy of occupational forecasting, abete are many adaptations to this
foundational modeleach reflecting careful aryais of the surrounding constraints, whether
economic, social, oanalytical In addition, there are mangther best practicethat are not
discussed in the ampower requirements approadh particular, ging the most recent data,
providing resultdn the form of hours, and incorporating botteup sources of information are
all equally considered best practicddeverthelesslabour market forecasting isonstantly
changing and evolving in the face of newly acquired ,demaovative statistical procedures,
altered economic circumstaa® or shifted social behaviour. Hence, rigidly structuring
occupational forecasting around the steps provided by the manpower requirements approach is
not necessarily the most appropriate way to project labour market condinstesad, it is
suggestedhat any occupational forecasting methodologyastinually updatd by referring to
the most recent analytical and technical advances in the industry. In summettgsmiking the
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most adept route for any particular entity regaacknowledgement of the best practiaeshe
art of occupational forecastirand detailed consideration of the surrounding circumstanices
someinstancea c hi evi ng o0 c c u p bestpracticenhay riotobe gossible.t i ng 0 s
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V. Modeling the Canadian Aboriginal Labour Market

The aim of this section is to discuss the potentialdf®relopingoccupational forecasts
for the Canadian Aboriginal population. As there is no one idppfoachfor occupational
forecasting, the following westions should be addressed before attempting to construct any
model of future labour deamd and supplyHl Achkar, 20106):

1) Who are the end uee of the forecast? Whose perspective does the model need to
convey? How should the final results be presenttiat is the desired output format?

2) How many resources are required for this task? How many resources have currently
been committed to this task? Which resources are currently available and accessible
for this task?

3) What is the extent of the data avaikalhbr undertaking this project? What is the level
of detail or aggregation required in the forecast?

Many of these issues have been addressedpireviousdocumentgproducedby the Centre
for the Study of Living Standards (CSLS) on behalf of the Frigpd€entresas part of the
CSLSNAFC contribution to the labour market supply datatlomCanadian, urban, ofieserve
Aboriginal population In particular,the possibleend uses of the forecast information were
discussedn the documenentitledPotential End Uses of Aboriginal Labour Market Supply and
Demand Informatiorcreatedn 2014.Theissues oflataavailability and accessibility have been
addressed irAboriginal Labour Market Information in Canada: An Overviel@velopedby
CSLS (McKellips, 2015) In this section, thediscussion of a potential methodology for
forecastingoccupational demand ar@anadian Abnginal occupationakupply will hopefully
provide the information crucial to answeringny of theremaining questionssuch as the
modeling perspetive, final result presentation and desired output fafhat

As this projectis the firstfeasibility study of the possibilityithin Canada to build an
occupational forecastingystemfor Aboriginals, it will be useful to seek guidance from the
manpower requirements approach, while referringh® specific methodologseused by the
variousorganizationgdiscussed in Section. 3Hence, each step of the manpower requirements
approach wil be subsequently examined, with particular reference to the Canadian Aboriginal
population.In the processssues and obstacles will be highlightedparticular, Section A will
discuss two approaches to projecting occupational demaardely the tomlown manpower
requirements approach and the bottopnapproachThis section will also discuss set asifi@s
Aboriginal workers commonly used employment toolsr fmajor projects undertaken in rural
and remote parts of Canada where Aboriginals represaghificant share of the population
Section B willsuggesa potential methodology for projectjiCanadian Aboriginal occupational

supply

" The output format includes a number of factors, such as whether occupational forecasting results are presented in
terms of the number of job openings and job seekers, or the number of houas vdicdh level of aggregation or
disaggregation the occupational forecasting results are presented, among others
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A. Labour Demand Estimation

|t i's i mportant to note bef or dor Aborigimale edi ng

workers as opposed to a demand for workers in genesadluding set asidef®r Aboriginal
workersanddemand for workers on reserves. Labour demand by employers cannot be-identity
specific, as this would be considered an illegal hiring practitoreover, employers will
naturally choose the most qualified candidate, independent of their backdfésmsuch, in this
potential methodology, measurements of aggregate occupational labour demand will be broken
down into @ Aboriginal component andheéir nonAboriginal counterpart by using their
respective population and occupation shamekich would be subjected to updating when
appropriate”®

I. Top-down manpower requirements approach

The manpower requirements approadar any version derived front, begins with an
estimation of the future macroeconomic reference scerfariothe economy The future
macroeconomic reference scenaftr GDP is then used to derive an estimate of total
employment demand, which is later brokiwnby industry and byccupation

In the case of the Canadian Aboriginal population, duld be extremely challenging to
estimate a specific future macroeconomic reference scenario for a variety of réasomns.
method, it would be possible tosimply measureAboriginal outmt produced orreserves,
similarly to GDP, subsequentlyconstrudng a model that would extrapolate these historical
estimates over the lortgrm, taking into consideration the many economic variables that would
affect Aboriginal productioiiTsiroulnitcheko and Hazell, 2011).

However, there is a huge drawback to this metlwereserve Aboriginals represent only
part of the Aboriginal communityln particular, in 2011, approximately Sfer centof the
registered First Nations individuals lived off rese(8gatistics Canada, 2013#nother concern
is poor data collection and theck of economic activity on reservédoreover, there is likely to
be large differences across reserves by region and by remot€hess.have been attempts to
estimate producton by Aboriginallyowned businessegsbut these are equally subject to
difficulties.”® In particular, it is hard to break down output produced within an organization into
the output produced by individuals of Canadian Aboriginal identity and output produced by their
nontAboriginal counterpast Production processes are often extremely tmteed, without any
clear designation of which specific individuals are responsible for the output prodiersce,

"2 Note that there is evidence that employers are more likely to respond to resumes that have Caucasian sounding
names (Oreopoulos, 2011). Howvee, this feature is probably quite minimal and obtaining data would be impossible.

It will be ignored for the time being.

3 There may be issues associated with forecasting labour demand for a particular subset of the population, since the
degree of subdtitability between Aboriginal and nehboriginal workers is unknown, but likely quite high
(although it is certainly not zero). Some of the comments received on the first draft suggested that the substitutability
between Aboriginal and nefAboriginal workes may, in fact, be quite low. There does not seem to be any
consensus. More research is definitely needed in this area.

" Production by Aboriginallyowned businesses may be undertaken byAtworiginal workers. In addition, many
Aboriginals do not work fo Aboriginally-owned businesses, and their production would be excluded from such
estimates.
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any estimge of a macroeconomic forecdsised upomn and offreserve Canadian Aboriginal
production woull be severely inaccuratelnlessmore reliable ofreserve production estimates
and amore accurateystem for estiting Aboriginal production offeserve weralevised, it
would be impossible to project futu@anadianAboriginal output in this manner. Thus, the
initial step of the manpoer requirements approach presents an extreme obstacle to the
development of a labour demand projection for Canadian Aborigmployment

Nevertheless, there are potential alternatives. In particular, it could be possible to generate
labour demand fo€aradianAboriginals by making a series of assumptions, similar to those in
the Kuwaiti model. Instead of developing a particular macroeconomic reference scenario for
CanadianAboriginals, a general macroeconomic reference scenario could be generated from a
survey of availableforecastsc oncer ni ng Can ad abhs masroecamammi C fu
projectionwould presenfinal demand categorie®Vith thesefinal demand projectionsnput
output matrices could be used to develop estimates of output by industinys Atiaige, estimates
of labour productivitycould beused to translate output by industry into employment by industry.
Occupationalevel estimates of employmenbwdd be obtained by usingccupational shares or
industryoccupationmatrices. Thus far, no Aborigah specific assumptionsrere madg the
above steps would develop an aggregatenate of employmeily occupation

Similarly to the Kuwaiti model, it would be possible to estimate Aboriginal occupational
employment demand ybdetermining the future shares of Aboriginal and -Adworiginal
employmentby occupationin Canada. To do so, historical shares of Aboriginal and non
Aboriginal employmentoy occupationin Canada would need to be obtaifeé@hese shares
could be projectedover the forecast period and then applied to the aggregate level of
employment estimated abowv&lternatively, these shares could be assumed to remain coffstant.
This information can be obtained from the 2011 National Household Survey.

> See Appendix 8 for data on Aboriginal employment by occupation and industry in 2011.

8 One important concern with using a trend series of Aboriginal occuphtbares based on historical Aboriginal
employment by occupation is that it would be extremely difficult to generate an accurate time series of Aboriginal
occupational employment shares. This difficulty stems from-iated intragenerational ethnic mdliiy. Inter- and
intra-generational ethnic mobility are the result of the continuing changes to legislation concerning legal Aboriginal
identity and the rights of Aboriginals, the alterations to the social perception of Aboriginal status, and the slight
manipulations of language in surveys concerning Aboriginal affiliation. In particular, as the Canadian government
has changed the wording of the survey question concerning Aboriginal status over time, individuals have
increasingly begun to identify themsetvas Aboriginals, despite declining to do so in the past. Similarly, since
pride in Aboriginal identity and heritage has increased across Canada, individuals may be more likely to indicate
their Aboriginal status than they would have in the past. Thesédembification concerns are collectively referred

to as intragenerational ethnic mobility. Finally, as legislation has changed concerning Aboriginal status, more
individuals have qualified under the definition. For these reasons, the Canadian Aboodguiatipn has increased

by 20.1 per cent between 2006 and 2011, in comparison with only a 5.2 per cent increase for the rest of the
population (Statistics Canada, 2013b). An important caveat is that a portion of this increase is due to the higher
fertility rates exhibited by the Aboriginal population, especiallyreserve. In summary, any attempt to construct

time series data on Aboriginal occupational employment would require adjustments that take these three identity
factors into consideration. If adjumsénts are appropriately undertaken, the time series data generated could be used
to derive estimates of future Aboriginal occupational employment shares, and hence, future Aboriginal occupational
employment due to expansion demand. As mentioned aboves&s avhere it is not possible to undertake such
statistical manipulation, the latest data can be assumed to remain constant.
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An importantadvantageof this top-down methodology is thaty altering theprojectionsat
the macroeconomic levektimates of total Aboriginal employment and Aboriginal employment
by occupation and bindustry, a variety of growth projections can be developEis would
help determine the sensitivity of Aboriginal employment to output grdiethtwo output
scenarioschanges iroutput growth and changes in the composition of final demand for a given
output growth For example, Canadian Aboriginal occupational empleyt could be monitored
in the face of a forecasted commodity boom doracastedexport boomto better understand
how changes in final demand categories affect employment prospects for Canadian Aboriginals
Moreover, changems forecasted output growtlates, without changing the composition of final
demand, can provide insight into how Canadian Aboriginal occupational employment responds
to aggregate economic growth.

Onceestimatef employment demanbly occupatiorare completed and broken down into
Canadian Aboriginal and nefboriginal sharesestimates ofeplacement demand by Canadian
Aboriginal and norAboriginal sharesieed to be undertaken. Similarly to expansion demand, by
using preexisting estimates of aggregate Canadian replacement demamdupation, it could
be possible to generate iesates of the proportion of replacement demand facing Canadian
Aboriginalsby applying Aboriginal occupational employment shaf@sce computed, however,
Aboriginal replacement demand by occupation candoe@to Aboriginal expansion demand by
occupation to generate estimates of future Aboriginal labour demand by occdpation.

The previouscomponents, expansion demand and replacement demanli] also be
combined. Since aggregate expansion demand and aggnmeplacement demand are summed
to generate total Canadian occupational demand, Aboriginal andbwiginal occupational
shares, obtained from the NHQuld be appliedo total Canadian occupational demand instead.
Each approach should produoearlyidentical results.

ii. Inclusion of Set Asides

An interesting adjustmertb the above methodology would be the inclusion of set asides
information inthe occupational share data. Set asidesagreements, explicit or implicithat
require a certain nunel or proportion of positions within any givéirm be filled by individuals
with Aboriginal identity. Often, theseagreementsare linked to organizations undertaking
projects oror nearAboriginal land, where they have a duty to consult the communitghatras
an interesin fosteringlocal economic development and employmepportunities If enough
firms use set asides for a given occupatioindustry then this may greatly facilitatentry of
Aboriginal workers and boostemandfor Canadian Aborigial workers

There are two wag/that set aside information coude used. For the first method, suppose
that set asides are widespread within a given occupation and that they take a proportiofial form.
In this case, the information on set asides coulddeel tio either adjust the occupational shares

" Job tenure may be an issue for certain groups within society. Acknowledging and investigating these issues would
be crucial to uderstanding labour demand. It is likely that the lower the average job tenure for a certain group
within society, the less likely an employer is to hire individuals from that group, given the advantages of-learning
by-doing.

"8 For example, suppose tham @verage, across all the firms that use carpenters, 10 per cent of the available
positions are set aside for Aboriginal workers. An alternative method is to set aside a given number of positions.
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figures or complement the resultant labour market information. In particular, suppose the
resultant occupational share for any particular occupation is less than the average set asides for
all firms thatemploypersons in that occupatiom this case, it would berudentto increase the
occupational share, to inform future Aboriginal labour market partitsgpant hat t her e ar
Aboriginal opportunities in that occupation. In the reverse case, where sepagmbrtions are
lower than the occupational share, adjusting occupational shares would be unnéiessary.
second alternative grotentiallysupplementarynethod would b to add the informatioand an
indicatoron set asides to the resultant labour mankigtrmation on occupational forecasts to
indicate where Aboriginals will find easier access to labour market opportustekow those
opportunities might be access&d

Unfortunately, theinformation concerning set asides generallynot publicly avaihble
Firms and organizationthat undertake set asidgreementsio not publish or release this
information widely, in an effort to avoid scrutiny. Hence, angeavoto undertake this addition
to occupational forecastinmight not be possible owould require overwhelming financial
investment in data collection, as well as rigorous techniques to etmsestent reporting by
those surveyingandlegitimateandhonestresponsesn the part of those surveyed.

lii. Alternative Projection Methodology for Occupational Labour Demand (Bottom
Up Approach)

In contrast to thause of topdown approaches to labour demand estimatibare is an
additional methodology, often referred to as a bottgmapproach. Essentially, organizations are
consulted in a given regional area concerrangariety of factors, especialfyture economic
activity, employmentrequirements by occupation asdill level and the expectedimpacts of
future technological changes. In generalcbgsulting withvariousgroupsto obtain information
on future hiring requirements and skilldabour needsinsight into future labour demand by
occupation and skill witin a given geographic location can be develoggattomup data
collection technigues ar@nplemented alongside tegown methodologiedy a variety of
sectoral councils, including Build Force Canatl® Constructi on Owner so
Alberta andheMining Industry Human Resources Council

This bottomup methodologyis currently being undertaken by the Aboriginal Human
Resources Council (AHRC), a ngmofit organization run out of Saskatoon, Saskatcheuan
order to help provide information on imming labour market outcomes for Canadian
Aboriginals®!

The AHRC is focusing primarily on Western Canada, especdtadlympact oimajor projects
close to areas of high Aboriginal unemployment. In this way, the AHRC can better inform
Aboriginal leaders, eployment centres and Friendship Centres about education and training
programs that can be undertaken by the unemployed in order to facilitate individual job prospects.
A significant drawback to this approach is that it assumes that Abongarkeérs will be willing
to work at thdirms that are surveyed and that they will be willing to acquire the skills needed to

In the case where set asides are in the form of levels, this method may be more difficult to undertake.
8 This method is amenable to both proportions and target levels.
8. For more information on the Aboriginal Human Resources Council, visit: httpsigfatadinr.ca/en
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undertake the job vacancies thdésms foresee arisinglt also assumes that tHiems will be

willing to hire Canadian Aboriginal workerdMloreover, the limited scope of botteap
approaches may nggrovide information ona diverse array of occupationapportunities,
especially wherdataon future employment prospedase collected regionally or concentrated
within certain industrie§? However, this largely depends upon the extent and depth of the
surveys performed by the AHRC. It is quite possible that the results could provide a variety of
occupational listings, with information on requisite training, education and skills.

B. CanadianAboriginal Labour Supply Estimation

In the art of labour market forecasting, thare two distinct approaches used to estimate
supply. One approach begins with population projections by age group and gender. Subsequently,
labour force participation raggrojections and educational attainment ratgqetions by age and
gender ar@pplied to the population projectiobg age and gendeFinally, the available labour
force by age, gender and educational attainment is converted into occigpeaiic supfy
estimates using education to occupation matrices.

Another approacbegins with an estimate of the new supply of workers generated by the
education system. thenadjusts measures of existing supply for a variety of departure paths,
including mortality emigration, immigration, rentry, and additional educatiol.also includes
measures of immigratiofcach method is valid and used by a variety of diffecgganizations
In general, the two approaches shagilee similar resultsbut the first metho@s more conducive
to longterm projections, while the second method is more amenable to disaggregated
perspectives of labour suppdyer a shorter time franm(®apps200116).

In terms of the available resources for the Aboriginal population, the first estimation
method is the most accessible. In particular, almost all of the required information for the first
method is readilavailable.

I. Canadian Aboriginal Population Projedions

Detailed projections for th€anadianAboriginal population are undertaken by Statistics
Canada using a microsimulation model, called Demo$he projections include informatiam
age, marital status, Aboriginal identity, Registered Indian stgilage of birth, place of
residence and immigrant status, among othdost importantly the Demosim model is capable
of projectng labour force participation rates and educational attainrattihe territorial and
provincial leve] as well asat the national level These estimates are all done based on a

8|n Western Canada, especially Alberta and Saskatchewan, this technique will put heavy emphasis on trades and
vocational education due thestrong influence of the oil, mining, and gas industries on labour markets.

8 One study manipulatethe projected labour force participation rate and educational attainment of Aboriginal
Canadians to quantify the impact of additional education on Aboriginal labour force participation (Spielauer, 2014).
This study found t ha tdiffdieade ouabourHoacé participhtiont rdtes beowben dbongmal
peoples and the Canadiborn population belonging neither to an Aboriginal nor a visible minority group can be

attributed to educational di f f eradn cfiewshoi | (eS ptiheel aiurap g c t2 0d
improvements on the future labour force is significant, the change is found to be a slow and gradual process, as
successive young schemlge cohorts have yet to enter the I abour m

2014:144).
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complex set of assumptions concerning the trends in future paraffi@erse resultsrom the
NationalHousehold Survey in 201dre presented in Appendix 8.

Given the vastjuantitative capabiies of the nicrosimulation model, Demosimhé¢ only
missing piece of information is the education to occupation matrices used to convert educational
attainment information into occupational information. This information may be substantially
more difficut to generate. Nevertheless, by using data fron2€id National Household Survey
(NHS), it may be possible to construct rough esti®s of these matrices, as the census dataset
includes information oomccupatios, Aboriginal identity and educatiohlowever, since the NHS
is only performed every five yearshe education to occupation matrices may be slightly
distorted or inaccurate, so accessing additional information may be crucial to the production of
accurate estimates.

If it were possible to constcti such education to occupation matrices, occupational
supply forecasts for the Canadian Aboriginal population could be deveéldBgdcomparing
these estimates to those developed for occupational defiorafidoriginals it would be possible
to determinevhere potential labour market shortages or surpluses couldiratise Aboriginal
labour market and appropriately redire¢tuman resourcénvestment towards reducing these
projected imbalances.

If education to occupation matrices are not developed, @deatt restrictions, it would
be possible to simply compare aggregate projectiofzaatdianAboriginal labour supply with
aggregate projections of Aboriginal labour demand. However, the resultant labour market
information would be much less valuable. Mdéitit detailed information on where shortages and
surpluses are actually arising, investing in appropriate education and training programs would be
extremely difficult. Thus, a best case scenario would permit the development of education to
occupation matdes using a variety of resources, including primarily census ldapaactice, it
would also be possible to simply implement education to occupation matrices that currently exist
for the general population if Aboriginapecific education to occupation tmees could not be
developedA worst case scenario may only permit examination of occupational demand, or an
aggregate comparison labbourdemand and supply.

ii. Potential Obstacles and Important Considerations

Whenestimates ofuture Canadian Aboriginal labour supply are developed by age group
and gender, the projection assumptions must take into consideration the continually changing
definition of a Canadian Aboriginakor example, as the language used in previous censuses has
varied certain individuals may have indicated Aboriginal identity in one year, but not in another.
This is an example of intragenerational ethnic mobility in Aboriginal identity, wbarhpose
extremely challenging obstacles to forecastiagpngside intergemational ethnicmobility,
which is a shift in ethnic affiliation between children and pareiitsese issues, equally

“For more information on Demosimdés estimates of =educa
Appendix 3 and Appendix 4. For an overview of the assumptions, methodologies and parameters used to forecast
Aboriginal and norAboriginal characteristics in Canada , see Appendix 5. For specific Aboriginal applications of
Demosim, as well as extremely detailed information on methodologies, assumptions, parameters and scenarios, see
Statistics Canada (2011).

8 These education to occujmt matrices already exist for the total population in the COPS model.
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mentioned on the demand side, must be carefully considered in the construction of time series
data, as they aid heavily bias final resid€®

Furthermorewhen using estimates of Canadian Aboriginal labour supply by age, gender
and educatiomanother crucial factor must be considered: the Canadian Aboriginal education gap.
There is a considerable education gap between Canadian Aborignthtbeir norAboriginal
counterpart{Calver, 201% Hence, any projections of future Canadian Aboriginal educational
attainment must consider the potential for rapid cagghThis catckup could be caused by a
variety of factors, which may not be iddigble at the beginning of the projection period. For
example, social and cultural attitudes toward additional education in the Aboriginal population
may dramatically shift, resulting in the completion of high school and the pursuit of higher
education by larger segment of this subpopulation.

If all of these obstacles are carefully considered, reasonably sound estimates of Canadian
Aboriginal occupational supply could be developddnce,n summationgstimating Aboriginal
occupational supply ancechandin Canada is feasibléut it could be extremely time consuming
and data intensive. A variety of issues would need to be clearly and concisely managed, either
through additional data collection or through methodological assumpfions.

% n Appendix 5, there is a brief discussion of how Demosim overcomes this obstacle. More detail is available in
Malenfant and Morency (2011).

871f this method proves to be too resamiiatensive and is deemed not feasible, rather than undertaking studies that
are specifically tailored for the Canadian Aboriginal labour force, it would be possible to instead provide guidance
as to the future availability of jobs in regions where thesapfe reside, or in occupations to which they aspire, or
both. However, due to small sample sizes in the Labour Force Survey, regional studies can be quite statistically
noisy and additional information would need to be sought from secondary sources.
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VI. Condusion

Forecasting labour supply and labour demand has been an ongoing practice worldwide at
the national, suimational, regional and sectoral levels since the early 1960s. The art and science
of labour market projection has vastly changed since its hubggiemning. Due to the fact that
labour market forecasting is wrought with assumptions, many critics claim that the information
provided by these forecasting processes is of little use. Despite this, governments, employers and
individuals have found a vaty of applications for the results that are produced by the cautious
efforts of analysts.

As statistical techniques, innovative approaches and unigue resources become
increasingly accessible and available over the coming decades, labour market faybeadtne
potential tobecome more useful to those individuals and organizations who currently value its
informative power. In addition, individuals and organizations who were previously skeptical of
the potential it held for pinpointing predicted labouarket imbalances may begin to implement
the labour market information it provides in their decisioaking processes. Hence,
occupational dmand and supply forecasting may have a bright futweere itcould usefully
redirect individual governmental aneémployer energies toward more balanced labour market
outcomes.

As this report has made cle#lrere is no single entity that is able to completely perform a
best practice in occupational forecastihge to circumstantial constraintsut there are most
definitely best practices that should be usé@dnevempossible However, he procedures behind
labour supply and labour demand modeling, and the uses and applications of the resultant labour
market information, are constantly evolvingence, any attempt to construct an occupational
employment forecasting model must acknowledge this continual evolution, while still
maintaining integrity toward the specific economic, social and political context that serves as a
backgr ound stdeveloprheat. Quite dimgdlypsituational individuality implies that new
models of occupational employment projection may demand their own unique alterations,
additions or extractions the best practices and theisting methodologies in the field.

Hence in order to appropriately and accurately generate estimates of future labour supply
and labour demand by occupatiany Canadian Aboriginal occupational forecasting model
must recognize the social, cultural and economic situation presented to thipidabpg in
addition to acknowledging potential data limitations and necessarily adjusting procedures to
addressany foreseeablebstacles.
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Appendix 1. Annotated Guide to Occupational Forecasting and
Occupational Forecasts

Full bibliographic information for the following resources can be found uSdetion 7:
References

A. Additional Examples of Occupational Educational and Training Needs
Forecasting

For an extremely detailed description of the European skills forecasting methqdssegy
Skills supply and demand in Europg the European Centre for Development of Vocational
Training (2008)

For an overview of the forecasting methods and occupational classifications used in
Ireland seeDccupational Employment Forecasts 20&2Peter Lunn, Nicola Doyle and Gerard
Hughes(2007)

For information on labour market projections in Northern Ireland Asedssessment of
International Trends in Occupational Forecasting and Skills Research: How Does Northern
Ireland Comparedy Seamus McGuinness and Jessica Belj2@fg)

For information on forecasting education and training needs in France, Ireland, Czech
Republic, Slovenia and Poland, deerecasting Education and Training Needs in Transition
Economies: Lessons from the Western European Experlenebke National Observatory of
Vocational Training and Labor Mark¢€1999)

For more imformation concerning employment projections in Australia, visit
http://Imip.gov.au/default.aspx?LMIP/EmploymentProjections.

For more information on the methodology used by the United Kingalointhe redts
from the most recent projectignsee https://www.gov.uk/government/publications/working
futures2012to-2022.

For more information on one particular method of German occupational forecasting, see
Helmrich et al. (2013).

B. Guides and Additional Methods to Occupational Forecasting

An extremely useful guide to the development of an occupational forecasting model is
Future Supply and Demand 101: A Guide to Analysing and Predicting Occupational Bsends
the Centre for Spatial Economi(z008)

For information on a method for forecasting regional industry and occupational
employment levels, seé& Method for Forecasting Regional Industry and Occupational
Employment Levelsy William W. McCormick and Charles M. Franks.d.)
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For detailed descripins of forecasting regional labour markets, $ewmecasting
Regional Labour Market Developments by Occupation and EduchioRrank Covers and
Maud Henserin.d.)

C. Occupational Forecasts

The Canadian Occupational Projection Syst@sults by occupatio and industry are
available at http://www23.hrsdc.gc.ca/.4cc.5p.1t.3onalforcastsummarys.2arap(@p.

Manpower Group offers a resource on global employer hiring plans, available at
http://www.manpowergroup.com/wps/wcm/connect/manpowergesupome/thouigt-
leadership/meos/#.VBstkPk7equ. This resource can provide information on where employer
hiring confidence is highest and where is it lowest.

The Commission de la construction du Quebec (Construction Commission of Quebec)
has a resource that indicatesrent regionallabour shortages in given trades or occupetio
across the provincelhey define a labour shortage as an instance where the data indicate that
A f e we r pet cerdoinworkers holding a competency certificapprentice issued for a trade
in a particular region are avaa b | e f Bor moneodet&iledoinformation on the state of
Quebecois vocational labour poolssit http://www.ccg.org/en/Medias/EO8_EtatBassinsMO.

The Commission de la construction du Quebec asisheddetailed jobprospects
between 2014 and 2017. The methodology used classifies the need for workers into five broad
categories according to the results of five parameters. For more information, see
http://www.ccq.org/en/Medias/H_Metiers/HO1 Activitelndustrie/HO1 1 RetsgesEmploisPa
rMetier.

The Occupational Outlook Handboogroduced by the Bureau of Labor Statistics is
available at: http://www.bls.gov/ooh/

D. Other

For a an analysis of current and prospective Canadian Aboriginal educational attainment
and a detaile@pplication of the Demosim microsimulation model to the educational attainment
of the Canadian Aboriginal population, séesing the Aboriginal Education Gap in Canada:
Assessing Progress and Estimating the Economic Behgf@slver 2015.

Population projections from the US Census Bureau are available at
http://lwww.census.gov/population/projections.

Population projections by Aboriginal identity in Canada from 2006 to 2031 are available
at: http://www.statcan.gc.ca/pub/852-x/2011001/ana&ng.htm
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Appendix 2. Detailed Methodology on Projecting Canadian Population
Growth in Canada

Population projections are important becausg tinedp determine the longrm labour
supply by generating estimates of the future workdgg population. In addition, population
projections are crucial to many macroeconomic forecasts. Aside from occupational forecasting,
population projections are imgant for policy analysis, especially with the acceleration of the
Canadian popul ationds aging process. Hence, S
for Canada, the provinces and the territories roughly every five years, following each t#ensus.
has been publishing these forecasts for the past forty years.

Briefly, estimates for population growth in Canada are determined by using a
components method. This method can project particular characteristics of a population, including
age, sex and pte of residence (Statistics Cang@tatsCan], 201:09).%2 There are certain
assumptions that must be properly prepared for each component of population growth prior to
generating an estimate. In particular, assumptions regarding births, deaths, immignation
emigration musbe outlined When these are applied to the base population, an estimaie for
projected population can be determined by sargaicounting procedures, where births and
immigrations are added to the base population, while deaths dagcaeta are subtracted from
the base populatioii.In general, Canadian and provincial population estimates are developed.
To ensure consistency, Canadian estimates are compared with the summation of the provincial
estimaes (StatsCan, 20119).%°

—" -<>I+< H-0.+<<

] -<-|:|-D %D‘I >=ii. 4"‘

A. Base Population

The base population can be determined by accessing data posted by the Demography
Division of Statistis CanadaQuarterly information concernintpe total Canadian population,
provincial populations and territorial populations is provided Hmjrtestimates programThe

8 Much of this methodology can also be performed by a microsimulation model, Demosim. For more information

on Demosim, see Appendix 3 and Appendix 4.

8f projected population growth by province is of interest, interprovincial migration patterns must be nietedmi

this case, provincial or territorial estimates for each of the categories discussed above would be generated and
combined to create an estimate of the future population by province or territory. In addition to accounting for
changes in the nepernmanent resident population of the province or territory in consideration, the projected changes

in the interprovincial mi grant sd c at efgrdhisgstimabowande al s o n
found in Chapter 8 of Bohnert et al. (2014). this section, only the methodology for Canadian population
projections is discussed.

*In addition to the above approach, a transition matrix can be applied to the base population, in order do allow f
potenti al interactions among demographic characteri st
associated with eventso, such as Abirths, deat hs, i m
2010:19; Bohnert et al.,, 2014). Whehis transition matrix is used in conjunction with the population at the
beginning of a projection period, the detailed breakdown of the population at the end of the projection period is
obtained. Midyear population figures can also be obtained thraiigh method. These estimates are useful for
calculating events that occur during any given year.

1 Equation extracted from Bohnert et al. (2014).
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target population for these estimates is similar to thaemed by the censusThe data used for
these estimates is retrievédm administrative files or extracted from other Statistics Canad
information (StatsCan, 2014; Bohnert et a014).

There is an interesting distinction between postcensal estimates and intercensal estimates.
Postcensal estimates use the informati@mfithe most recent census, but adjust for potential
census netundercoverage (CNU) Furt her , an adjust ment i s i
enumer ated | ndi StatsCae, 2&L4)la pasticular] by lusnpg dhe population
estimate from the most ratecensus adjusted by CNU and IEIR, it is possible to obtain an
updated estimate of the population by doing simple accounting for the most recent births, deaths,
immigration aad emigration For provincial or regional estimates, a very similar methodolsgy i
used, except that interprovincial or interregional migrations need to be taken into consideration
in this adjusment process (StatsCan, 2014; Bohnert g2all4).

Intercensal estimates are produced after each census in an effort to correct theanbst re
postensal estimates (StatsC&013a). They are determined by using the information from the
most recent census (adjusted for CNU and IEIR), as well as the information from the postcensal
estimate createdn Census Dayintercensal estimates are dadldor maintainng and assuring
the Ainternal C aart g iomnt esnycsyt ,e2013a).t( ibardet ts C&am the
intercensal estimates, the postcensal estimates are updated by using the CNU and IEIR adjusted
counts from the new censubherear e t wo basic steps. First, the
as the difference between the postcensal estimate from the day of the most recent census and the
population count frm that census (StatsGak013a). Second, the error of closure is linearly
distributed according to the number of dagsween the censused/ith the assumption that the
coveragestudiesfollowing each population count atmbiased, thdéetween census postcensal
estimates are updated and henceforwamdsicered accurate (Stats@a2013a; Bohnert et al.

2014).

I n terms of timeliness, t -to-elateitharo datframethes a | es
mo s t r ENlUeamd IEIR adjusted census, but unfortunately, as the temporal distance
between the postcensal estimate and the reoenht census grows, the accuracy of the postcensal
estimates begins to vargtatsCan2013a; Bohnertt al, 2014).

B. Fertility

Projected fertility rates are slightly more challenging to estimate, but are also available
through Statistics Canada. Dteethe large impact of fertility on the distribution of age in the
Canadian population, there are some key assumptionsnigtt be made prior to projeat)
future fertility rates $tatsCan, 201@9; Bohnertet al, 2014). These assumptions are carefully
constructed by undertaking detailed examinations of the previous trends in fertility, with a
careful focus on the most recent fertility patterns in the regional, provincial, territorial and
national contexts of Canada, with occasional reference to intevahtirends as well. The
assumptions also rely on the results acquired from the Opinion Survey on Future Demographic
Trends and on evidence obtained from scientific literature. Using this information, fertility trends
are detail ed us idicatrs fiomahe ypersdectivels efragen ganterioa and
cohort o ( BaGid).e ntgeneral, thrad assumptiamncerning fertilityhave been
prepared in the past: high, medium and low.
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The fertility rate can be analyzed in terms of a period tetdility rate (PTFR) or a
cohort total fertility rate (CTFR), sometimes referred to as cohort completed fertility. The PTFRs
are obtained by observing agpecific fertility rates during specific periods contrast, CTFRs
observe agspecific fertility rates over the course of the reproductive dif@a cohort of women
(Bohnert et aJ. 2014). In general, projections are usually written in terms of PTFRs because
projections use yearly agpecific fertility rates as inputs and because CTFRs are only
calculable for cohorts of women who have cdeted their reproductive cycldnterestingly,
CTFRs are more appropriate for projections of fertility rates because they are more stable over
time. In particular, when women delay childbirth until later in the®d, this greatly influences
the PTFR measure, typicallyending it downwards. However, a downtrend trend in the PTFR
could rave virtually no implications othe CTFR if women continue to have the same number of
children, only altering the timing of theschildren in their reproductive cycl&hus, the main
issue is that cohort fertility is being estimated and examined through a period perspective,
namelywith data that is collected annually (Bohnettal, 2014). There have been attempts to
overcometls chal |l engeadijusdtnegd fimeanpwr es 0, but criti
effectiveness of these adjustmi® continues to grow (Bohnert et,&014). Given these concerns,
several individuals have advocated for the employment of cohorttfepibjections to estimate
the Aulti mate mean family size of cohorts not
cycl eo dd@,Q0L4).eCahadian literature has undertaken several CTFR projections, but
unfortunately, PTFRs are still tleost widely available form of fertility projections.

Since attempts to estimate PTFRs are highly advanced econometrically and
mathematically, they prove too complicated to discuss in this report, but they are briefly
overviewed in Chapter ¥ @ohnert e@al. (2014).

As a cautionary note, estimates of fertility at the regional and provincial level are
substantially more challenging, as the concerns about PTFR volatility arenorépronounced
under smaller population sizes. Hence, as the unit of coatimerdecreases in size, careful
consideration of the assumptions used to generate the fertility projections is in order.

C. Mortality

Similar to the case ofertility estimation assumptions must be formulated regarding the
mortality rates of futur€anadians. This demographic component can have major impacts on the
size of Can ad a 06 sStateGan, €01083) Thp eethodlokbdy iused to (project
mortality rates draws on a parametric model, generating mortality rates by age and sex in a
Aconhent manner f o iStats€anc 20103). rThev parametets uged in the
parametric model are developed by observing the change in mortality rates over a given
historical period. In the current Canadian context, this period covers 1981 to 20060Talgym
of the territories is approached differently,
relation to the national average, since the populations of these regions are too small to obtain
reliable parameters for the parametric model wsdd o vSatsCaf, 20183). In general, two
assumptions are made, reflecting low life expectancies and high life expectancies.

Generating assumptions about life expectancies is challenging, especially given the
inability to predict how much life expectaies can grow before thestabilize either due to
scientific and medical constraints or simple human conditiStetgCan, 201@3; Bohnertet al,



99

2014). Moreover, concerns about obesity (and the unhealthy habits and illnesses that accompany
it) among tle newer generations have led some to believe that life expectancies may begin to
track downwards. In another vein, some people believe that technical capabilities and medical
science will continue to facilitate longer life as treatments and cures for gbithe leading

causes of death are developed. Hence, there is widespread disagreement about future trends in
life expectancies and mortality rates, which makes predictions surprisingly difficult. In summary,
projections for mortality rates rely very hegvibn historical information StatsCan, 20103;

Bohnert et al.2014).

D. International | mmigration

In order to develop low, medium and high immigration predictions, analysts refer to both
shorttermandlong er m trends i n Can a datesaand \iewsprogdedhyi o n,
respondents of the Opinion Survey on Future Demographic Trends, as well as recent
developments in Canagia i mmi gr at i on p p2014) §his hylfri8 toggowreand et a
bottomup approach ensures that more accurate projectan be developed.

At the beginning, assumphs are formed at the nationalvel. Subsequently, specific
assumptions are generated at the provincial and territorial levels. Over the course of the
projection, recently landed immigrants are added to the Canadian population using provincial
and territorial immigration rates. Thestorical average annual rates of immigration in each
province and territory for the 202008 and 20112012 perials serve as the starting point
These rates are fAdi minished or raised, depend
rate of immgr ati on desired at t ¢t @l, 201a)t Byousiagl linedre v el 0
interpolation, the rates for the first ten years of the projection are generated, following the
changes envisioned at the Canadian level throughout the period.

This provincial rates approach has a few disadvantages, mainly surrounding the
Asubstanti al shifts in historical etralp20i4n c i a l
I n particul ar, many diverse factors wr@nti nua
destination, including economic trends and political events, and changes, closures or additions to
the various national and Istnational immigration programs.

As a result, there is an alternative method, which uses national rates with constant
provincial and territorial distribution patterns. However, this implies a mechanical evolution to
immigrations rates by province and territory, which can be a substantial disadvantage, especially
given the incompatibility of fixed distribution patterns with arfhation and data collected
through a bottorup approach. Hence, the provineiates based method is used for projections
of the Canadian population by Statistics Canada (Bolehait{ 2014).

E. Emigration

Statistics Canada projects three aspects of gnn at i on: Afemi grants, r
and net tempor ar \etale 2014y These contdbuté \Bry minimallyt to recent
population changes in Canada. Unfortunately, these estimates are some of the most difficult to
obtain, a slegadl previsien ini Canada do nfaintain records for persons leaving the
countr yoetd,Bd4).ner t
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Initially, emigration assumptions are based on age and gender specific rates, estimated
with regard to past trends within a given reference peigidsCan, 20129; Bohnertet al,
2014). Under each assumption, adjustment factors are developed through a variety of
methodologies that change frequently based on data and resource availability. These adjustment
factors are used toghimatdsfestheanedder nof hem
(Bohnertet al, 2014). After modifying the estimated counts of emigrants using these adjustment
factors, average emigration rates by age, sex and province or territory are calculable. In
provinces or territdbes where there is a sufficient lack of data, these emigration projections are
based on average emigration rates in previous periods. This emigration rate is held constant
throughout thepopulation projection. Similaio the case oemigration rates, retn emigration
rates are also held constant throughtbe projection period. Faret temporary emigration, the
assumption is Aformulated using the average r
and terri tebal,20d4).( Bohner't

In the final stage, net emigration is then calculated at emigrants, minus return emigrants,
plus n& temporary emigrants (Bohnert et, &014).

F. Non-Permanent Residents

The nonper manent resi dent popul ation is Apro,
residentpopul ati on o , Z0BAd iInrcentrast toethe pexrrhanent resident population,
however, the nopermanent resident population is not exposed to death or emigration. Moreover,
the tally of nompermanent residents is unaffected by immigration, simemigrants are
considered permanent residents by definition. Interestingly, the fertility ofpeonanent
resident females is also irrelevant, because
citizens, regar dl es s haosfthesehckildren ane anclugled tinsttée bight a t u ¢
projections for the permanent resident population (Boheteat, 2014). Hence, the growth of
the nonapermanent resident population is solely the difference between the number of individuals
who enter Canadander this definition and the number of individuals who leave Canada under
this definition. In general, the projection assumptions regardingpaomanent residents, like
most other sections, are based on current and historical demographic situatiorexeartd r
Canadian policies that pertain to this group (Boheted, 2014).

An interesting feature is that the nparmanent resident population is assumed to be
stable demographically. More specifically, A e
by a person of the same sex and age aena, | i vin
2014). Hence, the ngpermanent resident population can become a stationary population in
years when thé hAptopembed aab80d4.r o0 (Bohnert e

G. Final Population Projections

With projections for each of these categories, it is possible to determine the overall
projection for population growth in Canada by using simple accouoge specifically by
adding projected births and imgnations, and subtracting deaths and emigrations, from the base
population it is possible to attain a reasonably accurate estimate of future population founts.
there were changes in the rparmanent resident population, this net figure can be addeellas
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Appendix 3 Canadian Microsimulation Model for Projecting Labour
Force Participation in Canada

Labour force participation ta projections are important fooccupational supply
projections since they help determine the potential wogkage population available in the
future. In Canada, a microsimulation model for population projections, Demosim, is used to
forecast a variety of demographic characteristics simultaneously, such as place of birth, labour
force participation, immigrargtatus, education level and visible minority status. In addition, it
permits behavioural variability between population subgroups. For example, it is possible to
include higher labour force participation rates for the most highly educated individuals, and
lower labor force participation rates for the newly landed immigrants. Finally, microsimulation
allows for the development of a number of diverse projections and trends by simply altering
bagzic assumptions witht h e mo d e | 0 (Martél,renam 0t;bvialenfant et al., 2010-

8).

The microdata file from the long form sample cenpasformed in 2006rovides the
starting population for Demosim microsimulations, after adjustments have been madewe re
net undercoverage conceri$is microdata filecontains detailed information that is extremely
pertinent to projections under the Demosim model, including education level, and immigrant and
minority statusesln general, by projecting single individuals over time, adding new individuals
through birthand immigration channels, and removing individuals by means of emigration and
death, the Demosim microsimulation model is capable of estimating detailed population statistics
over the relevant projection period (Martel, et al., 2011; Malerwfaal, 2013-8).

Each individual in the Demosim microsimulation model is subject to the possibility of
undergoing a variety of demographic events, including primarily changes in education level, the
birth of a child, interprovincial migration, emigration, deatharees in labor force activity
status, and changes i n mar it al status. Afte
probabilities for each event are recalcul ated
simulated scenario (Martel, et #2011, Malenfant et al., 2018-8).

To generatdabour force participation, annually imputed activity statuses are assigned to
every person residing withia Canadian provinceln order to impute activity statuses
accurately as possible, participatioates are generated in two stephitially, a simulated
individual 6s participation rate is determine:
attainmentand provincial residence statudistorical participation rates are obtained from the
Labour Force Brvey and they are extrapolated into the future as a function of either continuing
trends from 1990 to 2008, continuing trends from 1999 to 2008, or constant 2008 levels (Martel,
et al.,2011; Malenfant et al., 20148).

% The COPS model does not use Demosim for the calculation of labour force participation rates in its
macroecoomic reference scenario. Instead, it uses a cohort approach. The participation rates are projected by single
age groups, student status, gender and educational attainment. The projections use equations mainly based on the
time-trend. Yet, for some groupsdjustments based on different assumptions are undertaken, especially for the
older age category where historical data are less reliable. The COPS model combines all of this, after which the
cohort approach is used to account for the effect of demographicge. The COPS model does not use any
economic explanatory variables, since the models are very disaggregated and finding a significant relation would be
difficult.
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Subsequently, by using a ratio timed, the previously assigned participation rate is
increased or decreased to more appropriately reflect additional characteristics, such as immigrant
status, immigration periodiAboriginal identity and visible minory status With information
from the mat recent census, the ratios for the ratio method can be generated for a variety of
combinations of age, sex and education level. After calculating the ratios, they are applied to
each Canadian province in the simulation and to the entire simulated Gapagidation as a
whole, under the assumption that these ratios do not vary provincially (Martel, et al., 2011,
Malenfantet al., 20104-8).

Hence, projections of the labour force participation rate in Canada developed under the
Demosim model consider eiptly the compositional evolution of the Canadian population with
respect to many crucial variables, such as educational attainment, visible minority group status,
gender, age, and immigrant stafts.

®For more information on Demosi mds | aelneeu(R014160). tnehepar t i c
baseline scenario, the labour force participation rate forregistered NAI and Métis generally follows the labour

force participation rate of their Canadian born counterparts over the period from 2011 to 2056. In particular, th

labour force participation rate is projected to stay stable for thd2fear old age group, while it is expected to

increase for the 464 year old age group. This results in an increase in the labour force participation rate for the

entire age rangén contrast, the registered NAI and Inuit peoples are projected to stay flat or even slightly decrease
(Spielauer, 2014:159). For more information on the phased 50 per cent convergence scenario and the immediate 100
per cent convergence scenario, see 8péxl (2014:160).
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Appendix 4: Canadian Methodology and Microsimulation Model for
Enrolment and Educational Attainment Projections

Educational attainment projections are crucial for certain occupational labour supply
projection methodologies because they help indicate potential htestry into the labour
market. Statistics Canada has published two methodologies for projecting educational attainment
in CanadaOne methodology, published by the Division of Culture, Tourism and the Centre for
Education Statistics within Statistics i@2ala, focuses primarily on historical extrapolations of
postsecondary enrolment trends under three different scenarios. The second methodology
pertains to the use of Demdsimés educati on mo

A. Post Secondary Enrolment Trends

In order to carry out educational attainment projections, two primary sources of
information are required. Initially, historical and projected information on Canadian demography
is gathered” This data is typically obtained from the Demography Division of Statisérsda.

In general, data is retrieved for the years 1990 up doirastuding the year of the most recent
projection. For the years of the projection period, the methodology assumes a scenario where
fertility, interprovincial migration, life expectancy anamigration each embody medium levels

of growth (Hango & de Broucker, 2009).° Subsequently, historical information regarding
postsecondary participation rates is obtained. Thets@ates are generated frdhe enrolment

to population ratippublished irthe Labour Force Survey (LF8)By averaging total enrolments

over the Canadian eighonth school year, which ranges from September to April, academi
year enrolments are captur@tiango & de Broucker, 2009).

To make the projections more significaBtatistics Canada analysts focus only on the
birth-cohorts most likely to participate in college or universiience, postsecondary education
participation is analyzed for the population between the ages of 17 and 29, which is further split
into three sugroups: 17 to 19, 20 to 24 and 25 to 29 (gta& de Broucker, 20070).%

National and provincial projections are both undertaken to ensure that the simulations are
sensitive toCanadian geographic patterns, whether they magulveral, economic, politidaor
social. In order to generate these forecasts, past trends in enrolment are extrapolated to the end of

% Demosim is a microsimulation model for population projections used in Canada.

% For a detailed understanding of the population projections methodology in Canada, see Appendix 2. Additionally,
refer to information concerning Demosim in ggndix 3.

% The profound economic growth in Alberta has encouraged large demographic flows to Western Canada. Hence, in
recent years, medium levels of interprovincial immigration are likely an inaccurate assumption. More specifically, in
the shoriterm, melium levels of growth in interprovincial migration will probably underestimate the true flows
westwards; however, the assumption may have validity in thetkyng (Hango & de Broucker, 2007:9).

" Since the LFS survey covers only ten provinces, the ptipalaonsidered in these estimations only consists of
those ten provinces. Moreover, the enrolment figures derived from the LFS might be slightly above those figures
reported in administrative data. This is, presumably, because student statuscisaateld in the LFS.

% Individuals who are 17 are included in Canadian estimates since students in Quebec begin CEGEP at this time.
Furthermore, children born later in the year occasionally reach postsecondary education by this age if they decide to
go directlyinto their studies or training after high school graduation (Hango & de Broucker, 2007:10). In order to
ensure that lifelong learners, those pursuing longer educational paths, are captured in the projections, data
concerning individuals in their laf20sis included.
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the projection period using a linear trertldafgo & de Broucker, 200¥3). In this particular
methodology, three scenarios are examined:

(1) Participaton rates for both college and university remain at the average level that
existed during the previous observation perindmely from 1990 to the presén
(Hango & de Broucker, 20048)

(2) Historical trends in national postsecondary participation rates argaimed until the
end of the projection, remaining constant theregfi@ngo & de Broucker, 20082)

(3) Male participation rates in postsecondary education increase to more closely match
the most recent female participation rates in postsecondary educapmsenting a
closure of the gender gap (Hango & de BroucRe0787).

In general, college and university estimates are developed independently of one another,
since these two approaches to postsecondary education vary dramatically in terms of financia
investment and time comitment When data is aggregated nationally, trends in botkifoé
and parttime studies can be analyzdérovincially, due to data restrictions, analysis must be
constrained to fultime studies. In the last stage, to moreyfidhalyze present and projected
postsecondary enrolment gaps between males and females, trends are generated separately by
gende (Hango & de Broucker, 200171).

B. Education Modeling Under Demosim

Demosim is a microsimulation model for population projewi®® The education
modeling methodology under Demosim focuses on four particular levels: less than a high school
diploma, high school diploma only, peste condary di pl oma bel ow the
Bachel ords degree or'®higher (Martel, et al.,

By modeling education on the basis of graduating probabilities, it is possible to vary the
probabilities by birth cohort, age, sex, place of birth and visible minority status. By
disaggregating the probabilities in this way, geographic diversity, dhgraluand social norms
are accounted for in the determination of educational paths. The most recent graduating
probabilities were calculated using data from the 2006 Census and the 2001 General Social
Survey (Martel, et al., 2011).

The first assumptiommplemented by analysts concerning graduating probabilities is that
the previous increases in educational attainment will slow over the next two decades. This
assumption is generally made due to the belief that the previous rates of rising education levels
are unsustainable and cannot be maintained for much longer, especially for certain segments of
the population. The second assumption suggests that gaps in the educational attainment of
different ethnecultural groups will continue throughout the projectiperiod. In particular,
visible minorities have typically demonstrated higher graduating probabilities than the rest of the
population (Martel, et al., 2011).

% For a more detailed description of Demosim, see Appendix 3.
WrEor an application of Demosi mds educational attainmen
Calver @015. This report does not undertake projections.
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Hence, with the above assumptions, it is possible to generate forecasts concerning
graduating pobabilities across birth cohort, age, sex, place of birth and visible minority status.
By using these current and projected graduating probabilities as parameters in the Demosim
microsimulation model, projected trends in the educational attainment d@ahadian labor
forceare generate(Martel, et al., 2011)
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Appendix 5. Canadian Aboriginal Population Projection Methodology

When determining occupational supply, projections of the future wodgegpopulation
are crucial, as thevorking-age population is the basis for letegm supply. Hence, when
projecting Canadian Aboriginal occupational supply, projections of the Canadian Aboriginal
population will be equally usefuFortunately, Statistics Canada undertakes projections of the
Canadian Aboriginal populatiosimilar to thecase oflabour force participation rates and the
educational attainment of the general Canadian population, the Demosim microsimulation model
is used to forecast detailed characteristics concerning the fu@aredian Aboriginal
population®*

In order to project the characteristics of the future Aboriginal population, the Demosim
model includes an additional categorical variable of Aboriginal identity. This variable can take
on the following values: North Amiean Indian, Métis, Inuit, other Aboriginal and ron
Aboriginal. The inclusion of the neAboriginal option is vital because it persia deeper
analysis of the final forecasts. More specifically, by taking into consideration both the non
Aboriginal and theAboriginal population, the Demosim model allows for the calculation of the
overall percentage of Aboriginal people within Canada, as well as the calculation of various
performance and outcome gaps between Aboriginals andAboriginals. Moreover, the
inclusion of Aboriginal identity, in conjunction with the general population, allows for
intergenerational and intragenerational ethnic mobility (Malenfant and Morency, 2611).

In the Demosim model, there are many parameters. These parameters are usadgo dev
the probabilities of certain events occurring to certain individuals in specific scenarios.
Throughout the projection period, the individuals in the Demosim model are subjected to these
probabilistic events, which can include the birth of a child,tidemarriage, divorceand
additional education, among others. Statistics Canada, which implements Demosim, must
generate appropriate forecasts for a variety of parameters to ensure that the rdstaliizot
population projections are as accurate asiplessSome major parameters that are particularly
important to the inclusion of Aboriginal status in the Demosim projections are fertility,
intergenerational and intragenerational ethnic mobility, death, and the transmission of Registered
Indian status. Ezn of theseparametersnd their estimation procedures will be discussed below
(Malenfant and Morency, 2011).

In regards to fertility, there is a significant lack of direct information on Aboriginals.
Hence, Statistics Canada uses the-stameown-children method to determine this parameter.
Initially, the base risks of childbirth for both the Aboriginal and #Adooriginal population are
determined with reference to fertility rates, age and number of children in the home.
Subsequently, the relag risks of childbirth are estimated by implementing-log regressions
that are stratified by age, number of children in the home and Aboriginal status. These estimates
are then used to increase or decrease the base risks of childbirth estimatedirgt stege
(Malenfant and Morency, 2011).

191 Eor adetailed description of the microsimulation model, Demosim, please see Appendix 3 and 4.
192 Intergenerational mobility is the idea that a child may not have the same ethnic status as their parents.
Intragenerational mobility is the idea that one particindividual may change his ethnic affiliation over time.
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Intergenerational ethnic mobility is a parameter that attempts to model the transmission
of Aboriginal identity to children born during the simulation. A simple ctabsilation of the
mot herdés i1 dehtthyg whihdbébatwas used in the mos
estimation procedure allows some women who are Aboriginals to give birth to children who will
not possess an Aboriginal identity, or who will possess an identity different than theirs
(Malenfant and Morency, 2011).

The rules of thelndian Act are vital to the derivation of the parameters for
intergenerational transmission of Registered Indian stdtasensure that the parameter is
appropriately assigning Registered Indian statusesitdren based on the rules of thedian
Act, matrices are constructed that l ink the m
indicates the nature of the union between mot
is a Registered Indian arndhether the mother wasarried to that individual during childbirth
(Malenfant and Morency, 2011).

Similar tothe case ofertility, there is not a solid system of data collection for Aboriginal
mortality. Therefore, Statistics Canada must refer to sedlatalsources to generate estimates of
this parameter for the microsimulation process (Malenfant and Morency, 2011).

The mrameters for interregional migratiare produced in two stages. Initially, the
probability ofleaving any geographical ung detemined by using lodog regressions, which
include a variety of explanatory variables. Subsequentlyigin-destination matrices ra
developed hat considerAboriginal identity, Registered Indian status, age, birthplace, and
language. These matrices allceatterregional migrants across all of the potential destina.
Additional proceduresra implemented tadevelop parameters thatdicate whetheror not
individuals wil move to reserve or Inuit land upon arrival in their new region. Intraregional
migration parameters, which monitor the mowans of individuals betweereserve andff-
reserve geographic arease also included in the Demosim model (Malenfant and Morency,
2011).

Finally, i ntragenerational ethnic mobil ity
cohort flow analysiso (Malenfant and Morency,
total number of a certain identity population at tinveith the total numébr of that same identity
population at timd+x, wherex is the number of years between observations. The difference
between these values is considered ethnic mobility, whether positive or negative (Malenfant and
Morency, 2011).

Once each of these parametbhes been carefully developed, thean be included in
Demosi m, Statistics Canadads microsimulati on
the derivation of detailed information concerning the projected Canadiangitadgpopulation.

The most recent projections for the Canadian Aboriginal population are from 2006 to
2031. The results were presented for the population as a whole and for individual Aboriginal
identity groups, including North American Indians, Métisd dnuit. The analysis deals with
population growth, age structure and geographic distribution (Malenfant and Morency, 2011).

For the aggregate Canadian Aboriginal population, the projection results indicate that
Canadian Aboriginal people will continue increase as a share of the total population, reaching
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5.3 per centin 2031from 4.0per cent in 2006North American Indians represent the majooity

this growth mainly attributable to high fertility rate$pllowed by Métis and Inuit. If fertility

gaps between Canadian Aboriginals and their-Adaoriginal counterparts were to diminish, the
average annual growth rate would be Pet centlower than if fertility rateswvere to remain
constant until 2031 (Malenfant and Morency, 2018eographically, theprovinces of
Saskatchewan and Manitoba have the largest proportion of Canadian Aboriginal people, ranging
from 21per cento 24per ceniand18 per centand 21per centdepending othe assumptionsf

the projectionCompared with no\boriginals, Canadin Aboriginals are less likely to liva a

census metropolitan ard&€MA). In terms of the age structure, by 2031, the median age of
Aboriginal Canadians will rise from 26.6 years to somewhere between 35.0 years and 36.7 years,
depending upon fertility ah ethnic mobility assumptions. Thus, the Canadian Aboriginal
population is demonstrating rapid demographic changes and it is aging much more quickly than
the rest of the Canadian population. Nevertheless, due to their low starting point, Aboriginal
Canadias will continue to be younger than their péboriginal counterparts under every
scenario that was model@dalenfant and Morency, 2011)
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Appendix 6: COPSLabour Market Imbalances (20132022)

The most recent projections under the COR&lel are for 2013 to 2022° A brief
overview of the projection results will be undertaken in this section. In addition, this section will
include detailed discussions for twihreedigit occupational groupings and oriedustry
category:®* By reviewing thelatest projection results, a better understanding of the informative
capabilities of labour market forecasting can be developed.

A. Overview

To appropriately assess future trends in labour market conditions, the COPS model
begins by analyzing whethegcent and current labour market imbalances are expected to persist
over time. This assessment essentially considers whether there are signs of occupational
shortages or surpluses in Canada by referring to a number of labour market indicators, including
the unemployment rate, wage growth, employment growth, and the proportion of eraptoym
insurance recipients arnmhid workers working overtime hours. The three primary labour market
indicators are the unemployment rate, wages and employment. Secondaryatiaiormns
obtained from job vacancies, overtime and employment insurance information. The COPS model

assumes that #Aif the indicators in a particul
signs of Dbroad i mbal anc e sntaadSeciasDeveldpmenbCahada f o ur
[ESDC], 2014) . I n contrast, i f the Aindicators are

occupationso this demonstrates fAthe praegsence
Once these recent and currenhditions have been examined, the COPS model projects the
number of job openings and the number of job seekers for each occupatioutlined above

This helps identify whether there will be projected gaps between labour supply and labour
demand. Finallythe results are pooled to determine the projected labour market conditions for
each occupatigridentifying whether potential labour market imbalances are expected to persist

or develop.

Over the periodbetween2010 and 2012pout of 283 occupationsthere were 32
occupations demonstrating shortag#$ per centof occupations; Per centof employmeny,
there were 210 occupations with balanced laboarkets 74 per centof occupations; 8@er
cent of employmen)t, and there were 41 occupations reportswgpluses(15 per centof
occupations; 1per centof employmenkat the national leveéf® Signs of shortages were seen in
a variety of occupational categories, includieg healthrelated occupationgive occupations
related to trades and constructiomdafive engineering occupations. Sheges were also
reported in twotechnical occupational groupingslated to applied sciences, twocupations
related to oil and mining, as well asne educatiorrelated occupation, one information
technology occupatigrand six other occupationSigns of surpluses were reportedixclerical
and office occupationsix sales and service occupatiossyen trades, elevananufacturing

1% Unless otherwise indicatethe information in this Appendix is taken from ESDC (2014a).

1% Eor a deeper understanding of the National Occupation Classification 2011 system, see Appendix 7.

195 The National Occupation Classification has 500 occupations, but many of them are small in terms of
employment, which can present analytical difficulties. To overcome this issue, smaller occupations were pooled into
broader groupings according to the sfiedasks of each occupation (ESDC, 2014a). This resulted in a total of 283
occupations of sufficient size for the occupational analysis.
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related occupations, five occupations innonmineral primary sectors, twamanagerial
occupationsand four other occupations general, most of the occupations demonstrating signs
of shortages require some type of pestondary education or apprenticeship, while those
occupations showing signs aifrpluses typically only requira highschool diploma or otthe-

job training

Between 2013 and 2022, the COPS model projects that there will be 5.8 gritigsjob
openings, of whiclapproximatelyl.5 million come from expansion demafgapproximately26
per cen), 3.6 million come fom retirementsgpproximately62 per cent and 0.7 million come
from other types of replacement demafagbproximatelyl2 per cen)t. Two-thirds of these
positions will require possecondary education or management sKifi©ccupations requiring
high schob education and othejob training represent approximately etmérd of the job
openings.

In terms of supply, it is expected that there will be 5.7 million new individuals available
for work between 2013 and 2023chool leavers account fapproximately5 million job
seekers (8per cen), immigrants account for approximately 1 million job seekersp@rSceny,
net mobility accounts for approximately 0.05 million job seekbrss(thanl per cen}, while
other forms of supply actually reduce the numblejob seekers by 0.4 milliomeégative7 per
cen). Two-thirds of these individuals are projected to enter positions requiringsposhdary
education or management traintff{dOc cupati onal mobility is also
to highskilled ocapations from lowess k i | | e mferrechte a&s upward vertical mobility. In
general, upward mobility results when higileanrequiredskilled workers in lowskilled
occupations seek employment in occupations that more closely match their skill sardUpw
vertical mobility also results from promotion into higkilled and management occupations.
Overall, this projection of labour demand and supply by skill lesabgests that the labour
market will be bkanced throughout the 202022 projection periodsince the number of
individuals seeking employment in occupations requiring -pesbndary education or
management skills is approximately equal to the number of job openings expected in this type of
employment'®® In addition, the indicators used to assessent labour market conditions
(discussed briefly aboyelemonstratedccupational trends that were similar to the average of all
occupations. The only differences were that the unemployment rate-fime-mb training
occupations was slightly higher than theerage unemployment rate across all occupations and it
was slighty lower than average for jobs typically requiring universgéiyucation.These results

19671.1 per cent of jobs created by economic expansion are expected to be in occupations generally requiring post
secandary education or in management. 64.8 per cent of job openings due to replacement also require these skills
levels. Highskilled and management occupations accounted for 60.7 per cent of total employment in 2012 (ESDC,
2014a).

197 Although 69.3 per cent afchool leavers will have pesecondary education, 19 per cent of them are expected to
seek work in occupations that require a lower level of education (ESDC, 2014a).

1% There are five skill levels: management, skill level A (jobs typically requiring tsityeeducation), skill level B

(jobs typically requiring college education), skill level C (jobs typically requiring high school educatiatgkill

level D (jobs that require etihe-job training).
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further suggest that there are no signs of significant labour market imbalances at the broad skill
level 10°

Despite being balanced across skill groups, the labour meokdd still potentially be
imbalanced across occupatiohence, avisual analysis may help unpack which occupations are
likely to face shortages or surpluses.Higure 5, each point corresponds to one of the 283
occupations analyzed by the COPS modkkyTare coded by color according to their skill level.
Points close to the 48egree line indicate that the projected labour supply and labour demand
are similar. In these occupations, no major imbalances are expected to occur. In contrast, points
that aresituated outside the boundary lines (dotted) indicate potential labour market imbalances.
The lower right corner of the figure represents excess supply, while the upper left corner
represents excess demand. The boundary lines are determined by thedastetaltion of the
growth in the supply and demand of labour.

Most occupations are situated within the boundaries, close to tdegt&e line, which
suggests that the labour market conditions by occupation are generally balanced. However, there
are ckarly a few occupations show excess demanadvhile others show excess supply. Quickly
identifying common colors, it is clear that occupations in excess supply are overrepresented by
occupations that usually regeicollege education or apprenticeship train{sgill level B), and
occupations requiring secondary school and occupapenific training(skill level C).

Figure 6: Projected Job Openings and Job Seekers by Occupation over therRel 2013-2022 as Annual Average
Percentage of 2012 Employment

10

Job Opening (%)

6 8 10

) ) :09 Seekers (%)
SourceESDC @014
Nevertheless projected | abour mar k et condi tion
information on conditions in recent years wit

199 An additional analysis calculating the proportionjah openings and job seekers by skill level over the period
20132022 relative to 2012 employment provide further confirmation of balanced labour markets by skill level
(ESDC, 2014a).
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Hence, Table 1 combines recent labour market conditions, determined by referring to the
indicators discussed above, with projected gaps between job openings and job seekers,
determined by referring to the output of the COPS model.

Throughout the periotbetween 2013 and 2022, analysis suggests that 172 occupations
will be balanced, 47 occupations will face shortages, while 64 occupations will demonstrate
surpluses® The occupations most likely to face shortages are mainly-dkifled and in the
health gctor, while the occupations most likely to face surpluses areshkdl®d and in
manufacturing, trade and primary industri€ee occupations projected to experience shortages
represented 13.8er centof employment in 2012, while the occupations projgdteexperience
surpluses accounted for 1§dr cenf employment in 2012.

Table 1: Projected Labour Market Conditions (20132022)

Projected Gap Between Job Openings and Job Seekers
(20132022)
Openings . Openings
significantly gr%?lgrng)s significantly
higherthan seekers less than TOTAL
seekers . seekers
: (projected to .
(projected balance) (projected
shortage) surplus)
Shortage 11 21 - 32
Recent Labour Balanced 15 172 23 210
Market
Conditions
(20102012) Surplus - 29 12 41
TOTAL 26 222 35 283

Source:ESDC @014)

In addition to shortages in the health sector, a number of the occupations that are
forecasted to report labour shortages throughout 2013 to 2022 are in management, trades,
transport and equipment, agll as the primary sector. Nearly all of these shortages will be
experienced in higiskilled occupations. Furthermore, many of the occupations facing shortages
have less than 58er cenbf their employees as women.

MWH n a diversified economy s u hdvingagsite dfterera thaugirgl, mixesiandh di f f

demographics, a nationkvel assessment of pressures in occupational labour markets could easily mask major
differences across regions. Some parts of the country may be facing a labour shortfall in an ocedhgatather

regions may have excess supply in that same occupation. Lastly, it is also important to remember that the analysis is
based on broad occupational groupings. Therefore, although the projections show shortage conditions for all
university profssors, there might be some particular fields of study facing balanced or surplus conditions. For
exampl e, there might be a shortage of engineering prof
(ESDC, 2014a).
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Table 2: Occupations in Shortage (201:2022)

Skill type (one-digit NOC level)

Occupation (four-digit NOC level)

Management occupations (0)

Insurance, Real Estate and Financial Brokerage Managers; Information Systems and D
Processing Managers; Managersigalth Care; Residential Home Builders and Renovators
Primary Production Managers (except Agriculture)

Business, Finance, and Administration
Occupations (1)

Financial and Investment Analysts and Securities Agents, Investment Dealers and Tradé
Professbnal Occupations in Business Services to Management; Administrative Officers a
Executive Assistants; Property Administrators; Payroll Clerks

Natural and Applied Sciences and Relaf
Occupations (2)

Life Science Professionals; Civil Engineers; Electrarad Electronics Engineers; Aerospace
Engineers; Other Professional Engineers; Software Engineers; Mechanical Engineerin
Technologists and Technicians; Construction Estimators; Industrialrimestturechnicians and
Mechanics andircraft Instrument, Elecical and Avionics Mechanics, Technicians and Inspec

Health Occupations (3)

Specialist Physicians; General Practitioners and Family Physicians; Dentists; Dietitians &
Nutritionists; Audiologists and Speetlanguage Pathologists; Other Professionatupations in
Therapy and Assessment; Head Nurses and Supervisors; Registered Nurses; Animal He
Technologists; Opticians; Registered Nursing Assistants

Occupations in Education, Law and
Social, Community and Government
Services (4)

University Professs; College and Other Vocational Instructors; Psychologists

Sales and Service Occupations (6)

Chefs; Firefighters; Funeral Directors and Embalmers; Other Occupations in Protective Ser
Elementary and Secondary School Teacher Assistants

Trades and Tansport and Equipment
Operators and Related Occupations (7}

Contractors and Supervisors, Electrical Trades and Telecommunications Occupations; Con
and Supervisors, Heavy Construction Equipment Crews; Supervisors, Railway And Mot
TransportatiorOccupations; Industrial and Power System Electricians; Welders and Relat
Machine Operators

Natural Resources, Agriculture and
Related Production Occupations (8)

Supervisors, Mining, Oil And Gas; Oil and Gas Well Drillers, Servicers, Testers and Relat
Workers; Mine Labourers and Oil and Gas Drilling, Servicing and Related Labourers

Occupations in Manufacturing and
Utilities (9)

Aircraft Assemblers and Aircraft Assembly Inspectors

Source:ESDC @014)

Furthermore a large number of occupations gveojected to face surpluses, most
prominently in manufacturing and utilities, argurprisingly,the trades. These occupations are

mostly lowskilled, requirin

g less than pesécondary education. In general, international

competition for primary productsglobalization of manufacturing industries, technological

progress in clerical work and spiked interests in certain employment have resulted in these

surpluses.
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Table 3: Occupations in Surplus (20122022)

Skill type (one-digit NOC
level)

Occupation (four-digit NOC level)**

Business, Finance, and
Administration Occupations

(1)

Secretaries (except Legal and Medical); General Office Clerks and Records and File Clerks; G
Equipment Operators; Tellers, Financial Services; BapKirsurance and Other Financial Clerks a|
Collectors; Library, Correspondence and Related Information Clerks; Couriers and Messeng

Natural and Applied Science
and Related Occupatiorfg)

Mechanical Engineers; Computer Programmers and Interadédéa Developers; Web Designers an
Developers; Electronic Service Technicians (Household and Business Equipment); User Sup
Technicians and Systems Testing Technicians

Health Occupation$§3)

Dental Assistants

Occupations in Education,
Law and SocialCommunity
and Government Services (4

Natural and Applied Science Policy Researchers, Consultants and Program Officers; Other Inst;
and Teachers and Religious Occupations

Occupatiors in Art, Culture,
Recreation and Sport (5)

Graphic Arts Techniciamand Technical Occupations in Motions Pictures, Broadcasting and th
Performing Arts; Graphic Designers and lllustrating Artists; Athletes, Coaches, Referees and R
Occupations

Sales and Service
Occupationg6)

Cooks; Bakers; Sales RepresentatiVésplesale Tade (NorTechnical); Maitres d'étel and Hosts or

Hostesses; Estheticians, Electrologists and Related Occupations; Service Station Attendants ar|

Elemental Sales Occupations; Other Attendants in Travel, Accommodation and Recreation; C
Elemental Service Occupations

Trades and Transport and
Equipment Operators and
Related Occupation@)

Roofers and Shinglers; Glaziers and Insulators; Painters and Decorators; Upholsterers, Tailors
Repairers, Jewellers and Related Ocdopat Printing Press Operat@ard Other Trades, and Relate
Occupations; Longshore Workers and Material Handlers; Public Works and Other Labourer:

Natural Resources,
Agriculture and Related
Production Occupations (8)

Fishing Vessel Masters and Skipparsl Fishepeople Agriculture and Horticulture Workers;
Landscaping and Grounds Maintenance Labourers

Occupationsn
Manufacturing and Utilities

(9)

Chemical Plant Machine Operators and Water and Waste Plant Operations; Plastics and Ru
Processing Maghe Operators; Machine Operators and Related Workers in Fabric, Fur And Lea|
Motor Vehicle Assemblers, Inspectors and Testers; Other Assembly and Related Occupatio
Labourers in Textile Processing and Other Labourers; Labourers in Food, Beverdgbacmb
Processing and in Fish Processing

Source:ESDC @014)

The rest of the occupations (172) are projected to be balanced, which indicates that there

is not a substantial difference between naoursupply and new job openingdelow, specific
examples of occupational supply and demand projections are given fordigi 8ccupational

11 some of these occupational groupings may actually be combinations edigituoccupations. For example,

Printing Press Operators, Commercial Divers and Other Trades, and Related Occupations receive the code 7380.
This code is not specifically a fodligit code in the NOC classification. 7381 is Printing Press Operators, while
7384 is other trades and related occupations. This is a result of the combination of certain smaller occupations

discussed at the beginning of this Appendix.
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categories. In addition, a projection for labour demand in the health care and social assistance
industry is provided!?

B. Finance and Insurance Gerks (NOC: 143)

The occupations that fall under this category include accounting and related clerks,
payroll clerks, tellers and financial services, banking, insurance and other financial clerks, and
collectors** These occupations typically require high school education. In 2012, there were a
total of 395,258 individuals employed in these occupations. The median age of employees in
2012 was 41 years, while the average age of retirement in 2012 was 62 years.

During the 2010 to 2012 period, there was a minor decline in employment in these
occupational groupings, but unemployment remained constant at approximatglgr6cent
which is lower than the national average of @2 cent The growth in hourly average wesy
across these occupations was comparable to the growth experienced by all occupations. This
comparability suggests that there were not any significant shortages or surpluses in the labour
market for these occupations.

For the finance and insurance clkerihe COPS model projects that there will be a total of
122,585 job openings resulting from both expansion and replacement demand between 2013 and
2022. Retirements generate approximatelyp&dcentof the new job openings, while expansion
demand is regmsible for approximately 1per cent Other replacement demand and emigration
result in the rest of the job openings. In contrast, there are expected to be 137,708 individuals
seeking employment in these occupations. This includes school leavers, intsnegndnnew
supply fromvertical mobility. School leavers account for ‘pér centof new supply, while
immigration accounts for 1@er cent Other channels of new supply account for the remaining 6
per cent

Based on the analysief current and projected Haur market conditiondor this
occupational groupingfinance and insurance clerk occupatiomdi continue to be balanced
over the 2013 to 2022 periodhe occupations that compose this thdegt occupational
grouping are too small to analyze indivitlya Nevertheless, a few expectations have been
formed concerning foudigit occupational supply and demand within this tkoegt category.
Specifically, accounting and related clerks are expected to be balanced, while a shortage is
forecasted to existof payroll clerks. In contrast, labour surpluses are projected among tellers,
financial services, banking, insurance and other financial clerks and collectors.

C. Civil, Mechanical, Electrical and Chemical EngineerdNOC: 213)

The occupations falling under this category include civil engineers, mechanical engineers,
electrical and electronics engineers and chemical engineers. These jobs typically require

M2 Eor more informatioron job seekers under the COPS projections for 2013 to 2022, see ESDC (2014h). For more
information on job openings under the COPS projections for 2013 to 2022, see ESDC (2014i).
13 Unless otherwise indicated, the information in this section is E&RC (2A4c).
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university educatiort**In 2012, there were 141,231 individuals employeth#se occupations.
Moreover, the median age was 42 years, while the average age of retirement was 63 years.

Between 2010 and 2012, the number of jobs within this occupational category greatly
increased. The rate of unemployment pjred rapidly to 3.9per centin 2012, which is
considerablybelow the average at the national level. The growth in average hourly wages was
similar to the growth experienced by all other occupations, but the wage natdl iabove
average The COPS methodology indicates thhistsuggests @t there wasa labour market
shortage.In other words, the analysis of recent labour market conditions implies that the
Anumber of Job seekers was insufficient to
(ESDC, 2014d)

Between2013 and 2022, the COPS model forecasts that there will be 48,168 new
employment opportunities. Expansion demand creatggseB&entof these new job openings,
while retirements are responsible for pér cent The remainder arises from other types of
replacement demand and emigration. The COPS models also projects that there will be 61,347
individuals seeking work within this occupational class.p&4 centof these new workers will
arrive from the education channel, while & centare immigrants. Indiduals who represent
other channels of new supply rectify these numbers, as they embgdtvel7 per cent

Based on the analysis of recent labour market indicators and the projections of the COPS
model, this occupational class will continue to suffem labour market shortages throughout
the 2013 to 2022 period. Detailed analysis suggests that this shortage arises mainly in the civil,
electrical and electronics engineering occupations. Chemical engineers are expected to have
balanced labour marketshile mechanical engineers may actually demonstrate a surplus.

D. Health Care and Social Assistance Industry

This industry essentially comprises any occupations that provide health care via diagnosis
or treatment'*° It also includes occupations that piae residential care for medical and social
reasons. Social assistance occupations, such as counselling, welfare, child protection, community
housing and vocational rehabilitatioare equally included. There are four major categories,
including ambulator health care services (3%er cen}, hospitals (35per cen), nursing and
residential care facilities (1er cen), and social assistance (p&r cent This industry is
basically immune to fluctuations in the economy resulting from the business cytlg, i®
extremely influenced by demographic changes, and it relies heavily on government expenditures.

For a variety of reasons, including a changing demography and efforts to reduce wait
times, labour demand will be high in this industry. However, gnomill be slower than in the
past, due to increased technological implementationcatslto health care spending aimed at
deficit reduction. In particular, employment growth between 2013 and 2022 is projected at 1.8
per cent lower than the 2.8er centexperienced between 2010 and 2012 for this industry, but
higher than the aggregatational projection.

4 Unless otherwise indicated, the information in this section is from ESDC (2014d).
15 Unless otherwise indicated, the information in this section is from ESDC (2014e).
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Appendix 7: National Occupational Classification 2011

The National Occupation ClassificatigNOC) 2011 is a broadly accepted referefoe
occupations within Canada. It has organized 40,000 types of employment into 500 occupational
groupgngs. The system includes nine broad skill typesnagement occupations; business,
finance and administration occupations; natural and applied sciandeeelated occupations;
health occupations; occupations in education, law and social, community and government
services; occupations in art, culture, recreation and sport; sales and service occupations; trade,
transport and equipment operators and relatsmlipations; natural resources, agriculture and
related production occupations; occupations in manufacturing and u{HfRSDC, 2013)

A. Overview

The management occupations are broken down fmio major two-digit groups, 19
threedigit categoriesand 48 fouwdigit unit group titles. **® The business, finance and
administrative occupations are subdivided into five major-dvgit groups, 13 thredigit
categories and 54 fouligit unit group titles. The natural and applied sciences and related
occupations are broken down into two major {shgit groups, 15 thredigit categories and 62
four-digit unit group titles. The health occupations are subdivided into four majedigio
groups, nine thredigit categories and 36 fowligit unit group tites. The occupations in
education, law and social, community and government services are broken down into five major
two-digit groups, ten thredigit categories and 38 fowligit unit group titles. The occupations in
art, culture, recreation and sport awbdivided into two major twdigit groups, eight thredigit
categories, and 33 fouwtigit unit group titlesThe sales and service occupations are broken down
into six major twedigit groups, 21 thredigit categories and 54 fowigit unit group titlesThe
trades, transport and equipment operators and related occupations are subdivitlesl rimagor
two-digit groups, 21 threedigit categories and 80 fouwligit unit group titles. The natural
resources, agriculture and related production occupatiensraken down into three major two
digit groups, 11 thredigit categories and 24 fouwigit unit group titles.The occupations in
manufacturing and utilities are subdivided into four major-tigt groups, 13 thredigit
categories and 71 fouigit unit group titlestHRSDC, 2013)

18 There are actually ten twdigit groups within the management occupationsweier, the NOC system has
aggregated them into four groups: 00;@BL, 06, 0709.
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Table 4: NOC Classification Breakdown

Number of four-

. Number of two- Number of three- T
Skill Type - . - . digit unit group
digit major groups digit categories titles
Management 4 19 48
occupations
Businessfinance
and administrative 5 13 54
occupations
Natural and applied
sciences and relatec 2 15 62
occupations
Health occupations 4 9 36
Occupations in
education, law and
social, community 5 10 38
and government
services
Occupations in art,
culture,recreation 2 8 33
and sport
Sales and service 6 21 54

occupations

Trades, transport
and equipment 5 21 80
operators and

related occupations

Natural resources,

agriculture an_d 3 11 o4

related production
occupations

Occupations in

manufacturing and 4 13 71
utilities
TOTAL 40 140 500

Source:HRSDC @012; HRSDC @013

To provide a stronger understanding of this classification system, two skill type
categories will be discussed in dethlRSDC, 2013)



119

B. Management CGzcupations

Managemenbccupations receive a first digit of 0. Within this skill category, there are ten
subgroups, ranging from a second digit of 0 to 9. Subsequently, these subgroups are further
broken down into a third and fourth digit. For example, senior managers in ctiostru
transportation, production and utilities receive the code of 0016. The initial O indicates that these
are management occupations, while the second O indicates that these are senior management
positions. The third digit, 1, indicates that these bglmnthe legislators and senior management
grouping, while the final digit 6 identifies these management occupations as belonging to the
construction, transportation, production and utilities categd®SDC, 2013)In this segment,
there are 19 thredigit occupational groupings and 48 fedigit occupational categories
(HRSDC, 2013).

Figure 7: NOC Classification of Senior Managers in Construction, Transportation,
Production and Utilities Occupations

Management occupations (0)

Senior management occupations (00)

Legislators and senior
management (001)

Source CSLS

C. Business, ihance, andAdministrative O ccupations

Business, finance and administrative occupations receive a first digit of 1. Within this
skill category, there are five subgroups, ranging from 1 to 5. Subsequently, these subgroups are
further broken down into a third and fourth digit. For example, adtnative assistant
occupations receive the code 1241. The initial 1 signifies that this occupation resides within the
business, finance, and administration occupations skill categoryséidwand digit, 2, signifies
that these occupations lie within the adistrative and financial supervisors and administrative
occupations subcategory. The third digit, 4, identifies this subgroup as belonging to the office
administrative assistants (general, legal and medical) class. Finally, the fourth digit, 1, refers to
the subgroupof administrative assistant occupati¢dpiRSDC, 2013)
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Figure 8: NOC Classification of Administrative Assistant Occupations

Business, finance, and administrative
occupation (1)

Administrative and finanical
supervisors and administrative
occupations (12)

Office administrative
assistantsgeneral,
gal and medical (124)

Source CSLS

In this segment, there are 13 thakgit occupational groupings an84 fourdigit
occupational categori¢slRSDC, 2013)

Clearly, this system was designed to facilitate analysis at many levels of disaggregation.
Quantitative ocupational forecasting under the COPS system is undertaken for thelithtee
level, but itappears thaht fourdigit level is used in qualitative analysis.

As a general rule in occupational forecasting, the more disaggregated the data, the less
accurate the results will bélowever, as forecasting results are performed at more aggregate
levels, the resultant labour market information becomes less useful. For example, if COPS were
to use fowdigit occupational groupings, as opposed to tiuligé categories, the quantitative
projections would tend to be less accurate on average. Hence, riiafiypaxplains the use of
threedigit occupational groupings in the pash contrast, if they were to use tvadigit
occupational groupings, the resultant information would be extremely vague, and many labour
market participats would find the results umformative.

In many occupational forecasting proceduths, chace of aggregation is implicit ithe
data that is available to the entity undertaking the study. Nevertheless, in the presence of data
that permits multiple levels of aggregation, therel Wi a fundamental trae@f between
accuracy and usefulnesshis tradeoff will need to be carefully addressed to ensure that a
balances obtained between these two characteristics
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Appendix 8: Canadian Aboriginal Employment by Occupation and

Industry

Table 5: Aboriginal Employment by NAICS Two-Digit Sectors, 2011

Aboriginal Industry Industry
Share of
- Aboriginal Nc_)n_- Total Share of Sha_r(? of nor
NAICS (2007) Code and Description Aboriginal Employment| Aboriginal .
Employment Employment| — Aboriginal
Employment in Industry | Employment
(per cent (per cent Employment
(per cent
11 Agriculture, forestry, fishing and hunting 11,652 374,935 386,587 3.01 2.38 2.36
21 Mining, quarrying, and oil and gas extracti 13,202 214,607 227,809 5.80 2.70 1.35
22 Utilities 4,184 128,428 132,611 3.15 0.86 0.81
23 Construction 44,302 1,041,552 1,085,854 4.08 9.06 6.55
31-33 Manufacturing 28,898 1,487,848 1,516,746 1.91 5.91 9.36
41 Wholesale trade 11,639 674,200 685,838 1.70 2.38 4.24
44-45 Retail trade 57,151 1,860,381 1,917,532 2.98 11.69 11.70
48-49 Transportation and warehousing 24,400 756,787 781,187 3.12 4.99 4.76
51 Information and cultural industries 6,629 373,801 380,430 1.74 1.36 2.35
52 Finance and msurance/ 55 IVI_anagemlént 10,628 730,540 741,168 143 217 4.60
companies and enterprises
53 Real estate and rental and leasing 6,274 290,574 296,848 2.11 1.28 1.83
54 Professional, sc_lentlflc and technical 15,127 1,162,928 1,178,055 128 3.09 732
services
56 Administrativeand support, waste
management and remediation services 17,676 620,830 638,506 217 361 391
61 Educational services 33,695 1,202,004 1,235,699 2.73 6.89 7.56
62 Health care and social assistance 66,358 1,821,837 1,888,195 3.51 13.57 11.46
71 Arts,entertainment and recreation 9,566 296,378 305,944 3.13 1.96 1.86
72 Accommodation and food services 34,804 994,821 1,029,625 3.38 7.12 6.26
81 Other services (except public administratig 19,856 735,420 755,276 2.63 4.06 4.63
91 Public administration 72,939 1,127,617 1,200,556 6.08 14.92 7.09
Total 488,979 15,895,488 | 16,384,467 2.98 100.00 100.00

Source Calculated using the 2011 National Household Survey Public Use Microdata File (PUMF).abivior which data on sector are

unavailable are excluded from the calculation of total values and employment shares
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Table 6: Aboriginal Employment by NOC Broad Occupational Categories, 2011

Aboriginal Occupation Occupation
Aboriginal Non- Total Share of Share of Share of non
NOCS Code and Description Em Iogment Aboriginal Emplovment Employment in Aboriginal Aboriginal
ploy Employment ploy Occupation ( Employment ( Employment (
per ceny per ceny per cen}
A Management occupations 29,661 1,643,137 1,672,798 1.77 0.20 10.94
B Business, finance and 71,828 2,878,051 | 2,949,879 2.43 0.48 19.17
administrative occupations
C Natural and applied science| ;g ; gg 1,146,479 | 1,164,667 1.56 0.12 7.64
and related occupations
D Health occupations 25,617 1,042,231 1,067,848 2.40 0.17 6.94
E Occupations in social scienc
education, government service 46,713 1,478,476 1,525,189 3.06 0.31 9.85
and religion
F Occupations in art, culture, | ¢ 749 492,395 502,144 1.94 0.06 3.28
recreation and sport
G Sales and service occupatiol 128,434 3,654,586 3,783,020 3.40 0.85 24.34
H Trades, transport and
equipment operators and relate 96,454 2,250,945 2,347,399 4.11 0.64 14.99
occupations
| Occupations unique to primarn
industry 19,229 477,942 497,170 3.87 0.13 3.18
J Occupationsinique to
processing, manufacturing anc 13,635 671,393 685,028 1.99 0.09 4.47
utilities
Total 459,509 15,735,634 | 16,195,143 2.84 3.15 104.81

Source Calculated using the 2011 National Household Survey Public Use Microdata File (PUMF). al$ivior which data on sector are

unavailable are excluded from the calculation of total values and employment shares.




123

Table 7: Aboriginal Employment by NOC Major Occupational Groups, 2011

o Aboriginal Nc_)nf Total Aboriginal Sharg Occupatigq Share| Occupation_ Share
NOC (2011) Codeand Description Employment Aboriginal Employment of Employment in of Aboriginal of nonAboriginal
Employment Occupation Employment Employment
00 Senior management occupations 2,835 192,165 195,001 1.45 0.62 1.22
01-05 Specialized middle management occupations 10,922 608,469 619,390 1.76 2.38 3.87
06 Middle management occupations in retail and wholesale trade and customer services 11,406 582,028 593,434 1.92 2.48 3.70
07-09 Middlemanagement occupations in trades, transportation, production and utilities 6,916 436,315 443,232 1.56 1.51 2.77
11 Professional occupations in business and finance 5,701 527,694 533,395 1.07 1.24 3.35
12 Administrative and financial supervisors auinistrative occupations 27,076 922,789 949,865 2.85 5.89 5.86
13 and 15 Finance, insurance, distribution, tracking, scheduling and related business administrative occupatio| 12,347 505,557 517,904 2.38 2.69 3.21
14 Office support occupations 20,674 694,043 714,717 2.89 4.50 4.41
21 Professional occupations in natural and applied sciences 6,362 634,535 640,897 0.99 1.38 4.03
22 Technical occupations related to natural and applied sciences 11,826 510,541 522,367 2.26 2.57 3.24
30-31 Professionabccupations in health (including nursing) 8,063 515,298 523,361 1.54 1.75 3.27
32-34 Technical and assisting occupations in health or in support of health services 17,620 529,285 546,905 3.22 3.83 3.36
40 Professional occupations in education services 14,641 661,957 676,598 2.16 3.19 4.21
41 Professional occupations in law and social, community and government services 13,170 414,140 427,310 3.08 2.87 2.63
42 Paraprofessional occupations in legal, social, community and education services 18,327 363,143 381,470 4.80 3.99 231
43-44 Public protection, care providers, educational, legal and protection support occupations 20,762 416,211 436,973 4.75 4.52 2.65
51-52 Professional and technical occupations in art, culture, recreation and sport 9,075 439,649 448,725 2.02 1.98 2.79
62 Retail sales supervisors and specialized sales occupations 5,391 317,720 323,111 1.67 1.17 2.02
63 Service supervisors and specialized service occupations 16,147 491,031 507,178 3.18 3.51 3.12
64 Sales representatives aadespersoris wholesale and retail trade 16,365 761,276 777,641 2.10 3.56 4.84
65 Service representatives and other customer and personal services occupations 23,097 737,817 760,913 3.04 5.03 4.69
66 Sales support occupations 19,959 482,568 502,527 3.97 4.34 3.07
67 Service support and other service occupations, n.e.c. 34,589 788,951 823,540 4.20 7.53 5.01
72 Industrial, electrical and construction trades 32,523 798,882 831,405 3.91 7.08 5.08
73 Maintenance and equipment operation trades 14,264 443,282 457,546 3.12 3.10 2.82
74 and 76 Trade helpers, construction labourers, installers, repairers and related occupations 19,257 374,857 394,113 4.89 4.19 2.38
75 Transport and heavy equipment operation and related maintenance occupations 28,051 580,375 608,427 4.61 6.10 3.69
82-86 Supervisors, technical occupations and workers in natural resources, agriculture and related productiol 17,039 306,955 323,994 5.26 3.71 1.95
92-94 Supervisors and operators in processing, manufacturing and utilities 8,374 345,292 353,666 2.37 1.82 2.19
95-96 Assemblers and labourers in processing, manufacturing and utilities 6,729 352,810 359,539 1.87 1.46 2.24
Total 459,509 15,735,634 16,195,143 2.84 100.00 100.00

Source Calculated using the 2011 Natiohédusehold Survey Public Use Microdata File (PUMF). Individémisvhich data on occupation aneavailable are excluded from the calculation of total values and

employment shares.
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Table 8: Aboriginal Employment in the Public Administration Sector by NOC Broad Occupational Categories, 2011

Aboriginal Occupation Occupation
Share of P Share of
Aboriginal Nor Total Employment Share of non
NOCS Code and Description Aboriginal - Aboriginal .
Employment Employment in Aboriginal
Employment . Employment
Occupation (per ceny Employment
(per cent p (per cent
A Management occupations 4,977 114,961 119,938 4.15 0.46 10.04
B Business, finance and administrative occupatio 18,716 355,122 373,838 5.01 1.72 31.01
C Naturaland applied sciences and related occupati 3,895 140,992 144,887 2.69 0.36 12.31
D Health occupations 992 21,669 22,661 4.38 0.09 1.89
E Occupations in soci_al science,_ e_ducation, 7701 130311 138,012 558 0.71 11.38
government service and religion
F Occupations in art, culture, recreation and spor 551 35,441 35,992 1.53 0.05 3.10
G Sales and service occupations 13,912 211,527 225,439 6.17 1.28 18.47
H Trades, transport and equipment operators an 7.869 76,392 84.262 934 0.72 6.67
related occupations
| Occupations unique to primary industry 1,423 13,931 15,354 9.27 0.13 1.22
J Occupations unique to processing, manufacturi
and utilities 190 2,824 3,014 6.30 0.02 0.25
Total 60,226 1,103,171 1,163,397 5.18 5.54 96.34

Source Calculated usinghe 2011 National Household Survey Public Use Microdata File (PUMF). Individuals for détizton sector or occupation
areunavailable are excluded from the calculation of total values and employment shares. The reader may notice that @@e2p8fbmiriginal
workers is inconsistent with the total of 72,939 reported in the table entitled Aboriginal Employment by N#dIBgit Sectors. This is because
occupational data is unavailable for many of the individuals within the sector. Note that pobficstrdtion is thefwo-Digit NAICS sector with the

highest Aboriginal employment.
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Table 9: Aboriginal Employment in the Public Administration Sector by NOC Major Occupational Groups, 2011

o Aboriginal Nqn_— Total Aboriginal Sharg Occupatiqn Share| Occupation'Share
NOC (2011) Codes ardescription Employment Aboriginal Employment of Employm_ent in of Aboriginal of nonAboriginal
Employment Occupation Employment Employment

00 Senior management occupations 1,235 19,671 20,906 5.91 2.05 1.78
01-05 Specialized middle management occupations 3,419 86,296 89,715 3.81 5.68 7.82
06 Middle management occupations in retail and wholesale trade and customer services 32 1,407 1,439 2.25 0.05 0.13
07-09 Middle managememiccupations in trades, transportation, production and utilities 359 8,004 8,363 4.29 0.60 0.73
11 Professional occupations in business and finance 1,483 58,115 59,598 2.49 2.46 5.27

12 Administrative and financial supervisors and administratogipations 9,044 153,336 162,380 5.57 15.02 13.90
13 and 15 Finance, insurance, distribution, tracking, scheduling and related business administrative occupat 1,088 23,750 24,838 4.38 1.81 2.15
14 Office support occupations 6,771 111,506 118,277 5.72 11.24 10.11
21 Professional occupations in natural and applied sciences 1,737 73,061 74,798 2.32 2.88 6.62
22 Technical occupations related to natural and applied sciences 2,158 67,640 69,797 3.09 3.58 6.13
30-31 Professional occupations in hedlticluding nursing) 440 12,273 12,712 3.46 0.73 1.11
32-34 Technical and assisting occupations in health or in support of health services 552 9,429 9,981 5.53 0.92 0.85
40 Professional occupations in education services 420 6,357 6,777 6.20 0.70 0.58
41 Professional occupations in law and social, community and government services 5,004 100,415 105,419 4.75 8.31 9.10
42 Paraprofessional occupations in legal, social, community and education services 2,245 21,310 23,555 9.53 3.73 1.93
43-44 Publicprotection, care providers, educational, legal and protection support occupations 9,497 174,809 184,306 5.15 15.77 15.85
51-52 Professional and technical occupations in art, culture, recreation and sport 486 26,393 26,878 1.81 0.81 2.39
62 Retail salesupervisors and specialized sales occupations 32 1,526 1,558 2.08 0.05 0.14
63 Service supervisors and specialized service occupations 319 4,862 5,181 6.17 0.53 0.44
64 Sales representatives and salespeiisarimolesale and retail trade 189 1,881 2,069 9.11 0.31 0.17
65 Service representatives and other customer and personal services occupations 1,233 29,729 30,962 3.98 2.05 2.69
66 Sales support occupations 32 1,455 1,487 2.18 0.05 0.13
67 Service support and other service occupations, n.e.c. 3,069 17,315 20,383 15.06 5.10 1.57
72 Industrial, electrical and construction trades 1,620 8,688 10,307 15.71 2.69 0.79
73 Maintenance and equipment operation trades 937 15,327 16,263 5.76 1.56 1.39
74 and 76 Trade helpers, construction labourestallers, repairers and related occupations 2,364 25,658 28,022 8.44 3.93 2.33
75 Transport and heavy equipment operation and related maintenance occupations 2,755 25,563 28,317 9.73 4.57 2.32
82-86 Supervisors, technical occupations and workenaioral resources, agriculture and related production 1,355 13,513 14,869 9.12 2.25 1.22
92-94 Supervisors and operators in processing, manufacturing and utilities 227 2,697 2,923 7.76 0.38 0.24
95-96 Assemblers and labourers in processing, manufactanidgitilities 125 1,187 1,312 9.54 0.21 0.11

Total 60,226 1,103,171 1,163,397 5.18 100.00 100.00

Source Calculated using the 2011 National Household Survey Public Use Microdata File (PUMF). Individuals fodathioh sector or occupation argavailable are excluded from the calculation of total
values and employment shares. The reader may notice that the total of 60,226 Aboriginal workers is inconsistent witf #&%8gareported in the table entitled Aboriginal Employment by NATGS-
Digit Sectors. This is because occupational data is unavailable for many of the individuals within the sector. Note that pubtratamhms theTwo-Digit NAICS sector with the highest Aboriginal
employment.
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Table 10: Aboriginal Employment in Service Support and Other Service Occupations not Elsewhere Classified by NAICS
Two-Digit Sector, 2011

Aboriginal Industry Industry
i Non- Share of
- Aboriginal . Total Share of Share of
NAICS Code and Description Aboriginal - non
Employment Employment | Employment| Aboriginal .
Employment - Aboriginal
in Industry | Employment
Employment
11 Agriculture, forestry, fishing and 130 2642 2771 4.68 0.40 0.34
hunting
21 Mining, quarrying, and oil and gas 297 1,936 2162 10.49 0.70 0.25
extraction
22 Utilities 157 1,629 1,786 8.77 0.48 0.21
23 Construction 374 10,918 11,292 3.32 1.16 1.40
31-33 Manufacturing 375 17,604 17,978 2.08 1.16 2.26
41 Wholesale trade 230 5,369 5,599 411 0.71 0.69
44-45 Retail trade 1,201 34,215 35,416 3.39 3.72 4.39
48-49 Transportation and warehousin 546 8,368 8,914 6.13 1.69 1.07
51 Information and cultural industries 324 7,081 7,405 4.37 1.00 0.91
52 and 55Finance and insurancand
management of companies and 0 1,988 3,117 0.00 0.00 0.26
enterprises
53 Real estate and rental and leasin 1,129 27,248 27,280 4.14 3.50 3.50
54 Professional, sqlentmc and technici 32 3,520 8,018 0.40 0.10 0.45
services
56 Administrative and support, waste  4qg 135,737 137,868 3.26 13.93 17.41
management and remediation service
61 Educational services 2,132 50,974 55,061 3.87 6.60 6.54
62 Health care and social assistancg 4,086 93,996 95,249 4.29 12.65 12.06
71 Arts, entertainment and recreatior| 1,253 32,154 43,265 2.90 3.88 4.12
72 Accommodation and food services 11,111 284,945 286,369 3.88 34.40 36.55
81 Other services (_except public 1,424 41,870 44.162 3.23 a.41 537
administration)
91 Public administration 3,069 17,315 49,612 6.19 9.50 2.22
Total 32,297 779,508 843,325 3.83 100.00 100.00

Source Calculated using the 2011 National Household Survey Public Use Microdata File (PUMF). Individuals fodathidn sector or
occupation areinavailable are excluded from the calculation of total values and employment shares. The reader may notice that the total of
32,297 Aboriginal workers is inconsistent with the total of 34,589 reported in the table entitled Aboriginal Employmen€ dyiai¢D
Occupational Groups. This is because occupational data is unavailable for many of the individuals within the sectdrsétetedlsupport and

other service occupations n.e.c. is the NOC Major Occupational Group with the highest Aboriginal entploymen
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Table 11: Assessment of Future Labour Market Imbalances by Occupation20082017 (Ex-Post Scenario)
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Source HRSDC (2008)
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Source HRSDC (2008)



