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SFCTORNTELLIGEN®EODEL(SIM)

WHAT

The Sectotntelligence Model$%$IM) is a custoraccupation specifi@bourdemand forecasting tool

HISTORY

U  SIMfor Heavy Industrial Construction, formerly OILMAP, is a collaboration between the government of Alberta and COA
has been in place since January 2012

Basedon microeconomic modellingipdatedtwice a year: Spring (May) and Fall (November

Includes brownfield and greenfield projects that have been validated by individual companies.
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Committee for Canada and the National Maintenance CounciCeoada (New model being developed).
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BENEFITS

U Providesa better understanding of the heavy industrial construction and maintenance workforce demaAtienta in order to
understandcurrent and future workforceeeds

U Helps addresshallengesuch as skill shortagesaining, immigration

INDUSTRENGAGEMENT

High survey participation iseededto obtain more data and builceliableworkforce forecast 2




SFCTORNTELLIGEN®#ODEL(SIM) MODELAPPROACH

Onsite and offsite construction workforce demand for 21 occupations are forecasted using 3 main inputs:

Economic Model

Createdbasedon the Theory of Production,which involves using past
projectsto estimatethe sizeof the constructionworkforce basedon the
sizeof the project

Occupational

Demand
Projection

Industry input on labour intensity throughout project and identifie
percentof trade useat percentof projectschedule

Workforce Loading Matrices }
d

Industryinput regardingproject capacity,estimatedconstructionstart date
and estimatedconstructionend date, identified by individualcompany

Future Plans }/’




METHODOLOGY

1. Calibration Factors based on past construction projects

u Total Project Workforce Requirede€onomic modgl

A Type of Projects (e.g. oil sands, petrochemical, pipeline, power)

A Size of Projects, measured by output capacity (e.g. Bpd, mlbs/day, MW)
u Workforce Breakdown\(Vorkforce loading matricgs

A By Trade
A Trade use intensity as a percentage of total hours required for trade
2. Forecast of Current and Future Construction Demand
u Identify Future Projects
A Type(e.g. oil sands, petrochemical, pipeline, power)
A Size(e.g. Bpd, mlbs/day, MW)
A Start/End Dates
A Status (e.g. application for regulatory approval)

u Forecast = Sum of Month by Month Project Demands
3. Reasonableness Review by Industry Practitioners
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U Aggregate of 4 subectors forOn-Site Constructionprojects

U Off-site Module Fabrications alsocalculated for Mining, H$itu,
Up-grading and Petrochemical projects

U Natural Gas Processipgojects are countedbutthey arenot yet
includedin the workforce projection




Seven status categories are identified and used to determine whether or not a project is included in the
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Project Status for the Model

Planning Stage Project has been submitted for Regulatory Appravalay
or may not have a start date yet (TBD

ReceivedRegulatoryApproval¢ Project has received regulatory approval
and plango proceed with start/enddate (not included if start/end dates
have not been identified).

Construction- Construction is in progresgith start/end date identified
Postponed- Project is delayed but has amticipated start and endate
OnHold - Project delayed with no start and emléte

Cancelled; Project has been removed from a companies capitahs

Completedg Construction is finished with no construction staff remaining,
ready to start production
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Projects

Fall 20190utlook
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B Natural Gas Processing
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In total, 60companies were contacted
from September to October 2019

The response rate w&¥)%, compared
to 87% in Spring019

The total number of reported projects
in the fall was311,compared to 337
duringSpring 2019

i In-Active Projects
(Status #5 - #7)

i Active Projects
(Status #1 - #4)

2014 2015 2015 2016 2016 2017 2018 2018 2019 2019
Fall Spring Fall Spring Fall SpringSpring Fall Spring Fall

Source: Albertd.abour, Falt019 7
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Highlights

The trades with the highest demand acrossall years include boilermakers, pipefitters, labourers carpenters, electricians and
constructionmanagers& supervisors

TheFall2019projectionsuggestsa declinein workforce demandcomparedto the 2018and2019springforecasts

A Thedeclineis largelydrivenby reducedcapitalspendingin the oil sandsdue to a constrainedgrowth outlook which hasled to an increaseof projects
beingput on hold or cancelled

A Thepeakdemandis predictedto reachjust over 36 000workersin May 2021

A Anotherpeakin labourdemandexpectedin May 2022may coincidewith part of the peakdemandof the LNGCanadaprojectin British Columbia(LNG
peakis expectedto be between2022and2024).

Labourdemanddroppedin 2019primarilydueto 2 largeprojectsthat were completedlastyear Therewill be a slowupswingin 2020as
demandfrom other projectsincreases

Therewill be a drop in labourdemandin the beginningof 2021 due to work on large petrochemicaland refinery projectsbeginningto
wind down

A significantnumber of projectsin construction have been identified to be in the Natural GasProcessingsub-sector (7 projects),
however,currentlythere isno modelto calculatelabourdemandandtheseprojectsare not includedin the labourforecast

Maintenanceis a stabilizinginfluenceon constructiontrades sinceexistingfacilitiesare getting older and new facilitiesare cominginto
production

A The model currently forecastsmaintenanceschedulesbasedon current and historic capacitydata. There may be some discrepancywith actual
requirementsascompaniesevaluatemaintenanceplansgoingforward and may not follow their traditional schedules

A Companieseported an anticipatedsignificantincreasein demandin 2020and 2021whichwill resultin labor shortages




Total Project Count

1. Planning Stage
2. ReceivedRegulatory

=

Approval 8 1 6 15 1 32
3. Construction in progres 8 4 25 8 ! 1 53
4. Postponed 1 0 0 2 1 0 4

5. OnHold 43 1 10 15 0 0 69
6. Cancelled 2 1 21 18 0 2 45
7. Completed 1 0 12 2 > 1 22
TOTAL 108 10 92 79 17 5 311

A Most projects currently under construction are pipeline projects (also includes terminals and
pump-stations

A Seven Natural Gas Processing projects were counted, but they are not yet included in the
workforce projection

Source: Albertd.abour, Falt019 9




Active Projects

A Project statuses -4
A Five year comparison

A Oilsands projects are the majority
500
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L 82 53 81 74

2014 Fall 2015 Spring 2015 Fall 2016 Spring 2016 Fall 2017 Spring2018 Spring 2018 Fall 2019 Spring 2019 Fall

Oilsands m Petrochemical m Pipeline m Power

Source: Albertd.abour, Falt019 10




TOTALHEAVYINDUSTRIACONSTRUCTIOWORKFORJREQUIREMENTO

2022—By ScTOR

45,000

40,000

35,000

30,000

25,000

20,000

15,000

10,000

5,000

Decline in workforce demand compared
to the 2018 and 2019 spring forecasts

Peak employment expected to reach just
over36 000in May2021

May 2022 potentiallabourshortages
peak indemandcoincides withpart of
the peakdemand ofthe LNG Canada
project

The total numbers include ongoing and
turnaround projections from the spring
outlook

4 OILSANDS @POWER ®PETROCHEMICAL &@PIPELINE L MODULE FABRICATION#ONGOING MAINTENANCE L1 TURNAROUND MAINTENANCE

Note:Number of jobs = number full time jobs (50 hours/week)
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Source: Albertdabour, Falk019



TOTALHEAVYINDUSTRIACONSTRUCTIOWORKFOROREQUIREMENT
TO02022— By OCCUPATION

45,000
Construction Managers & Supervisors
40,000 Welders
Truck Drivers
35,000 Structural Iron Workers
” 1 Sheet Metal Workers
§ 30,000 m Scaffolders
S Reinforcing Iron Workers
S ]
= = Millwrights
20,000 \ m Mechanics and Oilers (Pipeline)
m Labourers
15,000 1 | u Insulators
_/ a ' m Instrument Mechanics
10,000 m Heavy Equipment Operators

m Environmental Supervisors (Pipeline)
B Electricians

m Cement Masons

m Carpenters

2019 2020 2021 2022 m C&H Equipment Operators
E F F F m Boilermakers

5,000

U Highestdemandboilermakers pipefitters, labourers carpenters glectriciansand constructionmanagers& supervisors
U Asthe modeldoesnot incorporatelaboursupply,the actualtightnessof specifictradesmaynot align 12

Source: Albertd.abour, Fall 2019



TOTALHEAVYINDUSTRIALONSTRUCTIOWORKFORCE

REQUIREMENTO 2022— BY OCCUPATIOKFALL)

Boilermakers 154C 593C 168C 631C 180C 6550 1800 675C
C&H Equipment

Operators 60 410 90 290 170 250 260 340
Carpenters/Scaffolder 214C 437C 225C 442C 233C 4460 2430 467C
Cement Masons 60 160 40 230 80 180 50 90
Electricians 450 106C 450 211C 840 1990 770 125C
Heavy Equipment

Operators 550 840 580 980 400 940 310 680
Instrument Mechanics 0 60 30 120 10 40 50 100
Insulators 670 144C 720 171C 810 1510 770 163C
Labourers 238C 4150 242C 450C 221C 4820 2230 408C
Mechanics and Oilers

(Pipeline) 20 50 10 40 10 30 0 10
Millwrights 700 127C 770 133C 780 1410 810 142C
Painters 100 260 100 270 110 280 110 300
Pipefitters 227C 588C 248C 752C 271C 7680 2570 710C
Reinforcing Iron Workel 210 350 210 450 230 420 180 320
Sheet Metal Workers 160 370 280 610 200 510 220 490
Structural Iron Workers 610 970 590 250C 620 252¢ 560 990
Truck Drivers 140 260 170 260 140 260 120 240
Welders 420 650 590 191C 430 178C 440 790
Construction Managers

& Supervisors 132C 2550 142C 322C 142C 330C 1400 291C
TOtaI 1380C 3103C 1488( 3878C 1530C 3893C 1508C 3416(

19O

Note:Numbers rounded off to the nearest ten. Source: Alberta abour, Fa019



IVIODULARIZATIOWORKFORGEEQUIREMENTO ZUZZ— BY

OCCUPATION
Note: Module Fabrication includéssity, Mining, Upgrading, Petrochemical
8,000
7,000
& 6,000
O
: |
= 5,000
2 4,000
S
Z 3,000
2,000
1,000

2019 2020 2021 2022
E F F F

U Model assumes all modules will be built in Alberta

m Construction
Supervisors
Welders

m Structural

Ironworker
m Sheet Metal

Workers
m Pipefitters
m Labourers
® Insulators

m Electricians

m Scaffolders

Source: Albertdabour , Falk019
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CONSTRUCTIOWORKFOROREQUIREMENTO 2022— By OCCUPATION

Note: Construction includé&silsands Petrochemical, Power, Pipelines

6,000

Construction Managers & Supervisor:
5,000 Welders
m Truck Drivers

Structural Iron Workers

N 4,000

_8 Sheet Metal Workers

= = Scaffolders

o

(@] 3,000 m Reinforcing Iron Workers
| -

] Pipefitters

®)

& 2,000 m Painters

> = Millwrights

1,000 = Mechanics and Oilers (Pipeline)

m Labourers

m Insulators

2019 2020 2021 2022 m Instrument Mechanics

E F F F

U A number of projects ending in 2022 will result in peak construction demand between September 2020 and April 2C
15

Source: Albertdabour, Falk019



OILSANDSNORKFORAREQUIREMENTO2022—
BY OCCUPATION

Note: Oilsandsncludednsitu, Mining, Upgrading

Construction Managers & Supervisors

3,000
Sheet Metal Workers
Welders
Struct. IronWorkers
Scaffolders

2,000 y = Reinf. Ironworkers

m Pipefitters
m Millwrights
m Labourers

m Insulators

Number of Jobs

® Instrument Mechanics
m Heavy Equipment Operators
m Electricians
Crane & Hoisting Equip Operators
m Cement Masons

m Carpenters

m Biolermakers

U The sharp drop at the end of 2020 is due to the completion of a number of pipplingstation

and terminal projects. .

Source: Albertdabour, Falk019



Number of Jobs

PETROCHEMICAMMORKFOROREQUIREMENTO

2022— By OCCUPATION

2,500

2,000

1,500

1,000

500

2020

2021

2022

= Construction Supervisor
Welders

1 Struct. IronWorkers

1 Scaffolders

= Reinf. Ironworkers

m Pipefitters

M Painters

m Millwrights

m Labourers

= Insulators

M Instrument Mechanics

m Heavy Equipment Operators

= Electricians

B Cement Masons

m Carpenters

m Boilermakers

Source: Albertdabour, Falk019
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POWERWORKFORJREQUIREMENTO 2022— By OCCUPATION

Note Power includes Natural Gas, Wind Power, Solar Power

4,000
Construction Supervisors

Truck Drivers

Struct. IronWorkers
Sheet Metal Workers
Scaffolders

3,000

» Reinf. Ironworkers
2,000 m Pipefitters
m Painters

Number of Jobs

= Millwrights
m Labourers

1,000

m Insulators
m Heavy Equipment Operators
m Electricians

2019 2020 2021 2022 m Carpenters
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Source: Albertd.abour, Falk019



PIPELINBNVORKFORAREQUIREMENTO 2022— By OCCUPATION

Note: Pipeline includes Pipelines, Pump Stations, Terminals

1,400
1,200 = Environmental
Supervisors
1,000 m Construction
Supervisors
800 Teamsters

600 m Pipefitters

400 m Mechanics & Oilers

Number of Jobs

200

m Welders

m HEOperators
2019 2020 2021 2022

E F F F

U A number of pipeline projects will be completed2d20 (19 including pump stations and terminals)
U The Trans mountain pipeline is not included in this forecast .

Source: Albertd.abour, Fall 2019



HEAVYINDUSTRIACONSTRUCTIOWORKFORJREQUIREMENTO 2022
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2017 Spring Projection 2018 Fall Projection 2019 Spring Projections 2019 Fall Projections

U 2019 Fall projection relatively lower than previous forecasts
U Fewer projects going ahead, more-bold or cancelled due to the economic climate

20
Source: Alberta Laboutrall, 2019



HEAVYINDUSTRIAGCONSTRUCTIOWORKFORCE
REQUIREMENTO 2022 — ON-STEGONSTRUCTION
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==2017 Spring Projection 2018 Fall Projections

A There was a significant drop in labour demand due to a number of projects being cancelled othmid on

21
Source: Alberta Labour 2019



HEAVYINDUSTRIACONSTRUCTIOWORKFORCE
REQUIREMENTO 2022 — OFFSTEMODULECONSTRUCTION
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L . 22
Note: The model assumes that all module fabrication is completed in Alberta
Source: Alberta Labour 2019



NEXTFORECASWIPDATE

A
A

The next forecast will be completed in Spring 2020.

Data gathering will take place frorRebruaryto March with the target to
complete the forecast by May 2020.

The Government of Alberta hastablished an oifine data collection tool
for this survey to streamline thprocess andreate an easier, more
efficient and secure environment

Forall employers that have registered, GOA will be sending an email
requesting companies review their projects and submit.

Companies that have not registered will be contacted by a GoA
representative.
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