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Executive
Summary
2014 marked a crucial turning
point for the oil sands sector.
By the middle of 2014, the Western Texas Intermediate (WTI)
crude oil price began to steeply decline from more than US$100
per barrel (/bbl) to below US$30/bbl in the earlier part of 2016.
Oil sands capital expenditures (CAPEX) dropped accordingly by
nearly 50% from 2014 to 2016 to $18.1 billion. The sector was
further challenged in May 2016 by the Fort McMurray wildfires,
which brought many operations to an abrupt, albeit temporary,
standstill. However, with oil prices hovering around US$50/bbl,
a modest recovery over the next four years is expected.
PetroLMI’s Oil Sands Labour Demand Update to 2020 revisits
the Labour Demand Outlook to 2020: Oil Sands Construction,
Maintenance and Operations, released in February 2016. This
update examines how the oil sands workforce has been

impacted as companies closely examine their investments,
assets, organizational structures, processes and people to
determine the essential elements required to be efficient
and profitable amid continued low oil prices and changing
environmental policies.
Figure 1 shows the updated oil sands workforce projections
to 2020 for on-site construction, ongoing maintenance and
operations compared to February’s projections. To allow
for easier comparison between the two forecasts, off-site
module fabrication and turnaround maintenance have been
excluded here.

Oil sands on-site construction, operations and ongoing maintenance employment outlook to 2020
February 2016 projection
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FIGURE 1 SOURCE: PetroLMI, OILMAP

Ongoing
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Note: Operations numbers are produced using PetroLMI's modelling system and reflect
employment to support oil sands capital expenditures and production levels forecasted by
ARC Financial Corporation and the Canadian Association of Petroleum Producers (CAPP)
respectively.

On-site
construction
e: estimate
f: forecast

CAPP’s production forecast is based in part on survey data collected in Q1/Q2 of 2016 and
reflects the projects operating or under construction at that time.
Construction and maintenance numbers are provided by the OILMAP (Oil Sands
Information, Labour Market Analysis and Projection) modelling system.
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Executive Summary

The oil sands sector experienced sustained cost-cutting,
restructuring and deeper job cuts in 2016 than estimated in
February’s outlook, which delayed an anticipated recovery.
Since 2014, approximately 2,400 direct operations jobs were
lost. February’s outlook estimated 1,400 job losses for 2015
and projected slight employment gains in 2016.
 s companies continued to decrease their capital spending,
A
they were improving labour productivity by decreasing the
number of employees while simultaneously maintaining,
or even increasing, production. This has led to a downward
revision in the workforce required to construct, operate
and maintain Canada’s oil sands from 2016 to 2020. The
updated projections indicate that a total of 48,145* workers
are employed in 2016 to support operations, ongoing
maintenance and on-site construction in the oil sands –
compared to 52,595 in the previous report.

•

 he majority of the sector’s CAPEX will shift towards
T
sustaining and maintenance projects in order to drive
operational reliability and efficiency. As a result, 3,525
additional workers will be needed to support ongoing
maintenance, and a total of 15,045 ongoing maintenance
workers will be required by 2020 (975 workers fewer than
previously projected).

•

	 sands operations labour demand due to industry activity
Oil
has also been revised downward by 2,530 workers for 2020
(compared to February) as a result of deeper workforce
cuts reported in 2016 than originally anticipated and further
reductions in spending going forward. However, 3,615 new
jobs associated with the projects nearing completion will
be created to reach a total of 32,540 workers by 2020. The
focus on labour productivity and cost containment is driving
companies to assess the most affordable and efficient way
to accomplish necessary work and how best to fill any new
or vacated job. Oil sands operators are expected to rely
more heavily on independent and third-party contractors
for a variety of work.

•

Similar to on-site construction, off-site module fabrication
employment is expected to contract from 2,040 in 2016 to
1,065 in 2020, resulting in 975 jobs lost (48% contraction).
At the same time, turnaround maintenance will follow
the same trend as ongoing maintenance. A total of 2,820
new jobs will be created over the next four years, with
employment peaking to 16,445 in 2020. When added to
the other sub-sectors, the overall oil sands construction,
maintenance and operations sector will create 3,450 new
jobs during the forecast period.

Key findings
•


Reduced
construction costs have led to the accelerated
completion of projects that began before the downturn.
Additional investment in major projects remains uncertain
in the short term as oil prices remain depressed. As a
result, the sector is experiencing the continued decrease
of on-site construction workforce requirements (similar to
the February report) from 7,700 in 2016 to 2,165 in 2020 – a
reduction of 5,535 workers.
* Total does not include turnaround maintenance or off-site module
fabrication – see infographic note on p. 1 for explanation.

Photo credit: Syncrude Canada Ltd.
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•

If historical retirement rates and workforce demographics
stay the same for the duration of the forecast period,
age-related attrition (retirements and natural deaths)
could create more job openings than industry activity. This
is particularly true for operations jobs that are permanent
and long term where companies may need to hire an
additional 3,205 workers to replace retiring workers. As
a result of hiring due to industry activity plus hiring due
to age-related attrition, 6,655 new workers may need to
be hired over the next four years, or 10% of the sector's
current employment level.

•

Although this updated labour demand outlook indicates
fewer workers than previously projected, demand at an
occupational level is directionally similar to February’s
projections: occupations that support increases in mining
production and high-priority maintenance activities,
such as heavy equipment operators and welders, are still
projected to grow more quickly than those that do not.
Likewise, occupations that are more closely connected
to growth-related capital spending, such as some
engineering roles, geoscientists, construction managers
and estimators, are expected to experience below-average
growth during the forecast period.

Summary of updated oil sands employment and hiring requirements to 2020
Updated projections for hiring due to:
Sub-sector

Estimated
employment
in 2016

Industry activity
(a)

Age-related
attrition (b)

Total (a+b)
(% difference)

February 2016 projections
for total potential hiring
requirements
(% of previous 2016
employment estimate)

Construction total

9,740

-6,510

–

-6,510
(-67%)

-6,305
(-62%)

On-site construction

7,700

-5,535

–

-5,535
(-72%)

-6,040
(-75%)

Off-site module fabrication

2,040

-975

–

-975
(-48%)

-260
(-13%)

Maintenance total

25,140

6,345

–

6,345
(+25%)

+6,005
(+22%)

Ongoing maintenance

11,520

3,525

–

3,525
(+31%)

+3,345
(+26%)

Turnaround maintenance

13,625

2,820

–

2,820
(+21%)

+2,660
(+18%)

Operations total

28,925

3,615

3,205

6,820
(+24%)

+6,715
(+21%)

Mining

14,835

2,450

1,625

4,075
(+27%)

+4,230
(+28%)

In situ

9,240

1,680

1,030

2,710
(+29%)

+2,289
(+21%)

Upgrading

4,850

-510

550

40
(+1%)

+196
(+3%)

63,810

3,450

3,205

6,655
(10%)

+6,415
(9%)

Total oil sands
TABLE 1 SOURCE: PetroLMI, OILMAP

Notes: Totals may not match due to rounding. All totals in the main body of the report are rounded to the nearest five.
The OILMAP model forecasts construction numbers on a monthly basis, however, PetroLMI’s model forecasts operations employment on a yearly basis. Total oil sands
numbers in the table reflect the sum of estimated employment at peak for each construction sub-sector and estimated employment for each year for the operations sector.
Due to the nature of construction projects, peak employment occurs in different months in the year for each construction sub-sector.
Hiring needs for operations include hiring due to age-related attrition (retirements and natural deaths) projections as well as industry activity. Hiring needs for construction
is for industry activity only as these workers in this sub-sector are project based and are assumed to complete their projects before choosing to retire.
OILMAP model enhancements or adjustments have allowed for the inclusion of off-site module fabrication and turnaround maintenance to the oil sands employment outlook.
For detailed numbers please see the accompanying spreadsheet.
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Introduction
Canada’s oil sands sector
posted record levels
in spending and tax
contributions in 2014.*
Oil prices swiftly declined in November of that year and
continued to stay low throughout 2015 and 2016, creating a
challenging economic environment for the industry. In an effort
to stay profitable, oil sands companies responded by engaging
in activities designed to reset both capital and operating costs.
In February 2016, PetroLMI released its Labour Demand Outlook
to 2020: Oil Sands, Construction, Maintenance and Operations that
projected job losses within the sector for the first time.

Understanding the types of activities oil sands companies
have prioritized for the next four years provides insight into
workforce requirements and employment opportunities for
displaced workers. Consultations with oil sands companies
reveal that:
•

Implementing cost reductions has not offset the fact
that oil prices are still not high enough to support new
major projects.

In May 2016, the Fort McMurray wildfires brought many oil
sands operations to an abrupt, albeit temporary, standstill.
During this time, oil sands companies concentrated their
efforts on ensuring the safety of citizens and workers in the
area until the wildfires were brought under control.

•

Increasing operational excellence and reliability has
become a focus.

•

Sustaining labour productivity gains will be key to cost
containment.

Due to a combination of the rapid decline in oil prices and
production stoppages during the wildfires, some smaller
companies have not had the resources to sustain themselves,
and a number of larger oil sands companies deferred or
cancelled expansion projects to reduce their costs and improve
labour productivity.
These companies have been closely examining their
investments, assets, organizational structures, processes and
people to determine which elements are essential to become
more efficient and profitable amid continued low oil prices and
changing environmental policies.
	See “500 billion-and counting a look at oil sands expenditures over the past
60 years,” Oil Sands Magazine, August 29, 2016.

*

This report provides an update to the oil sands labour demand
outlook released in February 2016. Comparisons have been
made to PetroLMI's February outlook, and, in addition, a fuller
consolidation of all sub-sectors has been presented. The report
assesses how the oil sands workforce has been impacted
through these uncertain times.
PetroLMI’s outlooks are intended to provide information to the
oil and gas industry, education and training institutions, and
governments to assist with workforce planning, and program
and policy development. These reports provide a snapshot
in time, and the findings included are based on spending and
oil sands production assumptions at the time of research.
Economic, market and demographic shifts in either direction
could have an impact on the employment forecasts.
In 2017, PetroLMI will release its Labour Market Outlook 2016
to 2020: Canada’s Oil and Gas Industry, which will examine the
impacts of sustained low oil prices on Canada’s broader oil and
gas industry.
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Scope and methodology
Employment and hiring projections for the oil sands sector
are produced using two distinct workforce models:
•

•

The Government of Alberta and Construction Owner’s
Association of Alberta have proprietary rights to the
OILMAP (Oil Sands Information, Labour Market Analysis
and Projection) model that estimates workforce needs for
oil sands construction and maintenance.
PetroLMI’s labour demand model for oil sands operations.

Below is a summary of the scope and methodology of each
model. Aggregated numbers produced from each model
depict key workforce requirements for the oil sands sector
and allow for greater collaboration around labour market
risks and opportunities.
PetroLMI’s model is macro-economic and therefore
includes certain factors such as productivity, inflation and
age-related attrition. Therefore, some areas of analysis
between the two sub-sectors of construction and operations
will not be consistent.

Scope and methodology summary of the OILMAP and PetroLMI workforce models

OILMAP

Scope

Projected to be:

Inputs/Data sources

•	On-site oil sands construction
labour demand by occupation

•	Relationship between the project size (capacity)
and trade hours are used to estimate the hours
per barrel by project type (in situ, mining and
upgrading) for the various trade occupations

•	Project data gathered from
construction project owners

•	Off-site module fabrication
oil sands labour demand by
occupation

•	Relationship between the project size (capacity),
estimated number of modules required by
project type (in situ, mining and upgrading)
and trade hours are used for the various trade
occupations

•	Data gathered from
construction project owners

•	Ongoing and turnaround
maintenance demand for
the oil sands sector by
occupation

•	Aggregated Alberta data with adjustments
to reflect the oil sands sector and to account
for the role of non-union contractors in
maintenance and labour mobility between
turnaround and ongoing maintenance

•	General Presidents’
Maintenance Committee
for Canada and the National
Maintenance Council
for Canada

• Relationship between oil sands production
capacity, seasonality and trade hours are used
for the various trade occupations

•	Completion of oil sands
construction projects by
capacity gathered from
construction project owners

•	The number of direct operations workers
required (by occupation) to realize projected
capital investment and production levels

•	Canadian Association of
Petroleum Producers (CAPP)
Crude Oil Forecast (for
production)

PetroLMI

•	Direct operations labour
demand due to industry
activity by operations
type (mining, in situ and
upgrading) by occupation

•	Impact of productivity gains and losses on
workforce requirements
•	Inflation/deflation assumptions

•	Demand due to age-related
attrition by occupation

•	Uses occupation-specific age of retirement
and the age demographic of industry’s core
occupations

•	ARC Financial (for capital
investment)
•	Historical indicators of
productivity as well as
intelligence gathered by
PetroLMI
•	Statistics Canada

TABLE 2 SOURCE: PetroLMI, OILMAP
Note: PetroLMI consults with industry companies and associations to validate its research.
For more details on the scope of occupations, see Appendix 1.
For a detailed methodology, go to:
• PetroLMI: http://careersinoilandgas.ca/media/284854/os-methodology.pdf
• OILMAP: http://careersinoilandgas.ca/media/284853/oilmap-methodology-2016-update.pdf
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Introduction

Job creation: production increases
and capital spending
The key drivers for job creation in the oil sands sector are
production growth and capital spending. Based on the Canadian
Association of Petroleum Producer’s (CAPP) 2016 Crude Oil
Forecast, Markets and Transportation, expectations for oil sands
production to 2020 have not changed significantly since it
released its 2015 forecast. The majority of projected production
increases are due to the completion of six major oil sands
projects that began the construction phase before the downturn.
Most of these expansion projects are expected to be complete by
the end of 2017.
Oil sands capital expenditures are no longer anticipated to be
at the levels forecast in PetroLMI’s February 2016 outlook.
Without major projects on the horizon, the sector’s capital
spending is expected to shift from expansion and growth
towards maintenance, repair and optimization of operations
to drive operational reliability and efficiency.

“We’re seeing projects that we thought were
$60-$70 breakevens falling back into the
$50-$60 breakeven range, and hopefully
most of that is permanent. Although costs
have declined, they are expected to bottom
out this year, leaving project economics
challenged as prices stay and linger slightly
below $50/bbl right now.”
Matthew Foss, Chief Energy Economist,
Government of Alberta, 2016 World Heavy Oil Congress

Oil sands raw bitumen and capital
expenditures forecast for 2015 and 2016

50,000

30,000
$MM

000s bbl/day

40,000

20,000
10,000
0

2015a

2016f
Production (2016)
Production (2015)

2017f

2018f

2019f

Capital expenditures – $nominal (2016)
Capital expenditures – $nominal (2015)

2020f
a: actual
f: forecast

FIGURE 2 SOURCE: CAPP, ARC Financial Corp
Note: CAPP’s production forecast is based in part on survey data collected in Q1/Q2 of 2016 and
reflects the projects operating or under construction at that time. Although oil sands production
was temporarily impacted by the Fort McMurray wildfires in May 2016, as per CAPP’s 2016
forecast, the production forecast used by PetroLMI to project operations workforce requirements
disregarded the production drop as it did not directly result in permanent operations layoffs.
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Oil Sands Labour
Demand to 2020
Based on updated production, CAPEX and labour productivity
assumptions, approximately 49,750 on-site construction,
ongoing maintenance and operations workers will be
required in the oil sands by 2020, an addition of 1,605 from
2016 employment levels, but 3,345 fewer jobs overall than
previously projected (see Figure 3).

The key factors driving the decrease in worker requirements
include:

Similar to on-site construction, off-site module fabrication
workforce in oil sands will contract over the next four years,
resulting in 975 job losses or a 48% contraction. On the
other hand, turnaround maintenance workforce in oil sands
will register a 21% growth in employment, with 2,820 new
jobs created during the forecast period. When combined
with the rest of the sub-sectors, the oil sands construction,
maintenance and operations workforce will see a net growth of
3,450 jobs (a 10% increase from 2016 employment levels).

•

A number of construction projects are reaching completion
earlier than scheduled due to reduced construction costs.

•

Some companies have focused on only necessary
maintenance when oil prices were at their lowest.

•

The decrease in CAPEX and focus on productivity led
to more job losses.

•

The sector is expected to make concerted efforts to
sustain labour productivity improvements realized in
2015 and 2016.

Aggregated oil sands on-site construction,
operations and ongoing maintenance
employment to 2020

48,145

Number of direct jobs

(total)

50,000
40,000

53,095

52,595

60,000

(previous total)

(previous total)

2,165

7,700

49,750
(total)

32,540

28,925

30,000
20,000
15,045

10,000 11,520
0
2016e

2017f
On-site construction
Operations

2018f

2019f

Ongoing maintenance
Previous projection for total on-site
construction,maintenance and operations

2020f
e: estimate
f: forecast

FIGURE 3 SOURCE: PetroLMI, OILMAP
Note: To allow for easier comparison between the two forecasts, off-site module fabrication and
turnaround maintenance have been excluded here.
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Oil Sands Labour Demand to 2020

Construction and maintenance
On-site construction and off-site module
fabrication: Low oil prices deter new projects
and workforce demand
As oil prices remain low, investment any major projects
remains uncertain in the short term. Without these major
projects on the horizon, on-site construction and module
fabrication workforce levels are projected to decline during the
current forecast period, similar to the February 2016 outlook.
Motivated by lower construction costs, companies have
accelerated projects, resulting in shorter construction
timelines and earlier completion of on-site construction jobs.
As Figure 4 indicates, approximately 7,700 workers were
employed in on-site oil sands construction in 2016 (355 fewer
workers than previously projected).

As projects reach completion, another 5,535 (-72%) on-site
construction jobs are expected to end between 2017 and 2020,
and only 2,165 workers will be required for on-site construction
by the end of 2020 (comparable to PetroLMI’s February 2016
projections).
Demand for off-site module fabrication workforce employment
will also decrease. Off-site module fabrication workers are
projected to decrease by 48% from 2016 to 1,065 workers by the
end of the forecast period (715 fewer workers than projected in
the February 2016 outlook).

Oil sands on-site construction and
off-site module fabrication workforce
requirements to 2020
10,000

Number of jobs

8,000

2,040

7,700

6,000
4,000
1,065
2,165

2,000
0
2016e

2017f

2018f

Updated on-site construction
February 2016 on-site construction
Updated off-site module fabrication
February 2016 off-site module fabrication

2019f

2020f
e: estimate
f: forecast

FIGURE 4 SOURCE: OILMAP
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Turnaround and ongoing maintenance jobs
boosted by focus on operational reliability
and accelerated project completion
Contractors providing ongoing maintenance to oil sands
operators employed an estimated 11,520 workers in 2016,
about 1,150 fewer than projected in the February 2016 outlook.
The demand for turnaround maintenance workers in 2016
is estimated to be 13,625 (approximately 750 fewer than the
previous outlook). Some companies have focused on mandatory
maintenance only when oil prices were at their lowest in 2015
and 2016, resulting in slightly lower ongoing and turnaround
maintenance workforce requirements than previously projected.
A number of oil sands operators have confirmed the majority
of their capital spending to 2020 will be allocated to the
maintenance, repair and optimization of existing operations.
The requirement for an increasing number of ongoing
maintenance workers during the forecast period, therefore,
remains consistent with PetroLMI’s February 2016 outlook.

With the majority of current construction projects reaching
completion in 2017, the demand for ongoing maintenance
workers will increase by 3,525 (31%) during the forecast period
to approximately 15,045. This represents fewer maintenance
workers by 2020 than previously projected, however, the growth
rate is greater as the previous outlook projected a 26% increase
between 2016 and 2020.
Oil sands companies expect to rely more on turnaround
maintenance to optimize production from their existing
operations. During turnaround maintenance work, the entire
processing unit of the plant is taken out of production for
planned renewal, which drives a requirement for a significant
number of workers to be on-site for a relatively short period.
Figure 5 illustrates turnaround and ongoing maintenance
demand for the oil sands sector. The supply of this highly
skilled workforce is the same for all sectors, regardless of
whether the task involves work on an oil sands, refinery,
natural gas processing, petrochemical, or pulp and paper
facility. During the forecast period, turnaround maintenance
workforce requirements are expected to increase by 2,820
(+21%) to 16,445 workers by 2020.

Oil sands ongoing and turnaround
maintenance workforce requirements
to 2020
35,000
30,875

30,000
25,000
Number of jobs

16,445

25,325
13,625

20,000
15,000

15,045

10,000 11,520
5,000
0

2016e

2017f

2018f

2016 ongoing maintenance
2016 turnaround maintenance
Previous ongoing and turnaround maintenance

2019f

2020f
e: estimate
f: forecast

FIGURE 5 SOURCE: OILMAP
Note: This update includes oil sands-specific numbers for ongoing and turnaround maintenance.
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Oil Sands Labour Demand to 2020

Transferability of construction
and maintenance occupations
The addition of an estimated 3,525 ongoing maintenance and
2,820 turnaround maintenance jobs during the forecast period
offers some opportunity for displaced on-site construction
workers. Although turnaround maintenance tends to require
higher levels of experience, their skillset allows them
transferability and mobility across many types of industrial
construction and maintenance work. Construction workers
are accustomed to moving from project to project to sustain a
career in their industry.

Maintenance trades, such as heavy-duty equipment
mechanics, industrial electricians, millwrights and welders
are also expected to be in demand as companies prioritize
maintenance activities in order to increase operational
reliability and efficiency.
Table 3 illustrates the top 10 in-demand occupations that will
make up 95% of oil sands on-site construction, off-site module
fabrication, ongoing and turnaround maintenance workforce
requirements at peak in 2020.

Construction occupations with the greatest labour requirements at peak in 2020
Usage by sub-sector
Occupation (National Occupational
Classification (NOC) 2011)

Off-site module
fabrication

On-site

Maintenance
(ongoing and
turnaround)

Boilermakers (7234)

L

L

H

Carpenters (7271)

M

L

M

Construction managers and supervisors (0711, 0720, 0730)

M

M

M

Construction trades helpers
and labourers (7611)

M

M

M

Heavy equipment operators (except crane) (7521)

L

M

L

Industrial electricians (7242)

H

H

L

Insulators (7293)

M

M

L

H (Structural)

L

L

Millwrights (7311)

L

L

M

Steamfitters, pipefitters and
sprinkler system installers (7252)

H

H

H

Ironworkers (7236)

TABLE 3 SOURCE: OILMAP

Assessment based on percentage of total workforce
required at peak by construction type:
H: > 12%
M: 5-11%
L: <5%
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Operations
Direct operations employment for the oil sands sector for 2016
is 28,925. The updated outlook projects 605 (-2%) jobs losses
in 2016* compared to the 1,975 (7%) job gains in February 2016
forecast due to deeper than expected job cuts. In total, the
sector’s operations workforce registered an 8% contraction,
or 2,400 job losses, during the two-year downturn (from 2014
to 2016).
Over the next four years, oil sands operations are expected
to add 3,615 (+12%) jobs. Assuming that companies attempt to
maintain increases in labour productivity realized in 2015 and
2016, the impact on labour demand will result in 2,530 (-7%)
fewer jobs by 2020 than February’s outlook, but the job growth
rate is actually higher at 10% compared to 9% previously.
Based on updated projections, employment in oil sands
operations will actually reach 2014 levels by 2018, as the
construction of current expansion projects near completion
and projects move into the operations phase in 2017 and
early 2018. Oil sands companies have already commenced
hiring operations workers for these projects currently under
construction. These new jobs, however, only partially offset
other job losses that have continued through 2016.

Operations in mining sub-sector will have the
greatest hiring needs by 2020
With approximately 180,000 additional barrels per day of
oil expected to come on stream in 2017-2018 from large
mining expansion projects, the mining operations sub-sector
is expected to hire more workers than the other operations
types – in situ and upgrading.

By 2020, the mining sub-sector is expected to add 2,450 jobs
– comparable to the February 2016 outlook. Taking advantage
of lower costs, two major mining expansion projects currently
under construction have already commenced hiring for
operations. The mining occupations expected to have the
greatest number of new jobs are those directly involved in
production activities, including heavy equipment operators
and power engineers.
The workforce associated with the in situ sub-sector has
been impacted more significantly than with mining projects.
Direct employment in 2016 is estimated to be 9,240 (1,645
fewer jobs than forecast in February 2016). In contrast to job
growth projected in the February 2016 outlook, in situ projects
have continued to reduce their workforce throughout 2016.
From 2010 to 2014, high oil prices led to a rapid expansion of
production and low productivity for in situ operations. Since
then, with prolonged low oil prices, operators have pursued
efficiencies and labour productivity improvements. A number of
smaller in situ operations projects have also been suspended
or cancelled, resulting in additional employee layoffs.
The smaller, phased-in nature of in situ expansion, however,
lends itself to more flexibility and the ability to ramp up over a
shorter time period if oil prices and cost environments stabilize
or improve. If that were to happen it could lead to increased
demand for workers in that sub-sector. Power engineers remain
the highest in-demand occupation as they have the skills and
qualifications required to generate steam used in situ operations.
* See accompanying spreadsheets

Oil sands operations employment
projections to 2020
40,000

35,070
31,870

Number of direct jobs

32,540

30,000
20,000

10,000

0

28,925

14,835

17,280

9,240
10,920
4,850

2016e

4,341

2017f

2018f

2019f

e: estimate
f: forecast

2020f

Total employment (Feb 2016)

In situ employment (Feb 2016)

Total employment (Dec 2016)

In situ employment (Dec 2016)

Mining employment (Feb 2016)

Upgrading and utilities employment (Feb 2016)

Mining employment (Dec 2016)

Upgrading and utilities employment (Dec 2016)

FIGURE 6 SOURCE: PetroLMI
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Oil Sands Labour Demand to 2020

In the upgrading sub-sector, employment is estimated to be
4,850 in 2016 (870 fewer jobs than projected in February 2016).
As investment in upgrading slows following the completion of
projects currently under construction, and companies focus
on operational efficiencies and labour productivity gains, the
workforce will continue to be negatively impacted. Employment
for upgrading operations is projected to be 4,340 in 2020

(510 fewer jobs than in 2016 and 930 fewer employees than
previously projected).
Occupations negatively impacted in this sub-sector will be
positions directly tied to capital projects, such as construction
managers, construction estimators and a variety of
engineering positions.

Net hiring potential by operations type
to 2017-2020
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FIGURE 7 SOURCE: PetroLMI

Age-related attrition could impact
hiring requirements
Age-related attrition has the potential to significantly impact
Canada’s future oil sands workforce. Companies with a more
mature workforce are focusing on how and whether to fill
positions, recognizing the possible loss of experience and
impact on productivity.
Assuming historical retirement rates and workforce
demographics remained steady throughout the downturn and
continue to do so through the duration of the forecast period
to 2020, 3,205 or 11% of the current oil sands operations
workforce could be eligible for retirement.
As well as having the greatest hiring needs, the mining
sub-sector has the largest number of workers eligible for
retirement. Age-related attrition could add another 1,625 job
openings within the mining sector to 2020, resulting in net
hiring requirements of 4,075 workers.
Based on current in situ production and capital spending
assumptions, in situ operations could potentially experience
more job openings due to age-related attrition rather than
through growth. If retirement rates and workforce demographics
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Oil sands total

have remained steady through the downturn and continue to do
so to 2020, the in situ sector could experience 1,030 job openings
due to age-related attrition, resulting in net hiring requirements
of 2,710 workers.
Age-related attrition could be the upgrading sub-sector’s key
hiring driver. While workforce contraction is expected within
the upgrading workforce, it is anticipated that between 2017
and 2020, 550 positions could be vacant in this sub-sector due
to retiring workers, resulting in a net hiring requirement of
40 workers.
Positions vacated due to age-related attrition on the front line
of production, such as heavy equipment operators and power
engineers, are expected to be more likely to be filled than
positions that have a less direct impact on production. Any
managerial roles that become vacant will likely be assessed
on a needs basis. A greater percentage of older workers also
tend to be in more senior geotechnical and metallurgical/
materials engineering positions. Occupations that have
higher than average retirement eligibility rates are those that
require a greater level of experience, such as supervisors and
managers. As companies continue to search for efficiency
gains, some of these positions may not be filled.
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15 oil sands operations occupations based on net hiring potential to 2020*
Updated hiring projections 2017-2020 due to:

February 2016
projections for
total hiring
requirements

Estimated
employment
in 2016

Industry
activity (a)

Age-related
attrition (b)

Total (a + b)
(% of 2016)*

Total oil sands

28,925

3,620

3,205

6,820 (24%)

6,715(21%)

Heavy equipment operators (except
crane) (7521)

4,505

950

365

1,315 (29%)

1,310 (28%)

Power engineers and power systems
operators (9241)

4,915

700

455

1,150 (29%

1,335 (25%)

Heavy-duty equipment mechanics
(7312)

1,400

270

125

395 (28%)

405 (28%)

Facility operation and maintenance
managers (0714)

1,265

150

180

330 (26%)

365 (27%)

Engineering managers (0211)

1,100

110

155

265 (24%)

275 (23%)

Managers in natural resources
production, drilling and well servicing
(0811)

780

135

115

250 (32%)

275 (33%)

Industrial electricians (7242)

765

130

75

205 (27%)

220 (27%)

Millwrights (7311)

715

125

70

195 (27%)

210 (27%)

Petroleum, gas, chemical process
operators (No steam ticket required)
(9232)

520

105

50

160 (31%)

160 (29%)

Instrumentation technicians (2243)

725

85

60

150 (21%)

160 (20%)

Welders and related machine
operators (7237)

450

85

40

125 (28%)

125 (27%)

Petroleum engineers (2145)

850

30

65

95 (11%)

-40 (-4%)

Project/cost control engineers (2141)

405

60

25

85 (21%)

45 (9%)

Purchasing agents and officers
including landmen (1225)

295

50

35

85 (29%)

55 (15%)

Geological, petroleum and mining
technologists (2212)

250

40

25

65 (26%)

5 (2%)

Occupation (NOC 2011)

(% of previous 2016
employment estimate)

TABLE 4 SOURCE: PetroLMI
Note: Totals may not match due to rounding.
Power engineers require a steam ticket.
Analysis of net hiring potential for all in-scope occupations are included in Appendix 2.
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Oil Sands Labour Demand to 2020

Operational workforce occupations at risk
Although this updated labour demand outlook indicates fewer
workers than previously projected, demand at an occupational
level is directionally similar to February’s projections:
occupations that support increases in mining production and
high-priority maintenance activities are still projected to grow
more quickly than those that do not.

Some occupations in the sector potentially face multiple risks
for recruitment. They may be growing faster than the sector
average, or they may have a greater than average eligibility for
retirement. Some may have one or both of these challenges and
also be ranked in the top 15 for net hiring requirements (see
Table 5).

Likewise, as more capital spending is redirected from new
or expansion projects towards sustaining and maintenance
projects, occupations that are more closely connected to
growth-related capital spending, such as some engineering
roles, geoscientists, construction managers and estimators,
are expected to experience below-average growth during the
forecast period.

Oil sands companies confirm that all job openings, whether
related to industry activity or age-related attrition, are under
increased scrutiny and they are analyzing how and who should
fulfill the required duties. Rather than hiring employees,
companies will likely assess whether existing employees could
fill the roles or if independent/third-party contractors would be
more affordable and efficient.

Summary of occupations facing multiple risk factors for recruitment
Projected to be:
Occupations

Growing faster
than sector
average

Automotive service technicians, truck and bus mechanics
and mechanical repairers
Construction estimators
Contractors and supervisors, electrical trades and
telecommunications occupations
Contractors and supervisors, heavy equipment operator
crews
Contractors and supervisors, machining, metal forming,
shaping and erecting trades and related occupations
Contractors and supervisors, mechanic trades
Contractors and supervisors, pipefitting trades

^
^
^
^

Electrical power line and cable workers
Engineering managers
Facility operation and maintenance managers
Geological engineers
Heavy equipment operators (except crane)
Heavy-duty equipment mechanics

14

^
^
^

Greater than
average eligibility
for retirement

^
^
^
^
^
^
^
^
^
^

Ranked in the top
15 for potential net
hiring

^
^
^
^
^
^
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Projected to be:
Occupations (cont.)

Industrial electricians
Instrumentation technicians
Managers in natural resources production drilling
and well servicing
Metallurgical and materials engineers
Millwrights
Other automotive mechanical installers and servicers
Petroleum, gas and chemical process operators
Power engineers and power systems operators

Growing faster
than sector
average

Greater than
average eligibility
for retirement

^

^
^

^
^
^
^

Power system electricians
Purchasing managers
Supervisors, mining and quarrying
Water and waste treatment plant operators
Welders and related machine operators
TABLE 5 SOURCE: PetroLMI

^
^
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^
^
^
^
^

Ranked in the top
15 for potential net
hiring

^
^
^
^
^
^
^
^
^
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Conclusion
During the past two years, oil sands
companies have responded to
exceptional economic conditions by
engaging in activities designed to reset
their capital and operating costs.
They have closely examined their investments, assets,
organizational structures, processes and people to determine
which elements are essential in order to sustain themselves in
an environment of low oil prices and increased environmental
policy and regulations.
The prolonged decline in oil prices has had a deeper and longer
impact on their workforce requirements than was expected.
Added to that, further reductions in capital spending going
forward and the setbacks caused by the Fort McMurray wildfires
and the result has been a delay in a more significant recovery.
However, with oil prices hovering around $50 (WTI) per barrel
and some new hiring commencing, a modest recovery is
projected over the next four years, with 3,450 net job openings
for the construction, maintenance and operations sector and
the potential for another 3,205 positions available to replace
those eligible for retirement.
The majority of the oil sands sector’s capital spending to
2020 is expected to shift from growth and expansion towards
maintenance, repair and optimization of operations in order
to drive operational reliability and efficiency. Some oil sands
companies with expansion projects underway before the
downturn have benefitted from cost reductions and were able
to accelerate their construction. As a result, they’ve begun to
hire new workers in preparation for moving the projects into
operations in 2017 and 2018.
In an effort to stay profitable, all hiring in the sector is
expected to undergo deeper scrutiny than in previous years,
and oil sands companies are expected to rely more heavily on
independent and third-party contractors for their operations
and maintenance work.
Going forward, with the recent approval by the Government of
Canada of two pipeline projects and some smaller expansion
projects being announced, signs of optimism are beginning to
emerge, and the sector is hopeful that it has turned the corner.

Photo credit: Shell Canada
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Appendices
Appendix 1:
In-scope occupations for this report
In-scope occupations

The quantitative labour demand projections provided by
OILMAP and PetroLMI provide workforce requirements for a
combined total of 68 occupations as defined by the National
Occupational Classification (NOC). PetroLMI also includes an

“other occupations” category to capture residual occupations
and ensure the total oil sands workforce is incorporated. The
following table highlights which occupations are in scope for
each model.

A summary of each model’s methodology can be found on page 5. For a detailed methodology, go to:
PetroLMI: http://careersinoilandgas.ca/media/284854/os-methodology.pdf
OILMAP: http://careersinoilandgas.ca/media/284853/oilmap-methodology-2016-update.pdf
Occupation (NOC)

OILMAP

Automotive mechanical installers and servicers (7535)
Automotive service technicians (7321)
Boilermakers (7234)
Carpenters (7271)
Chemical engineers (2134)

•
•

Chemical technologists and technicians (2211)
Civil engineering technologists and technicians (2231)
Civil engineers (2131)
Concrete finishers (7282)
Construction estimators (2234)
Construction managers (0711)
Contractors and supervisors, trades and related occupations[1] (7202, 7302, 7201,
7301, 7203)
Crane operators (7371)
Drafting technologists and technicians (2253)
Electrical power line and cable workers (7244)
Electrical/instrumentation engineers (2133)
Engineering managers (0211)
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•
•
•

PetroLMI

•
•
•
•
•
•

•
•
•
•
•
•
•
•
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Occupation (NOC) (cont.)

OILMAP

Facility operation and maintenance managers (0714)
Geological engineers (2144)
Geological, petroleum and mining technologists (2212)
Geologists and geophysicists (2113)
Heavy equipment operators (except crane) (7521)
Heavy-duty equipment mechanics (7312)
Industrial electricians (7242)
Industrial engineering and manufacturing technologists and technicians (2233)

•
•

Inspectors in public and environmental health and safety (2263)
Inspectors, testers and technicians (non-destructive) (2261)
Instrumentation engineering technologists (2241)
Instrumentation technicians (2243)
Insulators (7293)
Ironworkers (7236)
Land survey technologists and technicians (2254)

•
•
•
•

Machinists and machining and tooling inspectors (7231)
Managers in natural resources production, drilling and well servicing (0811)
Mechanical engineering technologists and technicians (2232)
Mechanical engineers (2132)
Metallurgical and materials engineers (2142)

•

Millwrights (7311)
Mining engineers (2143)
Natural and applied science policy researchers, consultants and program officers
(4161)
Oil and gas drilling, servicing and related labourers (8615)
Oil and gas well drilling workers and service operators (8412)
Painters (7294)
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•

PetroLMI

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Occupation (NOC) (cont.)

OILMAP

Petroleum engineers (2145)
Petroleum, gas, chemical process operators (No steam ticket required) (9232)
Power engineers and power systems operators (9241)
Power system electricians (7243)
Production logistics co-ordinators (1523)
Professional occupations in advertising, marketing and public relations (1123)
Project/cost control engineers (2141)
Purchasing agents and officers including landmen (1225)
Purchasing and inventory control workers (1524)
Purchasing managers (0113)
Scaffolders (7611)
Sheet metal workers (7233)
Shippers and receivers (1521)
Steamfitters and pipefitters (7252)
Supervisors and contractors, oil and gas drilling and service (8222)

•
•
•

Supervisors, mining and quarrying (8221)
Supervisors, petroleum, gas and chemical processing and utilities (9212)
Supervisors, supply chain, tracking and scheduling co-ordination occupations
(1215)
Trades helpers and labourers (7611)
Truck drivers (7511)
Water and waste treatment plant operators (9243)
Welders (7237)
Other occupations

•
•
•

PetroLMI

•
•
•
•
•
•
•
•
•
•

•
•
•
•
•
•
•
•
•
•

	Includes contractors and supervisors, electrical trades and telecommunications occupations (7202), heavy equipment operator crews (7302), machining, metal forming,
shaping and erecting trades and related occupations (7201), mechanic trades (7301), and pipefitting trades (7203).

*
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Appendix 2:
Oil sands operations net hiring potential
2017 to 2020 by occupation
Occupation (NOC 2011)

Updated hiring projections 2017-2020 due to:
Industry
activity (a)

Age-related
attrition (b)

Total (a + b)
(% of 2016)

28,924

3,618

3,203

6,821
(24%)

49

4

4

8

Chemical engineers (2134)

508

-8

40

32

Chemical technologists and
technicians (2211)

168

3

12

15

Civil engineering technologists and
technicians (2231)

190

-5

19

14

Civil engineers (2131)

78

-2

5

3

Construction estimators (2234)

59

-8

4

-4

Construction managers (0711)

320

-35

23

-12

Contractors and supervisors, electrical
trades and telecommunications
occupations (7202)

151

26

0

26

Contractors and supervisors, heavy
equipment operator crews (7302)

90

15

8

23

Contractors and supervisors,
machining, metal forming, shaping
and erecting trades and related
occupations (7201)

24

5

0

5

Contractors and supervisors,
mechanic trades (7301)

219

38

20

58

Contractors and supervisors,
pipefitting trades (7203)

2

0

0

0

47

1

4

5

Drafting technologists and technicians
(2253)

141

-14

12

-2

Electrical/instrumentation engineers
(2133)

521

-20

42

22

5

-1

0

-1

Total oil sands
Automotive service technicians, truck
and bus mechanics and mechanical
repairers (7321)

Crane operators (7371)

Electrical power line and cable
workers (7244)
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Estimated
employment
In 2016
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Occupation (NOC 2011) (cont.)

Estimated
employment
In 2016

Updated hiring projections 2017-2020 due to:
Industry
activity (a)

Age-related
attrition (b)

Total (a + b)
(% of 2016)

Engineering managers (0211)

1100

108

155

263

Facility operation and maintenance
managers (0714)

1266

152

180

332

67

-6

4

-2

Geological, petroleum and mining
technologists (2212)

248

40

25

65

Geologists and geophysicists (2113)

382

3

43

46

Heavy equipment operators (except
crane) (7521)

4504

950

366

1316

Heavy-duty equipment mechanics
(7312)

1399

272

125

397

767

131

73

204

45

6

4

10

Instrumentation engineering
technologists (2241)

149

1

12

13

Instrumentation technicians (2243)

723

87

62

149

0

0

0

0

Inspectors in public and
environmental health and
occupational health and safety (2263)

273

25

35

60

Inspectors, testers and technicians
(non-destructive) (2261)

223

4

19

23

36

-6

12

6

Machinists and machining and tooling
inspectors (7231)

9

1

0

1

Managers in natural resources
production, drilling and well servicing
(0811)

780

136

114

250

Mechanical engineering technologists
and technicians (2232)

237

1

17

18

Mechanical engineers (2132)

701

-5

51

46

45

-2

4

2

Geological engineers (2144)

Industrial electricians (7242)
Industrial engineering and
manufacturing technologists and
technicians (2233)

Insulators (7293)

Land survey technologists and
technicians (2254)

Metallurgical and materials engineers
(2142)
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Occupation (NOC 2011) (cont.)

Updated hiring projections 2017-2020 due to:
Industry
activity (a)

Age-related
attrition (b)

Total (a + b)
(% of 2016)

Millwrights (7311)

713

125

70

195

Mining engineers (2143)

209

-6

13

7

Natural and applied science policy
researchers, consultants and
program officers (4161)

167

11

14

25

Oil and gas drilling, servicing and
related labourers (8615)

4

0

0

0

Oil and gas well drillers, servicers,
testers and related workers (8232)

0

0

0

0

Oil and gas well drilling and related
workers and services operators (8412)

0

0

0

0

Other automotive mechanical
installers and servicers (7535)

129

23

12

35

Petroleum engineers (2145)

851

31

66

97

Petroleum, gas, chemical process
operators (No steam ticket required)
(9232)

520

106

52

158

Power engineers and power systems
operators (9241)

4915

698

454

1152

Power system electricians (7243)

35

-1

3

2

Production logistics co-ordinators
(1523)

7

1

0

1

Professional occupations in
advertising, marketing and public
relations (1123)

55

8

5

13

Project/cost control engineers (2141)

403

62

23

85

Purchasing agents and officers
including landmen (1225)

297

51

33

84

Purchasing and inventory control
workers (1524)

79

4

8

12

Purchasing managers (0113)

18

3

4

7

Shippers and receivers (1521)

101

9

12

21

Steamfitters, pipefitters and sprinkler
system installers (7252)

182

7

14

21

0

0

0

0

Supervisors and contractors, oil and
gas drilling and services (8222)
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Estimated
employment
In 2016
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Occupation (NOC 2011) (cont.)

Supervisors, mining and quarrying
(8221)

Estimated
employment
In 2016

Updated hiring projections 2017-2020 due to:
Industry
activity (a)

Age-related
attrition (b)

Total (a + b)
(% of 2016)

63

14

4

18

0

0

0

0

54

1

5

6

0

0

0

0

Water and waste treatment plant
operators (9243)

155

26

16

42

Welders and related machine
operators (7237)

451

85

38

123

3990

462

863

1325

Supervisors, petroleum, gas and
chemical processing and utilities
(9212)
Supervisors, supply chain, tracking
and scheduling co-ordination
occupations (1215)
Transport truck drivers (7511)

Other occupations
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Appendix 4:
Glossary
Age-related attrition: Workers leaving their jobs because
of retirements and deaths.
Bitumen: Heavy, viscous form of crude oil, often found in oil
sand deposits.
Capital expenditures (CAPEX): Funds used by a company to
acquire or upgrade physical assets such as property, industrial
buildings or equipment. Often used to undertake new projects
or investments.
Employment: Number of workers required to support the
activity levels in a given year (direct employment only).

Off-site module fabrication: Building oil sands operations
modules in a plant setting where construction, assembly,
testing and pre-commissioning occurs in a controlled
environment. Modules are then transported to the operations
site for final assembly.
Oil sands sector: The petroleum industry sector involved in the
extraction and upgrading of bitumen.
On-site construction: Assembly and construction work
that needs to be completed in the field. In Alberta, on-site
oil sands construction takes place in the same locations as
ongoing operations.

Hiring due to industry activity: Projected change in the number Operations phase: The extraction, production and upgrading of
of workers required to support industry activity levels.
bitumen, which consists of three operation types: mining,
in situ and upgrading.
In situ: Technique using steam to recover oil from the sand
in oil sands extraction.
Petroleum industry: Global processes of exploration
extraction, refining, transporting and marketing petroleum
Labour market: Collective term describing the dynamics and
products.
interaction of workers and employers, including employment,
unemployment, participation rates and wages.
Productivity: Oil sands workforce productivity is tied to the
employment drivers of capital expenditures (CAPEX) and
Labour market information (LMI): Powerful tool to assist oil
production, and is based on the number of oil sands employees
sands partners with workforce development planning.
required to produce a barrel of oil (80% weight) and to manage
a dollar of capital spending (20% weight).
Low-carbon economy: An economy based on low-carbon
power sources that release a minimal output of greenhouse
Sector: Distinct subset of an industry whose components share
gas emissions (specifically carbon dioxide) into the biosphere.
similar characteristics. Seven sectors operate in Canada’s
National Occupational Classification (NOC): Developed
and updated in partnership with Statistics Canada, the NOC
provides a standardized language for describing the work
performed by Canadians in the labour market.
For this report, some of the occupational group names may not
match the exact classification name. This is to better reflect the
occupational groupings in the oil sands sector.
Net hiring requirements: Sum of job openings due to industry
activity levels and age-related attrition.

petroleum industry.

Sustaining and maintenance capital work: Occurs at the
operations site and involves the large-scale shutdown or
“turnarounds” of plants for maintenance and equipment
replacement to ensure the operations are as efficient
as possible.
Turnaround maintenance: Scheduled shutdown of oil sands
processing units or plants for overhaul and repairs.
Upgrading: Process by which heavy oil and bitumen are
converted into lighter crude by increasing the ratio of hydrogen
to carbon, normally using either coking or hydroprocessing.
Workforce: Labour pool available in an industry and/or sector.

List of abbreviations
CAPEX
CAPP
COAA
JSTL
LMI
NOC
OILMAP
PetroLMI
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Capital expenditures
Canadian Association of Petroleum Producers
Construction Owners Association of Alberta
Government of Alberta’s Ministry of Jobs, Skills, Training and Labour
Labour market information
National Occupation Classifications
Oil Sands Information, Labour Market Analysis and Projection
Petroleum Labour Market Information division of Enform
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The Petroleum Labour Market Information
(PetroLMI) Division of Enform is a leading
resource for labour market information and
trends in the Canadian petroleum industry.
PetroLMI specializes in providing petroleum
labour market data, analysis and insights, as well
as occupation profiles and other resources for
workforce and career planning.
With the support of industry, PetroLMI has
developed the Careers in Oil + Gas website
to provide its resources and key industry
information to those in workforce planning
or who are planning and pursuing careers in the
oil and gas industry.
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