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Executive Summary

The longest undefended border on the planeins 8,891 kilometers and is shared between
Canada and the United Stat@dS) the secondand fourth-largest countries, respectively. The
two countries not only share the longest international boundary,disb have thesecondlargest
bilateral trading relationship in the world with trade totaling CAD$752 billion at the end of 2016.

In many respects, this interregional interdependencevgrwith the signing of the North
American Free Trade Agreement (NAFTA), a trilateral trading agreement between Canada,
Mexico and the US. The agreement came into effect on January 1, 1994 and was a natural
expansion of the predecessor agreement, the Carddaed States Free Trade Agreement,
signed in 1988.

Both the US and Canada are important oil and natural gas producers. On a global scale, both rank
in the top 5. But wht is more importants that both countries formmintegratedNorth American
system,linked togetherphysical and economic infrastructurgvhile Canada is currently a net
exporter of both commoditiesyatural gas and oil flow in both directions, as do other goods and
services critical tproduce oil and gas in Canada.

This study examirsthe economic impacts of the Canadian oil and natural gas industry on both
Canadian and US economies, down to the provincial and state |endilang CERI@roprietary
Canada MultRegionalnput-Output (CMRIO)Model and the UBMPLAN®@nodel This studys
timely, particularly as the first round oNorth American Free Trade AgreememMAFTA
renegotiations will be held in Washington on August2ls 2017

Canadian Economic Impacts

The Canadian oil and gas industry is a significant contributor to theirmial and national
economies in Canada. For the foreseeable future, natural gas and crude oil will be important
elements in many economic sectors in Canadian and North American economies. This section
summarizes the Canadian economic impacts from tloéose that produce natural gas, crude oll

and oil sands.

Total GDP impact from investment and operatiam®il sands projectgroughout the forecast
period of 20172027 is almost CAD$1.7 trillion or 61 percent of total GDP impact, in comparison
to GDP impact from crude oit CAD$630 billion or natural ggs<CAD$422 . Billion.

Total employment impacts from all Canadian oil and gas development will materialize in every
province and territory(Figure E.1)The largest labour impact will be felt Wberta (4,173

thousand persoryears) However, companies that are suppliers of goods and services, such as
machinery, manufacturing, trade, legal, environmental, financial services, often located outside

of Alberta, will also benefit. WhildlbertaQ & & K I N&mnplaymentii264 IpdrcenBritish
ColumbizandOntariog A f t | f a2 aSS SyYLX 2eyYSyd AYLI OGa oSt
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This is expected because while many oil and gas compareesommitted to supporting local
businesses and workers by purchasgapds and services from local suppliers and hiring local
residents in the areas of oil and gas development, in some cases, it is either in the best interest
of the company or their only option to seek goods and services from outside of the province
where development is happening. Certain specialized goods and services must come from
outside a specific province and even outside Canada. This out of province spending amplies
increased spHover effect or economic leakages from a base province to othevipces and

even other countries.

FigureE.lillustrates employment impacts from all oil and gas activity in the provincésituéh
Columbia Alberta, SaskatchewarManitoba, andNewfoundland but also in the provinces that
supply goods and services tcetproducing regions.

FigureE.I Total Canadian Employment Impacts of Conventional Oil, Oil Sands and Natural
Gas Developmen{2017-2027)

Employment Impacts (Thousand person years)

[J1-25

] 25-144
[ 144-286
B 286-797

Bl 797-4173

US Economic Impacts

Any outof-Canada spending by the Canadian oil and gas sector implies@spiéffect, whee
economic impacts accrue outside of Canada but they can be attributed to the development of
Canadian oil and gas resources. This section summarizes the economic impacts of Canadian
purchases of goods and services in the US only. Any spending done afitSialeada othe US

is not covered here.
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The contribution to the US economy as a result of Canadian oil and gas firms purchasing goods
and services in the US in order to develop their projects is positive and significant. For the
forecast period of 201-2027, it is estimated that théotal economic impact on US gross state
product (GSP)from goods and services supplied by US firms to Canada will amount to almost
US$45.6 billion, comprised of US$29.6 billion (or 65% of total) GSP &fipattonventionabil

and gas and US$16 billion GSP impaiom Canadian oil sands. The total employment impact is
measured in creating or sustaining 405,833 ffle equivalent jobs in the t§ear period Figure

E.2, with 64 percent or 260,490 joloseated or sustaineth the US economy due tbhe Canadian
conventionaloil and gas sect@ purchases of US goods and services, and 145,347 job®due
Canadian oil san@s LJdzNOK | & S a

FigureE.2 Total US Employment Impacts of Conventional Oil, Oil Sands and Natural Gas
Devebpment (20172027)

Employment Impacts

[ o0-2400

[ 2400 - 7000
[ 7000 - 17000
[ 17000 - 39300

B 39300 - 115000 Employment impacts are measured in total

number of jobs created or sustained.
State of Alaska is not shown in the map and has an
employment impact of 28 jobs.

The top ten states that benefit the most from Canadian oil and gas development are, in
descending order, Texas, California, lllinois, Oklahoma, Ohio, Pennsylvania, Colorado,jWiscons
Wyoming, and Florida (Table E.Together the togen states make up 70 percent of the total
GSP impact and Bpercent of total employment impact. Again, Texas is the largest beneficiary in
terms of GSP and employment; G&Pactis estimated tdoe US$14.3 billion ovéine 2017-2027
period, the number ofjobs created or sustainad estimated to bé 13,414 over the same period.

LIn the US, the definition of gross state product (GSeyisvalent tothe provincid gross domestic product (GDP)
in Canada. Total GSP is referrecdsa sum of all state GSP values.
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Table E.1: Total US Economic Impacts of Conventional Oil, Oil Sands and Natural Gas
Development (20172027)

State Total Jobs Total GSP
Name # of Jobs Min 2016 USY
Texas 113,414 $ 14,270
California 39,281 $ 4,814
lllinois 33,272 $ 3,133
Oklahoma 22,932 $ 2,156
Ohio 16,986 $ 1,899
Pennsylvania 12,182 $ 1,438
Colorado 10,609 $ 1,257
Wisconsin 11,406 $ 1,134
Wyoming 2962 $ 995
Florida 9,660 $ 925

Summary of Economic Impacts

In summary, total economic impacts fromvestment and operations of Canadian oil and gas
projects contribute to economic growth and employment in both countrigse capital
investment of CAD$380 billion and operational revenues of CAD$1.8 trillion from Canadian olil
and gas projects ovéine 11-year period will generate CAD$2.7 trillion in Canadian GDP and 6,572
thousand persoryears in Canada, and US$45.6 billion in US GSP and 406 thousand jobs in the US
(Table E.2).

Table E.2: Summary of Economic Impacts and Investmé2@4 72027)

Total Capita Min 2016 CAD$ $380,133
Investment

Total Operations MIn 2016 CAD$ $1,832,568
Canada

GDP Min 2016 CAD$ $2,715,497
Employment Personyears 6,572030
us

G? Min 2016 US$ $45,592
Employment # of Jobs 405,833

For every direct job created in the Carelioil and gas sector, 2 indirect and 3 induced jobs
other sectorsare created in Canada on average. For every Canadian million dollars invested and
generated in the Canadian oil and gas sedtoe,Canadian GDitmpact is CAD$ 1.2 million.

For every diect job created or sustained in the US, one indirect and one induced jobs are created
or preserved in the US. For evé&spmillion dollars spenby the Canadian oil and gas and related
service sectors in the US, US$0.6 million is generated in the US GSP.

August 2017



Economic Impacts of Canadian Oil and Gas Supply 1
Canada and the US (202027)

Chapter 1: Introduction

/' FyIFRFE FyR GKS ! deconslrgebiBadiiigkrdationshiplivithQrade totaling
CAD$52 billion at the end of 2016Canada istheYJA (i S R sdcdnbllaigesi tading partner
¢ after Chin& Canadian exports to the$®Jat ene2016were CADS92 billion and imports from
the USwere CADS60 billion?

In 2016, AJLINRP EA Y St & T1p LISND Sweiedeatified sdutif of thé @rer 2 G | f
and 66 percent of imported productsame from the US.A significant componeraf/ I y I Rl Q&
exports to the USre its exports of crude oil, crude bitumen and natural gas. The top import
categories into the US {@git HS code) in 2016 were vehicles (US$58 billion), mineral fuels
(US$54 billion), machinery (US$19 billion), special offeturns) (US$15 billion) and plastics

(US$10 billion).

I FYFRALY F2NBA3IAY RANBOO Ay@SadaqySyd Ay GKS | {
investment in Canada tokad $392 billion in the same ye&.US and Canadian bilateral
investmentstock totaled $866 billion.

Canada and the US shaaedeeplyintegrated economiaelationship In many respects, th
interregional interdependence wdsrmalizedwith the signing of the North American Free Trade
Agreement (NAFTAS, trilateral trading ageement between Canada, Mexico and the US. The
agreement caménto effecton January 1, 1994 and wasaturalexpansion of the predecessor
agreement the CanadaJnited States Free Trade Agreement, signed in 1988.

The industrial sectors of both nations anextricably linked. As such, changes in the relationship,
whether commodity flows, changes in prices or policies, will have raged implications for
both nations.

This study examines the economic impacts of the Canadian ohadal gas industry o both
the Canadian antlS economigsdown to the provincial and state levelBhis study is timely,

! Statistics Canada, Imports, exports and trade balance of goods on a balgpagments basis, by country or
country groupinghttp://www.statcan.gc.ca/tabledableaux/sumsom/I01/cst01/gblec02a&ng.htm

2 Office of the United States Trade Representative, Trade AgreementGaktila Trade Facts,
https://ustr.gov/countriesregions/americas/canada

3 1bid. These totals do not include the foreign direct investment between Canada and the US.

4ibid

5ibid

6 Statistics Canada, Table 30852, Internationalnvestment position, Canadian direct investment abroad and
foreign direct investment in Canada, by North American Industry Classification System (NAICS) and region,
http://www5.statcan.gc.ca/cansim/a47
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particularly as the first round othe North American Free Trade AgreemermAETA
renegotiations will be held in Washington on August206 2017’

Boththe US and Canada are important oil and natural gas producers. On a gidbabsth rank
in the top 5. Howevenvhat is more important is that both countries foram integratedNorth
American system, linked together by dozens of gas and liquids pmpelidhile Canada is
currently a net exporter of both commoditiesatural gas and oil flown both directions as do
other goods and servicesitical to produce oil and gas Canada

It is the latter that is often overlooked Intermediary goodsThe USbenefits from not only
importing and refining petroleum products from western Canada, but also from supplying
productsand servicesised by the Canadian oil and gas indudkgr example, @amponentsfor
trucks, gauges anghlves are produced in centrali@a or imported from the U®roducts such

as condensate, an ultdgght oil to help dilute bitumen from the oil sands, is an important
commodity in Albertaandis also primarilyymported from the US.

Utilizing the oil and gas production forecasts froBRI Studyl59%Y &/ | Y RALFY [/ NXzRS
Natural Gas Production and Supply Costs Outlook (20#6o anal $tudy163Y &/ I Yy I RA L Y
Sands Supply Costs and Development Projects (2046 ,ce¢ohomic impacts of Canadian oil

and gas supply on the Canadian anddd8nomies will be developed. The impacts on major

YIF ONBSO2y2YAO QI NRARIFoftSa Ay [/ I gan&aMultsRedidhal 6 S RS
Input/Output model(CMRIO 4.0n conjunction witithe IMPLAN®& Mpact analysis for PLANNIng)
Input/Output model forthe statelevel impacts of the US economigoth I/O models are ®ll-

documented and wellespected tods utilized in many studiesneasuring economic impacts.

Available from the MinnesotdMPLAN®&sroup, thelMPLAN®oftware package and database is
commonly sed byacademia, industry and decisionakersalike.

The economic impacts will be shown at the provincial and state levels, as well as at the national
levels; they will also bghownat the total impact level in conjunction with disaggregated level of
direct, indirect and induced impacts.

It is important to note that he scope of this studis limitedto the evaluation ofupstreamcrude

oil (including oil sands) and natural gas productama the resulting supply available for exports
to the US The scopedoes not however,include economic impacts of building amgperating
infrastructure such a&eystone XL or expansion the TransMountain system, nor any new
construction of downstream facilitiesuch as refineries in the US that would process Canadian
crude. This study does not employ a scendb@sed analysis.

"¢KS Dft206S YR alAfo a2KIFIG GKS ! o{d glyiGa FNBY bl Cce¢! (Ol
https://www.theglobeandmail.com///news/politics/whatthe-us-wants-from-
naftatalks/article35714358/?cmpid=rss1/?567

August 2017


https://www.theglobeandmail.com/news/politics/what-the-us-wants-from-naftatalks/article35714358/?cmpid=rss1/?567
https://www.theglobeandmail.com/news/politics/what-the-us-wants-from-naftatalks/article35714358/?cmpid=rss1/?567

Economic Impacts of Canadian Oil and Gas Supply 3
Canada and the US (202027)

Background

This section provides a brief backgrouod natural gas and crude oil in Canada, including a
review of the current flow otrude oil and natural gasxports and importdetween the two
nations

Natural Gas

Canada is an important player in natural gas production and is one of the largest natural gas
producers in the worldPerthe 2017 BP statistical review, Canada is ranked fifth in the world
producing4.3 percent of world productionup 1.5 percent in 206 over 205,28 rankingbehind

only the USZ1.1percent), Russidlg.3 percent),Iran (57 percent)and Qatar 6.1 percent)?

Iyl REFEQaA G201t | yy dz dwad1®4diNdn aubic feaN@RIdy@BCipd, vip A Y H
from 14.4 in 2015 Natural gas production in Alberta (including conventional marketable
natural gas, coalbed methane and shale gas) is the largest in Canada at 10.9 Bcfpd in 2016, up
from 10.3 Bcfpd in 2015. Production is, however, down from 14.1 Bcfpd in2006.

In 2016, US total production averagét¥.3Bcfpd, down from a record high @8.8Bcfpd in 2015
and up from 75.3 Bcfpd in 201According to the US Energy Information Administration (EIA),
leading the way in production in the US are Texas, Pennsyl(r@aipng the rewards of shale
gag, Oklahoma, Louisiana and Wyoming.

The growth of shale gas production has not only changed the flows of naturalithas the US
but also on a continental scalElows of natural gabetween Canada and the We changing
rapidy, directly impacting western @adian producers, who are increasingly being displaced
from traditional export markets.

Surplus natural gas is exported to the United States through an integrated pipeline network.
Canada is ranketburth globally, accourihg for approximately? percent of theg 2 Nt RQ&a (2 G
exports ranked behind Russidq percent), Qatar (11 percent) and Norwall (percent)3In

recent years, however, natural gas exports to the United States have declined.

8 BP website, BP Statistical Review of World Energy June 203 7www.bp.com/en/global/corporate/energy
economics/statisticateview-of-world-energy/downloads.htmlpp. 28.

9 ibid

10 statistics Canada, Table 13001 Supply and disposition of natural gas,
http://www5.statcan.gc.ca/cansim/a26?lang=eng&retrLang=eng&id=1310001&paSer=&pattern=&stByVal=1&p1=
1&p2=1&tabMode=dataTable&csi

1 Finance Alberta, Marketable Natural Gas ProductioAlberta,
http://www.finance.alberta.ca/aboutalberta/osi/aos/data/Marketabt®laturatGasProductiorAB.pdf

2US Energy Information Administian, Natural Gas, Natural Gas Gross Withdrawals and Production (Volumes in
Million Cubic Feet converted to Bcfpd), Marketed Production,

http://www.eia.gov/dnav/ng/ng_prod_sum_a EFO VGM_mmcf m.htm

¥ Natural Resources Canada, Energy Markets Fact BookZ®2a1% Natural Gas: International Context,
https://www.nrcan.gc.ca/sies/iwww.nrcan.gc.ca/files/energy/pdf/EnergyFactBook 2016 17 Epppdf52.
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Canada exports more natural gdmn it imports,but the gap between the two is diminishing as

a result of decreasing western Canadgasexports to the US anohcreasing imports fronthe

US toeastern Canada. This is due to lower cost Marcellus gas being closer to markets in central
Canada, the US Northeast and US Midwest, giving it cost aagaes over western Canadian
gas!* While the rapid increase in production of the Marcellsgood news for gas producers and
supporting industries in Pennsylvania and nearby states, the floooWadr|cost Marcellus gas

and to a lesser extent the Utica Shat@s had a profound effect on North American gas flows.
Western Canadiagasis being displaceih central Canada and the US Northe&sthis dynamic

is illustrated in Figure 1.

Figure 1.1CanadianGas Exports and Imports with USMMcfpd)

&, 000

2000 2001 2002 2003 2004 2005 2006 2007 2008 2000 2010 2011 2012 2015 2014 2015 2016
m T ot al Canadian Exports to US Total Canadian Imports from LS

Source: EI®7and CERI

Exports to the Ugached 10,370 MMcfpd in 2002 ai®,364 MMcfpdin 2007, but decreased
dramaticaly between 2008 and2015 from 9,833 MMcfpd to 7,193 MMcfpdrespectively.
Expors, howeverrebounded slightly in 2016 (7,976 MMcfpd). This decrease coincides with the
shale boom in the US, particularly with the rapid increase in natural gas production of

Y fFdGiQa 6S60aArAiSsy DIFra 5FAfes al NOSffdza G2 RAaLIFOS w20}
https://online.platts.com/PPS/P=m&e=1431562255713.2709137032677465172/GD_20150513.xml?arthnum=c60d
69e2fba44469e9feb-4b069e58d1ba 1§Accessed on February 14, 2016)

Bibid

16 US Energy formation Administration, US Natural Gas Exports ardER®orts by Point of Exit (Million Cubic
Feet),https://www.eia.gov/dnav/ng/ng_move_poe2 a EPGO _ENP_Mmcf a.htm

17US EnerngInformation Administration, US Natural Gas Imports by Point of Entry (Million Cubic Feet),
https://www.eia.gov/dnav/ng/ng_move poel a EPGO IRP_Mmcf a.htm
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unconventional sourcesin 2007, Canadian imports were at 1,321 MMcfpd, incregasi
dramatically to 2,660 MMcfpd in 2012, where the imports decreased to 2,113 MMcfpd in 2016.

The largest exporting pipelines by point of exit (and the name of the operator in Gaitt)dee:
Kingsgate, BE€astport, ID (TransCanada Pipelines & Westcoastrgigeas Transmission
Northwest), Monchy, SKlorgan, MT (Foothills Pipe LinB®rthern Border Pipeline), Elmore,
MB-Sherwood, ND (Alliance Pipeline Canada and Alliance Bi8Ajingdon BGCSumas, WA
(Westcoast Energyarious pipeline¥), EmersonMB-Noyes,MN (TransCanada Pipelin€reat
Lakes Gas Transmission Company & Viking Gas Transinissigmois ONWaddington, NY
(TransCanada Pipelind®quois Gas Transmissionast Hereford, QRittsburg, NH (Trans
Quebec & MaritimegRortland Natural Gas Tranggion System) and St. Stephen-Giais, ME
(Maritimes & Northeast Pipeline Canada & &Jjhe export volumes ahe variouspoints of
entry/exit are illustrated in Figure 1.2.

Figure 1.2Canadian Export Volumes by Point of Exit/En{iMMcfpd)

~—_

vvvvv \/\/’ﬁ‘"—ﬂ\,/\/

L TRTTEAN

[ (7

2000 200 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Monchy, SK-Morgan, MT Elmore, M B-Sherwood, ND —— Fagt Her eford, QC-Pittsburg, NH
— |roquiois, ON-Waddington, NY Hurntidngdon, BC-Sumas WA

SourceEl&%and CERI

18 Pipelines includeNorthwest Pipeline, Sumas Pipeline USA, Sumas International Pipeline -Sascasle
Pipeline and Ferndale Pipeline

19 US Department of Energy website, Fossil Energy, Table 1, Natural Gas Pipeline Points of Entry/Exit and
Transportershttp://www.fe.doe.gov/programs/gasregulation/analyses/grsections/pdf/Table_1 POEE
Trasporters___Rev -87-12.pdf

20US Energy Information AdministratiodS Natural Gas Imports by Point of Entry (Million Cubic Feet),
https://www.eia.gov/dnav/ng/ng_move poel a EPGO IRP_Mmcf a.htm
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The largestmporting pipelines by point oéntry are: Sarnia, OMst. Clair, MINiagara Falls, GN
NiagaraFalls, NYChippawa, OMGrand Island, NYWindsor, ONDetroit, Ml and Iroquois, ON
Waddington, NIt is interesting to note that théow at IroquoisWaddington has reversed over

the past decade, primarily exporting natural gas until 2010. The same is true for the Niagara Falls
border point. The pipeline primarily exported natural gas to the US until 2010.

Import volumes by point of dny/exit are shown in Figure 1.3.
Figure 1.3 Canadian Import Volumes by Point of Entry/ExMMcfpd)
2,500
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M
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Windsor, ON-Detroit, Ml e Sarnia, ON-St. Clair, Ml Chippawa, ON-Grand Island, NY

Niagara Falls, ON-Niagara Falls, NYe==== [roquois, ON-Waddington, NY

Source: EI&and CERI

Figure 1.4 illustrates Canadian natural gasexports to the US by stat@he largest net exports

by state in 2016 include Itta (1,975 MMcfpy, followed by Montana (1,351 MMcfpd), North
Dakota (1,351 MMcfpd) and Washington (1,189 MMcfpd). Most natural gas entering Canada
comes in from Michigan and New York. There are several large pipelines in the Sarnia, Ontario
area, delivering natural gago the Dawn, Ontario market hub. These inclu@eurtright (Vector
Pipeling, Niagara Falls (TransCanada Pipelines), Ojibway (Wjnfismon Gas) and Sarnia
(TransCanada Pipelines).

21US Energy Information Administration, US Nat@as Exports and B&ports by Point of Exit (Million Cubic
Feet),https://www.eia.gov/dnav/ng/ng_move_poe2 a EPGO ENP_Mmcf a.htm
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Figure 14. Canadian NaturaGasNet Exports to the US (Ery by State)(MMcfpd)

| | ===
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Source: EI&23and CERI

Crude Ol

World oil proved reserves are706.7billion barrels as of the end of 26;1of that total, Canada

is ranked third, all.71.5billion barrels, or 1@percent2 ¥ i K S harebMpforR@raseried’

/' FYIFRFEQ&a LINPOSR NBaASNWBSa IINB 2yfé& 0SKAYR Sy
(266.6 billion barrels}> Canada is also tHifth largest oil producer in the world, accounting for

4.8 percent of world production in 208, ranking behind th&S (134 percent), Saudi Arabia (13.

percent), Russia (12percent)and Iran (5.0 percengf Iraq andChina also account fet.8 and

4.3 percent of world productionrespectively

/ Iy I RI @i&produgtiorirf 2016 including bitumen and synthetieyas 3,872 thousand

barrelsper day (Mbpd), slightly higher from 3,868bpd in 2015 ad up from 2,698Mbpd in

20097/ Yy RIFQa G2dFt O2y@SyGdAz2yltt oO0AyOfdzRAY 3 f A3
in 2016 was 1,448 Mbpd, led by 666 Mbpd in Alberta, MiBpd in Saskatchewan and 210 Mbpd

in AtlanticCanada?® Alberta oil sands production, including bitumen and synthptizduction,

2 jbid

23US Energy Information AdministratipUS Natural Gas Imports by Point of Entry (Million Cubic Feet),
https://www.eia.gov/dnav/ng/ng_move poel a EPGO IRP_Mmcf a.htm

24BP website, BP Statistical Review of Worldrgy June 201 http://www.bp.com/en/global/corporate/energy
economics/statisticateview-of-world-energy/downloads.htmlpp. 12.

ibid

2 ibid

2TNEB, Crude Statistics

2 jbid
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totals 2,418 Mbpdslightly higher from 2,381 Mbpd in 2015 but still up froni,335Mbpd in
20092°

Figure 1.5 illustrates totadil production in Canada from 2009 to 2016. Canadian conventional
production includes light, C5edndensate ancheavy crude oil production and is indicated by
producing province whild f 6 S Nilidar$i production (dark redpcludes bitumen and
syntheti.

Figure 1.5 Canadian Crude Oil Production by Province (Conventional + Oil S#lviig)d)

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

500

, I H B N = BN B = &

2009 2010 2011 2012 2013 2014 2015 2016

m Atlantc mON mMB mSK mAB mBC mNWT mAB - Bitumen & Synthetic
Source: NEBand CERI

Canada is a sigiaint exporter of crude qgiith mostoil exported to theUS Figure 1.6 illustrates
US imports from Canada by type. Tlataports from Canada in 2016 are 3,264 Mbpd,from
3,169 Mbpd in 2015 and up from 1,939 Mbpd in 260Fhe largest share is from heavy sour
bitumen, accounting for 60 percent of type of crude imported. Heavy sour imports inalease
from 1,063 Mbpd in 208to 1,970 Mbpd in 201&

2ibid

30 National Energy Board, Estimated Production of Canadian Crude Oil and Equitigbsnfwww.neb-
one.gc.ca/nrg/estc/crdindptrimprdct/stt/stmtdprdctn-eng.html

3Libid

% ibid
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Figure 1.6 US Imports from Canada by Crude Ty(bpd)
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Figure 1.7 showshich USregionsimport crudefrom Canada byype of crude Most Canadian
exports aredestined for the US Midwest. In 2016, PADD 2 impo#deidtal of 2,172 Mbpd,
including 1,438 Mbpd of heavy sQu’3 percent of the totalmported in 2016 Interestindy, 71
percent of the total light sour imported into the US from Canada is destined for PADD 2 refineries
while 64 percent of heavy sweet mported into PADD 2.

33 USEnergy Information Administration, Crude Imports,
https://www.eia.gov/petroleum/imports/brower/#/?vs=PET_IMPORTS.WORISALL.A
34ibid
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Figure 1.7 US Imports from Canada by Regi@916(Mbpd)
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In 2016, while 290 Mbpd of Canadian heavy sour was imported into PARDr&ntly most of
the Gulf Coast refining demand is met with heavy sour from SouthGerdral America, 659
Mbpd from Venezuela, 557 Mbpdoim Mexico and 202 Mbpd from Caohtia 36

It is interesting to note that until recently, most heavy barrels from Alberta and Saskatchewan
moved to refineries in the US Midwest, but pipeline constructiod aeversals (Seaway twin,

¢/ t[ Q& Ddzf ¥ /2FaG SEGSyaiazy FyR CtlylF3lyo KI
capacity from the Midwest especially Cushing, Oklahomaand the Gulf Coast to support

market access for western Canadian crude oil toGudf Coast refining hub.

CKAA adzmadlydAalrftte ftftSOAFIGISR GKS a/dzaKAy3a O
Western Canadian Select (WCS), a benchmark for Canadian heavy output, has returned to
historical values, dropping from an-iine high ofUS$40/bbl to around US$15/bbl. The latter
historically represets the crude quality differencdhed / dzA KAy 3 02y 3dSaidAiAz2yé 2
US tight oil production increased. The oil flooded the US with extra crude supply, squeezing the
outflow pipeline @pacity at the Cushing hub. The price for WTI at the hub, which had historically

run in close parity with an international benchmark, North Sea Brent, became depressed and
started to disconnect from the global benchmark. Discounts deepened, affectingtiedieall

inland lower48 crude grades, as well as WCS (since it is priced off WTI).

ibid
36 ibid
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Canadian crude oil imports rose slightly in 2016 to reachMB@d.3” Total imports from the US

in 2016 were 411.8 Mbpd, with the majority destined for Quebec (91.0 Mbiptipwed by
Ontario (85.0 Mbpd), Alberta (56.8bpd), Saskatchewan (50.0 Mbpdewfoundland (49.0
Mbpd) and New Brunswick (34.4 Mbp#PEastern Canadian provinces utilize the oil for their
local refineries, but that is where the similarities stop. Eadvimce has very different dynamics
as to the origin of crude oil used for feedstoEkr examplein 2016, Quebec receivecrude from
Algeria (83.9 Mbpd), Kazakhstan (19.2 Mbpd) and Nigeria (10.5 Mbpd) while New Brunswick
receival crude from Saudi Arabi86.7 Mbpd), Nigeria (45 Mbpd) and Norway (26.4 Mbi3d).
Western Canadian crude oil imports, all from the US, increasedbp@l in 2016*° Most of this

is attributable to increased imports of diluent, or condensate, a natural gas liquid or light oil
Condersate ismixed with oil sands bitumen tdilute the latter, better facilitatingransportation

by pipeline

Organization of the Report

Chapter 1 highlights the background of the study and presents the objective and, scopell

as introduces the key stistics of upstream natural gas and oil activities. The structure of the
study is also discussed.

Chapter 2s divided into two parts. The firseviews themethodology and assumptions used in
modelingeconomic impacts, including those étil SR A yoprietaryCMRIO® 4.@aidiEl and

the IMPLANG®@nodel. The second part reviews production forecasts and capital and operations
investment forecasts, for all three commodities (crude oil, oil sands and natural gas). These
FdadzYLJiAz2ya FNB Adelddzia Ayd2 /9wLQ& Lkh Y2

Chaptes 3 and 4discuss the results of the various models foe tBanadian and US economies
respectively The results illustrate the impacts of the Canadian oil and gas industry on Canada
and the US over the Xear period (2012027). Economic imuss for Canadaunder
consideration include economyide impacts such as vakaglded gross domestic product (GDP),
jobs created (given in perseyears, one person year being one person working for one year), as
well as various forms of government revenugluding indirect, personal and corporate taxation
revenues.Royalty revenues and revenues from land sales are not included in the impact
assessmentEconomic impacts for the US include impacts on gross state pr¢@&&and jobs
created or sustained (g&n in fulltime equivalent job count}zconomic impacts are broken down

to the provincial and state level.

37 National Bergy Board, Market Snapshot: Canadian crude oil imports from the U.S. decline in 2016, overseas
imports increase, February 21, 20https://www.neb-one.gc.ca/nrg/ntgrtd/mrkt/snpsht/2017/02
04cndncrimprtsdclreng.html?=undefined&wbdisable=true

38 Statistics Canada, Canadian International Merchandise Trade Batélt@://www5.statcan.gc.ca/cimt
cicm/homeaccueil?lang=eng

ibid

4Ojbid
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Chapter 5 summarizdbe results and Appendicésand Bpresent more detailed information on
the models andletailedUS resultsrespectively
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Chapter 2. Methodologyand Assumptions

This chapterd divided into two partsThe first part reviews the methodology usednmdeling
economic impacts, including those &til SR Ay / 9 wWIMRED 4.0Jhid@ HINRLAN® NE
modd (IMPLAN®@ro Version 3.1)andis subsequently divided inttwo sections: 1) discusg)
0KS YSi{K?2R2 {CMBI® rn@Fand tieelMPLAN®Nodel, and 2) reviewng various
general assmptions and constraints of the 1/0 model in generflhe former measures the
economic impacts foCanada and its provinces while the latter measures the economic impacts
of the US, down to the statkevel. This study integrates the two separate models.

The second part reviews the assumptions regarding the relevant ctgbiinvestments and
operations or three productionforecasts ¢rude oil, oil sands and natural gaghis section also
reviews capital and operatiorfsrecasts Canadian oil and natural gas production forecast, the
investment forecast, the operations forestaandprice forecass for natural gas and oil. These
assumptions are inputs into the twaforementioned!//O modeks.

# %2 Can&la Multi-Regional Input -Output Model and the IMPLAN®
Model

Methodology

There are several ways to estimate the impacttid Canadiamil and gasindustry on the
Canadian economy as wealsthe US economyThis type of analysis is usually done using some

form of a General Equilibrium model, useful models to evaluate the impact of economic or policy
shock in the economy as a whdl&he results of this study ammpui S R dzi AGMRIOGL.09 wlL Q&
Model, a computable version of the Walras Generalillirium model, as well as theM PLAN®

model

Input/Output analysis in general addresses the way economic circumstances in one part of an
economy can ripple through theest of it. In particular, it is concerned with intardustry
NBflFGA2yaKALASYS y2iGlofé GKS dzasS 2F 2dzi Ldzi FNER
production process. The model determines an approximate impact on various economic
variablesduetothd y G NR RdzOG A2y (2 (GKS SO2y2Yeée 27F | LI} NI
In the case of resource or infrastructure developments, the expenditures include those for the
investment and operation phases of the project. An 1/O model is one way to estithate

economic impact of a set of expenditures.

1 General equilibrium modeling reproduces the structure of the whole economy and therefore the natalie of

existing economic transactions among diverse economic agents (productive sectors, households, and the
Government, among others). Moreover, computable general equilibrium (CGE) analysis, in comparison to other
available techniques, captures a wider séeconomic impacts derived from a shock or the implementation of a
specific policy reform. In that sense, the CGE approach is especially useful when the expected effects of economic
activity implementation are complex and materialize through differenhgmission channels.
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Any activity that leads to increased production capacity in an economy has two components or
phases: a)he construction or development of the capacity, andlg operation of the capacity

to generate outputs The first component is referred to dise investment phase, while the
second isreferred to as the operation phase. Both activities affect the economy through
purchases of goods and services, as well as latvconstruction phase represents shetgrm
activity and hence leads to shetgrm temporary impacts; whereas, operations and management

of a facility are typically continuous. Because of the differing lifespan of these phases, the
construction and opertgons are evaluated and enteradto the mocel separately.

The first step is to estimate and forecast the value of investment (i.e., construction or
development expenditure) and operations. The total investment is then disaggregated into
purchases of various goods and services directly involvedchenproduction process (i.e.,
manufacturing, fuel, business services, etc.) as well as labour required, using the expenditure
shares. Hence, these are the economic impacts on vadladed GDP, jobs and tax revenues that
occur during the construction of thenergy producing facilities (i.e., pipelines).

The second step is to estimate and forecast the value of total operations from an economic
activity (i.e., conventional oil or gas production, petroleum refinery, etc.) that is allocated to the
purchase of goosl and services, payment of wages, payments to government (i.e., royalty and
taxes), and other operating surplus (profits, depreciation, etc.). Likewise, these are the economic
impacts on valuadded GDP, jobs and tax revenues that occur during the operafithe energy

LINE RdzOAY 3 FLOATtAGASAaD® LG A& AYLZ2 N@nbegaspiog y20S
for operations.

The forecasted values of investment and operations are then used to estimate demand for the
various goods and services aathdur used in both phases. These demands are met through two
sources: ajlomestic goods production, and gpodsand imports. Domestic contents of the
322R& YR ASNWAOS&a INB OFfOdzZ F iSR dzaAay3a {04 GA

Impacts are calculated for Canada ahd tJS, broken down to the provinciahd statelevel. As
mentioned, economic impacts under consideration include econanale impacts such as value
added GDP, jobs created and preserved (given in thousands of pgesaos) and various forms

of governmenttax revenues. The latter includes indirect, personal and corporate taxation
revenues, on the provincial level and the Federal level.

An important part of the 1/O models are the multipliers as well as their three effects
components direct, indirect andnduced.Multipliers are at the core of I/O analysis, whether
utilizing the CMRIO 4.0 or tHRIPLAN®oftware. They essentially describe a rate of change, how
a change in one industry, whether a change in policy or an injection or shock, impacts thié overa
economy? In other words, how changes in final demand for a particular industry impacts other

2IMPLAN website, General Information About Multipliers,
http://support.implan.com/index.php?option=com_content&view=article&RiE2:212&catid=222:222

August 2017


http://support.implan.com/index.php?option=com_content&view=article&id=212:212&catid=222:222

Economic Impacts of Canadian Oil and Gas Supply 15
Canada and the US (202027)

industries, in terms of measuring changes in GDP, tax revenue or employment. These multipliers
GFraasSaa GKS tS@St 27 Ay lIBESO0efFeagssyy O22LISNI

Figure 2.1 illustrates the general If@odelingapproach.

Figure 2.1. I/OModeling Approach: Conceptual Overview
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Note: Diagram is illustrative and is intended to provide an overview of Input-Output modeling, not a full
representation of model inputs and structure.

Source: AKRF

The effects of the multipliers can be captured by thsmparate effects: direct, indire@nd
induced.Direct inpacts are quantitative estimations ttie main impact of the prograpin the

form of an increase in final demand (increase in public spending, increase in consumption,
increase in infrastructure investment, etc.). An example of direct effects would bertamy jobs

are created by a $5 million increase in production in the oil and gas sector, measured by the
number of employees in the particular sector. Indirect effects measure the effects of the $5
million increase in production in the oil and gas secteated by the producers of intermediate
goods and services. The number of jobs created associated with the industries that provide goods
and services in industries ranging from engineering firms to financeinsurance. Rather than
employees in the oil gaector, they are employees of suppliers to the oil and gas sector. Induced
effectsare generally spending in the local economy by the households or employees of direct
and indirect effects. Induced employment manifests in industries such as wholesaletaiid

3 University of Wisconsin Center for Cooperatives, IMPLAN Methoddittgy//reic.uwcc.wisc.edu/implan/
4IMPLAN, RIMS8, and REMI Economic Impact Models: Comparisons, in CaitE®5 Analysis, Prepared by
AKRF, Inc. May 2013, pp. 4.
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trade, education or medical services, or activities that generated more by household
spending on additional gosdind service$.This is illustratedn Figure 2.1.

2 0 K CMRWL40 and thdIPLAN@nodelallow the user to measure or estimaggonomic
impacts, identifying direct impacts by sector, followed by developing indirect and induced
impacts by sectof.

{ A YA I NJCNMRIO 4.0thavIMRLANGNodel is also used to estimate economic impacts.
Originally developed by the US Forest Sexvia cooperation with the Federal Emergency

al yF3SySyd !'3Syoe FtyR GKS !'{ S5SLINLIYSYG 2F GK
IMPLAN®nodel has been offered byhe MinnesotalMPLAN®Group since 1993It has been

utilized byuniversities,companiesand governments$o estimate economic and fiscal impacts of
investments or changes in various industriesd dheir subsequent impact on BStax revenue

and employment.

IMPLAN® Mpact analysis for PLANNIng) is a computer software package that providesnh
tools to measure economic impadts.

The database stems from the system of national accounts for the US and is based on data
collected bythe US Department of Commerce, the US BureaduatiourStatisticsthe US Census
Bureauand other federal andtate government agenciesTheIMPLAN®atabase consists Dfl)

a USlevel technology matrixand 2) estimates of sectoral activity for final demand, final
payments, industry output and emploment for each county in the U%long with state and
national btals!® The data is collected for 528 producing industry sectors, following the Standard
Industrial Categories (SIG$Pata is available from thep code level up to the national level.

This study utilizethe IMPLAN@ro Version 3.1ith 2015 Input-Output dataset National and
adF4dS RIEGLE NB dzaSRI O2YLI NI o6fS G2 GKS ylLaAazy

This study is unique in that it integrates the two models, reflecting the idea thabmigtare the

US and Canada important oil and natugals producers, but that both countries form a North
American system, linked together Byousands of transactions of goods and services purchases
While Canada is currently a net exporter of both commodities, natural gas and oil flow in both
directions, & do other commodities critical to produce oil and gas in Canada.

5 IMPLAN website, General Information About Multipliers,
http://support.implan.com/index.fhp?option=com_content&view=article&id=212:212&catid=222:222

Sibid

7 http://edis.ifas.ufl.edu/fe168

8 Frances Day, Principles of Impact Analysis and IMPLAN Applications, First Edition, pp. 7.

9 IMPLAN webg, United States Datdttp://www.implan.com/data/

10 IMPLAN, Economic Models: IngDutput Modeling (with IMPLANYools and Documents: MIG Inc.

11 David Mulkey and Alan W. Hodges, University of Florida IR&&skx, Using IMPLAN to Assess Local Economic
Impacts,http://edis.ifas.ufl.edu/fe168
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While the benefits of the Canadian oil and gas industry across Canadian provinces is relatively
straightforward and well documented, the benefits of the Canadian oil and gas industry across
both Canadian provinces and US states are lesser reported. The US benefits from not only
importing and refining petroleum products from western Canada, but also from supplying
productsand servicesised by the Canadian oil and gas industrgrder to mantain or grow oil

and gas production

In2013 (which is used as a base year as it is the most recent data available from Statistic} Canada
the Canadian oil and gas production sector impor@8D$.5 billion worth of products and
services from the USvhich include goods thahe US imported from other countries and then
re-exported to Canad&Supply of those products and services spur economic activities and create
jobs in respective exporting US states. In this research, CERI quantifies those ecarafiis b

by using the inpubutput tables of Canadian provinces and US stafée following describes

the methodology utilized in this study.

In addition toStatistics CanadiO tables CERbIso uss international trade data provided by
Statistics Canaland Industry CanaddThe tade data is used to identify the value of imports
from different US states byhe Canadian convdional oil and gas sectorthe Canadian
unconventional oil production sectothe oil and gas support sectoas well as theil and gas
engineering construction sector.

Using the 2018etailedlevel provincial supply and use tabfé<ERI identified the products and
services used by each of the aforementioned sectdsing the supply tabl€ERIhen estimated

the amount sourcedhrough international importsHowever,m order to quantify US statkevel
economic impacts, the amount imported from suppliers in different US statexis to be
estimated. An important tool is theHarmonized System (HS) code of different products and
savices. This was done by using a concordance table obtained from Statistics Caheda
provided the linkage between Canadian inpatitput product codes (IUPC) atttk HS codes.

CERLIthen uses the international trade database to estimate the fraction ofiports from
individual states by product or service and by importing industry sectyonventional oil and
gas extraction, unconventional oil extractiatc.). Using the estimated fraction§ER¢talculatel
the total exports to a Canadian industrgcsor by industries (categorized by North American
Industry Classification system or NAICS code) in a given US state

This baseline dataset along with capital and operations forecas@re then used with the
IMPLAN®nNodel to estimatethe economic impacts grtaining to production of products and
services imported by Canadian oil and gas operations from individual states

2 Government of Canaddrade Data Onlingattp://www.ic .gc.ca/eic/site/tdedcd.nsf/eng/Home
13 Statistics Canada, Supply and Use and h@uiput Tableshttp://www.statcan.gc.ca/eng/neallist/io Tables
were obtained from Industry Accounts DivisionSttistics Canada.
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Assumptions and Limitations

While the I/0O model is useful, no model is ideal. Theri@lelingapproach does suffer from
several shortconmgs. This section discusses various assumptions and limitations to the I/O
analysis in general.

There are two main assumptions. The first assumption of any I/O analysis is that the economy is
in equilibrium. Despite partial equilibrium analysis, it isusssd in the general equilibrium
approach that the economy as a whole is in equilibrium. This is a realistic assumption in the long
run, as it is difficult to imagine an economy remaining in disequilibrium for a long period of time.

A second important assystion in the 1/0O analysis is the linear relationship between inputs and
outputs in the economy. Each sector uses a variety of inputs in a linear fashion in order to produce
various final products under the assumption of fixed proportions. Though the fdritheo

G S2YGAST LINRPRdAzOGUAZ2Y TFdzy OllA2yé Aa aAYLIX S> A
G2NI RQAd LINPRdAzZOGAZ2Y FdzyQlAz2yd ! yviA1S 20§KSNI LINZ |
contains no provision for substitution among inputs. A vatgresting aspect of this assumption

is the constant return to scale property of the Leontief production function, which turns out to

be a proven property in the reaborld economy. Though the linearity of the production function

gives a constant averaged marginal products, these are justified if the analysis focuses on the
medium term. Long run changes in the economy (beyond/ez0s) may affect the fixed
relationship between sectors.

Although the 1/O approach has been widely used around the worldefmmomic impact
assessment, there are certain limitations that should be noted. Several otherkmeedin
limitations of the I/0O approach are discussed below.

Static relationships

Lkh O2STFFTAOASYGa IINBE olFaSR 2y @l staathersdbtors. G A 2 y &
The relationship and, thus, the stability of coefficients, could change over time due to several
factors including:

Change in the relative prices of commodities;
Technological change;

Change in productivity; and

Change in goods produoti scope and capacity utilization.

= =4 4

Since these attributes cannot be incorporated in a static I/O model, these models are primarily
used over a shoftun time horizon, where relative prices and productivity are expected to remain
relatively constant.

Becawse the most recent data for I/O tables is 2013 data, the modie to its static nature
estimates the future economic impacts based on the 2013 relationships and general state of the
economy. If significant structural changes have happened or will hapgeveen 2013 and other
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years going forward, these elements will not be captured by the model and hence the results
could be either overor underestimated.

Unlimited resources or supplies

The 1/0O approach simplistically assumes that there are no suppilgsources constraints. In
reality, increasing economic activities in a particular sector of the economy may put pressure on
wages and energy prices in the short run. However, in the long run, the economy adjusts through
the mobility of the factors of prduction (i.e., labour and capital).

Lack of capacity to capture price, investment, and production interactions

An /O model is incapable of representing the feedback mechanism among price change,
investment, and operations. For example, an increase iprimié provides a signal to drivers to
consume less gasoline or drive a méuwel-efficientcar. This response would in turn impact car
manufacturingthe oil refining industry and tourism. However, this type of interaction cannot be
modeled in a simple I/@odel.

Lack of supporting data

There are segments of energy information that cannot be quantified due to lack or confidentiality

of Statistics Canada data. These data are either estimated by using other sources or have been
incorporated in aggregate Vels without damaging the Inpth dzii LJdzi Y2 RSt Q& Ay (
functionality. Therefore, several assumptions have been made on abyessse basis for every

province or the US. The energy data from Statistics Canada in many cases are incomplete and
energy tabls are imbalanced due to lack of, or confidentiality of, data. Adsergy definitions

used by Statistics Canada are not necessarily consistent with provincial and company sources.
C2NJ Ayaill yoSsz LISydGlrySa L} dza Ay {tables{(5x@3x}i®a / | y|
included under oil, while in provincial sources it is under Natural Gas Liquids (NGLS).

Modeling Assumptions for Impact Modeling

This section reviews the assumptions regarding the relevant capital investments and operations
for oil and gas activities in Canada, providing three production forecasts (for crude oil, oil sands
and natural gas) as well as capital and operations forecasts by province. The latter includes
Alberta, British Columbia, Saskatchewan, Manitoba and Newfoundlamadb&@dor. Nova Scotia,

New Brunswick, Quebec, Ontario and the Territories are not included due to theirsmeagidly
dwindling production levelsThe former is the case of dwindling gas productionthesSable
Offshore Energy Project and Deep Panukebe decommissioned in 2028ut likely earlier.

Figure 22 shows the conventional crude oil production éoast in Canada between 2017 and
20270+ 1Sy FNRY /9wL {iGdzRé wmMpdY &/ lyFRAFY [/ NHzRS
Costs Outlook (2018036k.
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Figure 22: CanadianCrude Oil Production Foreca@¥ibpd)
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Production levels are not expected to reach the highs seen in 2014, prior to the decline in oil
price, from a WTI market price of US$105 per barrel ($/bbl) in June 2014, down to a low foint o
US$3@bbl in February 2016, before settling out between US$&bbl.* The declies in
commodity prices have certainly had a negative effect on conventional oil produdtamial
production, however, will remain fairly stable through the remainder of shedy period, with

slight declines in Alberta being offset from an increase in production from Saskatchewan. The
latter is expected to focus on drilling the Bakken, a tight oil formatiofhe Bakken is primarily
located in Montana and North Dakota, biitextends into southern Saskatchewan and ittie
southwestern corner of Manitoba. Me the Bakken Shale is the most prolific, other tight olil
plays in the Western Canadian Sedimentary Basin (WCSB) include Cardium, the Viking Formation
and Slave Point.

Offshore Newfoundland oil production will also incregsabeit slightlyc over the study period.

Total crude oil production will increase until 2019 as the Hebron asset is added and starts to
LINE RdzOS® | FGSNI HamdE | S0 NEBEny seadily thfoligizbut thelldhgthR dzO G A
of the study period, with Terra Nova set to come offline in 2030.

CERI predicts continuously declining levels of crude production out of British Columbia owing to
the generally unfavourable well supply costs and a prefeeefor targeting natural gas rather

14 US Energy Information Administration, Crude Oil, WTI Spot Price FOB, Monthly, June 29, 2016,
http://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=pet&s=tw&f=m
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than crude oil. Production of C5eendensate is expected to rise through 2023 and then remain
stable.

Recall, total production from the oil sands areas totaled 2,365 Mbpd in 2016, up from 1,265
Mbpd in 2007. In 2016, th is comprised of in situ (thermal and cold bitumen) production of

1,364 Mbpd and mining production @f002 Mbpd 810 Mbpd integrated mining and extraction
and192Mbpd of mining and extraction Production from oil sands includes an increasing share

oft ft 6 SNIFQa FyR /Iyl RIK®: SENDNE O iARly DINB R dz® SNy @
based on two methods: in situ and mining. In situ recovery consists of primary recovery, thermal
recovery, solvenbased recovery, and hybrid thermal/solventogesses. Surface mining and
extractiont® could be either a standlone mine or integrated with an upgrader. Within in situ

and mining methods, various technologies to extract valuable bitumen from the oil sands are
utilized® Figure 23 illustrates the oilsands production forecast from 2017 to 202dm CERI
{GdzRe& mMcoY &/ FYylFIRAFY hAft {lyRa&a {-dzhdb &¢/ 2aia I

Figure 23: Oil Sands Production Forecadtotal Bitumen(Mbpd)
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It is important to note that the oil sands forecastilized in this study is the reference case
scenariof NB Y 0OibSand€Wdpdate 2016, published in February 201te current lower
price environment, this is a more plausible view of the oil sands production. Projected production
volume will increaséo 3,385 Mbpd by 2020 and 4,038 Mbpd by 2027, the end of the study period.

B within mining and extraction, various technologies are used to support the extraction process and
transportation of oil sands. While each technology has some advantages and disadvantages, they have all been
categorized as mining and extractifor this report and are treated as one technology type.

8 The readeisassumed to have some familiarity with each extraction method. Detailed descriptions of the
extraction technologies are available from CERI Study 122 & 126
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This graphic does not illustrate the dip in oil sands production from 2015 to 2016, due to the
wildfires in the Fort McMurray area.

Commodity prices ha also negatively impactesatdzNJ £ 3+ & LINR Rdz0deNKE =~ | 3
revolutiorg in the US, pushing the country from a new importer to a net exporter. As previously
mentioned, with Canada being the main exporter of natural gas to the US, it is no surprise that

there are negative comsgjuences folCanadiamatural gas producers.

This study only examines natural gas production from Alberta, British Columbia and
Saskatchewan. While there is production in Ontario, New Brunswick and Nova Scotia, it is either
small or dwindling. This is patlarly the case for offshore Nova Scotia. Production ftben

Sable Offshore Energy Project and the Deep Panuke are scheduled to be decommissioned by
2022, but likely earlier.

Figure 24 illustrates the natural gas production forecast from 2017 to 2Q2% important to
note that the production forecast utilized in this studyfiem CERI Study 158Canadian Crude
Oil and Natural Gas Production and Supply Costs OutlookZIR&E.

Figure 24: CanadiarNatural Gas Production Foreca@iMcfpd)
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The vat majority of natural gas production will continue to come out of British Columbia and
Alberta. Both provinces will see declining natural gas production from 2016 through 268h8
market adjusts to the reduction in drillindue to the current lower price environment.lt is,
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however, assumed thatdih provinces will see an uptick in production leading to Liquefied
Natural Gas (LNG) projects, the first of which I@ERlicts will come online in 2022

Once production has risen to accommodate the increaséemand that the LNG projects will
cause, production remains fairly stable with marginal increases through the remainder of the
study period. In 2036, production of natural gas will be slightly aboy@020/1Mcfpd.

When looking at the drilling forecaktr gas wells in Alberta, production lags drilling in the years
until 2022. This is due to the preemptive drilling of wells meant to compensate for reduced flow
from British Columbia as upcoming LNG projects increase its demand. These wells will not start
to produce until 2022 when the first of the LNG projects is set to come online2Ba4t natural

gas production in Alberta remains stable with slight increases to just below 14,000 MMcfpd
through the duration of the study period.

British Columbia has baea more significant player in the production of natural gas over crude

oil, particularly with the increase in shale and tight gas production in the Horn River Basin and
GKS azyitySeée . lFaAy®d . NAGAAK [/ 2fdzYoAl Qe ihJNR RdzO|
demand of approximately 5,000 MMcfpd due to LNG projects coming online in 2022. Consistent
increases in production are expected until 2023, at which point production will stabilize through

the remainder of the study period at approximately 9,000 MptLf

Saskatchewa@ & Yy I (i dzNJ f iskthe bowestdiBh& ttiz€eiipfodinges indicated in Figure
2.4 and will likely decline further, with production expected to decline throughout the study
period.

The following section reviews the capital investmenfsR LINE RdzOSNIDa 3INR &a NB G
¢tKSaS FINBX |a LINBOA2dzate YSYyGA2ySRI dzaSR | a
model, in turn, calculates the various economic impacts associated with the level of activity
stemming from theoutlook models over the 2022027 period.

2
/

The capital investment and operations forecasts are discussed by province: AlBgtish
Columbia Saskatchewan, Manitoba and Newfoundland. The capital investments are further
illustrated by commodity (i.ecrude oi| natural gas and oil sands), whereas the operations are
aggregatedAll monetary valuesare inreal 2016 Canadian dollarainless stated otherwise

Figure Sillustrates operations and capital investments in Alberta. Total capital investments are
dividedby type of commaodity, whether oil sands, crude oil or natural gas.

17 At the time of estimatinghatural gas production forecagtie Petronas LNG project was assumed to be going
online by 2022The project wasecentlycancelled, however the gas forecast here doesreflect that.
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Figure 25: Alberta Operations and Capital Investmefmillion $CAD
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ForAlberta, capital investments in the oil sands over the 2017 to 2027 period acco4an
billion, followed by a total capital investment of $3Bbillion in natural gas and $2®billion in
crude oil. Capital investments in the oil sands increases fronv®illon in 2017 to $23 billion

in 2021,the growth in capital spending is reflective ari assumpton of higher oil prices in the
future. Post2021, investmentdeclines to $18& billion by the end of the study period his does

not reflect a slowdown in the oil sands, merely a lack of new capacity comhstyeam, and
NBfIl 0§Sa ol Ol U Zorprofect stait datek @nd atmYouddein&nys &rom the oil sands
proponents. Over the forecast period, total operating costs are expected to increase in line with
increasing production levels, averaging $28 billion per y@drsands data is provided by the
CarOils database

It is expected thatapital investment in in situ projects surpasses the capital spent for mining
projects, which is consistent with the ongoing trend to invest more into in situ projects rather
than mining.From 2017 to 2027, it is prajeed that almost $74 billion (initial and sustaining)

will be investel into mining projects and $171@llion in in situ thermal and solvent as well as
primary and EOR cold bitumen projects. Upgrading projects see the least amount of capital spent,
amounting to $298 billion.

It is also important to note that the nature of new project development in the oil sands has
changed. A decade ago, the industry was dominated by megaproject mines and upgraders each
built by several thousand peoplihe sector hasmowtransformed into smaller, more manageable

in situ projects. Notwithstanding the uncertainties around market access and lower crude oil
prices due to excess supply globally, oil sands production is expected to grow.
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Natural gas and crude oil capital @stments in Alberta peak at $billion in 2022 and $2

billion in 2027, respectivelAnnual capital costfor drilling and the connection of new natural

gas and crude oil wells including infrastructure costs plus geological and geophysical costs make
up the capital expenditures for natural gas and crude loilfestments include costof drilling

wells, gathering pipelireand the associated capital to construct new and sustain existing
projects. The capital requirements are determined by using the idgllprofile converted to
investment dollars by means of tHeetroleum Services Association of Cand&aALWell Cost

Sudy and theCanadian Association of Petroleum Produc@ARpPStatistical Handbook.

Operations are, on the other hand, driven by theamt of oil and gas produced and the pricing

for each producing asset. The shaded area in Figure 2.5 illustrates the operations investments,
representing the forecast of producer revenue from all crude oil natural gas and oil sands
production (existing wéd plus future new well additions). These are based on the oil and natural
gas price forecast iICERBtudy 159 and 163. This revenue stream will cover operating costs,
taxes, royalties, etc. Boil and natural gas price forecagtom the EIA Annual Enegy Outlook
2016havebeen modified by CERI for the years 2016 and 2017 to reflect a continuing low market
situation allowing time for global demand to catch up with global sugptices wereadjusted

for quality, transportation, exchange ratendare inreal 2016Canadiardollars.

Total operation investment in Alberta between 2017 and 2027 is $1¢48#lon (or $1.4 trillion)
peaking at $17.0billion in 2027, the end of the study period. Total operations related to the oil
sands is $1,058 billion (or $1.1 trillion) the largest component of oil and gas activity in Alberta.

Between 2017 and 2027, operations investment in natural gas and crude oil aré5$1/68n
and £17.1 billion, respectively

Figure 2 illustrates operations and capital invesénts in British Columbia. In the case of British
Columbia, crude oil and natural gas areluded Over thestudyperiod (20172027), ratural gas

and crude oil capital investments iBritish Columbiatotal $322 billion and $65 million,
respectively. Thelear majority of capital investments in British Columbia are in the natural gas
sector. Natural gas capital investmepisak at 8.8 billion in2017, declining gradually until 2021,
where capital investments increase to.8dillion. Capital investmentsiicrude oil peak at only
$8.13 million in 2017 and subsequently declifietal operation investment iBritish Columbia
between 2017 and 2027 is180.5 billion, peaking at $6.2 billion in 2025 Between 2017 and
2027, otal operations related tamatural gais $L10.0 billion, followed by $2 billion in crude

oil.
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Figure 26: British Columbia Operations and Capital Investmdntillion $CAD
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Figure 27 illustrates operations and capital investments $askatchewanIn the case of
Saskatchewayrcrude oi and natural gas are include@ver thestudy period (20172027), crude
oil and natural gasapital investments irBaskatchewarotal $19.6 billion and $9 million,
respectively. The clear majority of capital investmentSaskatchewaare in thecrude dl sector,
particularly in the Bakken Formatio@rude oilcapital investments peak atl® billion in 2017,
declining gradually untiR026 where capital investments increase ®i.7 billion. Capital
investments innatural gaspeak at only $ million annuwally between 2024 an@027. Total
operation investment irsaskatchewahetween 2017 and 2027 i436.7 billion, peaking at $16
billion in 2027. Between 2017 and 2027, total operations related to crude oilLB5S billion,
followed byonly $887 million in natural gas.
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Figure 27: Saskatchewan Operations and Capital Investmémillion $CAD
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Figure 2 illustrates operations and capital investments in Newfoundland & Labrador. In the case
of Newfoundland & Labrador, only crude oil is included, wite gmovince not producing any
natural gasAssociated natural gas assumed to be reinjected to maintain reservoir pressure

' YR KSy 0OS araiket ®vestiestugypeigd (20172027), crude oil capital investments

in Newfoundland & Labraddotal $7.7 billion. Crude oil capital investments peak dt Ibillion

in 2019, decliningto $54 million in 2027.Total operation investment in Newfoundland &
Labrador between 2017 and 2027 86® billion, peaking at $1.8 billion in 2027.
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Figure 28: Newfoundlandand Labrador Operations and Capital Investmefmillion $CAD
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Figure 29 illustrates operations and capital investmentsNtanitoba. In the case oManitoba,
onlycrude oilisincluded with the province not producing any natural g@wer thestudy period
(20172027), crude oil capital investments Manitoba total $5.4 billion. Crude oilcapital
investments peak at %0 million in 2017, decliningo $465 million in 2027Total operation
investment inManitobabetween 2017 and 2027 isl8.3 billion, peaking at $.4 billion in 20Z.
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Capital Investment, Million $CAD

Figure 29: Manitoba Operations and Capital Investmeifiiillion $CAD
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Chapter 3: Canadian Impacts

Thischapter examines economic impacts associated with development of Canadian crude oil and
natural gas, inading existing and future drilling activity within Western Canadian provinces and
offshore Newfoundland. The forecast period is from 2017 to 2027, and the analysis includes
conventional crude oil and natural gas, shalegéght oil and oil sands.

Crude Oil and Natural Gas

To determine the economic impacts of Canadian natural gas and crude oil, this study uses the
production forecasts for conventional crude oil (excluding oil sands) and natural gas from CERI
Study 1594/ | y I RA Iy / NXzR Sas Pradictioh ghi Supgly (CdziéIOtitlook (2016
HnocUé® { GdzRE&l yilpREd SEIXAWSBRY A2yt ONHZRS 2Af |y
production forecasts and supply costs. It included shale gas, tight gas, coalbed methane, as well

as tight and ofhore oil production in Canada.

Both Canadian natural gas and oil producers have faced challenges with the price declines in both
O2YY2RAGASAE a ¢Sttt a GKS WakKlfS NB@2tdziazyQ
in commodity prices have nmnly negatively affected the Canadian oil and gas industry and

related service sectors, but also the economic growth in CanadathsWhileanalysts debate

G2 6KIFIG RSINBS /FylFrRIFIQa SO02y2YAO 3IANEBhgdiude K a 0.
2Af YR ¥y I {dzNJ € 3Fa AYRdAZAGNASE | NBE OSydNI ¢ |
O2yiNROGdzE2NE G2 /Iyl RIQa s8@2yi2Y digandfgéisiedior 3 (G A Oa
contributes8 LISNOSy i G2 GKS O2dzyiNEBQ& D5t ¢

In terms of natural gashe effects are staggering, transforming the US from a net importer to a
net exporter. With Canada being the main natural gas exporter to the US, it is no surprise that
there are negative consequences for Canadian gas producers.

Being a global market, thdecline in oil prices is more complex than its natural gas counterpart.
The North American natural gas market fisr the most parf a continental market, though
Liguefied Natural Gas (LNG) is changing that fact. Howikeshale gas, advances in horizal
drilling and multistage hydraulic fracturing have been a gaamanger for the crude oil market,
opening up previously uneconomic and unfeasible areas for production, particularly in the United
States.

While high oil prices over the last decade stiatal new sources of global oil supply, North
American production has grown the fastest. This heightened global production, in turn,

1 Economidmpacts of shale gas do not include natural gas liqieésitanes plus and condensate are included in

the crude oil production. Other liquids like ethane, propane and butane are not included.

2l SNB GKS 2Af IyR 31L& aSOG2NI NBTFSNB | adzy 2F o b!L/{ Ay
mnind FyR 2Af FyR 33L& SEGNIOGA2YyésS ahAif FyR 31a SyaaySSN
3 Statistics Canada, Gross domestic product (GDP) at basic process, by North American Industry Classification

System (NAICS), provinces and territories, CANSIM table(®@8) accessedune 2017.
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contributed substantially to the lower world prices that materialized in+20d4. In 2008, the
production of shale oil waalmost nonexistent. Today, the sector produces about 4 million
barrels per day and, before the recent drop in prices, was on track to increase its output to almost
4.8 million barrels per day in 2020.

Chapter 2 presentethe natural gas production foress, whichincludednatural gas production

for the provinces of British Columbia, Alberta and Saskatchewan that will be used for the
economic impacts evaluatiorCERIStudy 159 ex YA Y SR 3l a4 LINE RQihdri A 2 y
category that includes production ouff @ntario, New Brunswick, Nova Scotia, the Yukon and
Northwest Territories, but thesare not included in this report

Most natural gas production will continue to come frdamitish Columbiaand Alberta Both
provinces will see declining natural gas pwotion from 2017 through 2018 while the market
adjusts to the reduction in drilling that has happened in the current low price environment. Both
provinces will also see an uptick in production leading to the LNG projects, the first of which CERI
predicts wil come online in 2022 Once production has risen to accommodate the increase in
demand that the LNG projects will cause, production remains stable with marginal increases
through the remainder of the study period. In 2027, production of natural gasbwiltlightly

above 20 Bcfpd.

As with natural gas, this report examines conventional crude oil production out of each province
individually.Production is evaluated fddritish ColumbigAlberta SaskatchewarManitobaand
Newfoundland Production levels & not expected to reach the highs seen in 2014 prior to the
decline in oil price. Total production will remain flat through the remainder of the study period,
with slight growth in Western Canada being offset by the declines seewffghore
Newfoundland.The growth in crude oil production will be dominated $gskatchewams it is
expected the province will be focusing on drilling their tight oil formation. In 2027, total
conventional crude oil production is just above 1.5 MMbpd.

Economic Impacts of Natura | Gas Development

This section presents the economic impacts of natural gas development, including both existing
and future drilling activity within the provinces 8fitish ColumbigAlbertaand Saskatchewan

over the period of 2017 to 2027. The analysigers conventional and shale gas, but not offshore
natural gas production.

The production forecast as well as capital investment and operations revenues were presented
in Chapter 2. Capital investment for drilling new wells British Columbia Alberta and
Saskatchewarwill total CAD$70.6 billion (2012027) or average CAD$6.4 billion per year.
Revenues from natural gas sales will total CAD$300 billion or average CAD$27.2 billion per year.

4 At the time of estimating natural gas production forecabg Petronas LNG project was assumed to be going
online by 2022The project wasecentlycancelled, however the gas forecast here doesreflect that.
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Table 3.1 presents the total impacts associated with both investraad operation of natural

gas projects iBritish ColumbigAlberta, and Saskatchewaifor the period 2017 to 2027. Total

Canadian GDP impact is estimated to be CAD$422.5 billion (2016 Canadian dollars), with 55
percent of impacs felt in Alberta 37 percat in British Columbiaand the rest across other
LINEGAYOS& FYR GSNNAG2NASE o0¢lo0fS odmM0O® hydl NA
growth will average approximately CAD$38.4 billion, starting at CAD$21.9 billion in 2017,
increasing to CAD$45lion in 2027 (Figure 3.1).

Table 3.1: Total GDP and Employment Impacts of Natural Gas Development-ZIP7)

GDP Employment
230,996 514
155,046 413

1,657 9
551 3
341 1
507 3

32 0
108 0
23,137 118
42 0

6,883 37

3,115 10
122 1

0 0
422,537 1,109
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Figure 3.1: Annual GDP Impacts of Natural Gas Development (2027)
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Total employment (direct, indirect, induced) will amount to 1,1d®usand person years,
translating to growth from 62,477 jobs in 2017 to 114,878 jobs in 2027 (Figure 3.2). Direct
employment grows from 10,767 jobs in 2017 to 17,112 jobs by 2027, with a peak of 19,417 jobs
in 2023.

60,000

50,000

40,000

30,000

20,000

10,000 I I
A, P

, B
>

Canadian GDP Growth ($Cdn million)

/\

©
Y
'»0'»0» >

v

B [nvestment M Production

Indirect job effects account for thpotential of jobs created imany industries across Canada
that service the gas industry including manufacturing in Ontario, pipeline mills in Saskatchewan
and Alberta, and electronic components in British Columbia, Ontario and Quebec, to name a few.

Theindirect and induced number of jobs will almost double at the end of the forecast period.
Indirect jobs increase from 19,422 jobs in 2017 to 37,556 jobs in 202 bvanthe same period
induced jobs grow from 32,288 to 60,210 jobs.

Most jobs will be creted and preserved during the production or operations phase (orange area
in Figure 3.2) of gas projects, totalling 764,398 jab&er the 20172027 period; while
construction or investment jobs (light blue area in Figure 3.2) add to 3440888ver the sane
period. The employment impact in this study only shows what the potential labour impact could
be ¢ the analysis does not cover the dynamicstod labour market, such as labour supply and
demand, labour availability and/or labour shortages.
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Figure 3.2 Employment Impacts of Natural Gas Development (2€2027)
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Taxes on income are considered direct taxes, while taxes on expenditures (GST, PST, HST, etc.)
and all taxes deductible by corporations for income tax purposes (such as property taxes) are
consdered indirect taxes. The tax impact on a corporation includes taxes generated by economic
activity within a province payable to federal, provincial and municipal governments.

Total tax revenues generated from natural gas development in Canada toFdateral
government will amount to CAD$39.1 billicw the provincial governmentg;, in the order of
CAD$24.5 billion ovehe 2017-2027 period (Table 3.2). On average, annual federal tax revenues
will be CAD$3.5 billigrat the provincial levet, CAD$2.2 billin per yearThe povinces oBritish
Columbiaand Alberta will generate the highest shares of both federal and provincial tax
revenues. Income taxes on wages constitute a larger proportion of total tax revenues than
corporate taxes, both at the federal dprovincial levels (Figure 3.3)ax revenues do not include
royalty revenues.
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Table 3.2: Total Tax Receipts from Natural Gas Development (20P7)

Federal Provincial
$CAD Million$CAD Milliof

21,949 12,965

13,748 8,358
139 142
45 44
21 23
46 44

2 1

8 5
2,277 1,891
4 4
647 775
219 205

8 4

39,114 24,461

Figure 3.3: Annual Tax Receipts from Natural Gas Development (2027)
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Economic Impacts of Conventional Crude Oil Development

This section presents the economic impacts of conventional crudewdlopment(oil sands are
presented separately in the next section), including both existing and future drilling activity
within the provinces ofBritish Céumbia, Alberta SaskatchewanManitoba and offshore
Newfoundlandover the period 2017 to 2027. The analysis covers conventional crude, tight oil,
and offshore.

The production forecast as well as capital investment and operations revenues were presented
in Chapter 2. Capital investment for drilling new wells in Western Canada and offshore
Newfoundland will total CAD$62 billion (203Z027) or average CAD$5.6 billion per year.
Revenues from crude oil sales will total almost CAD$482 billion or average CAD$H43.per

year.

Table 3.3 presents the total impacts associated with both investment and operation of crude oil
(excluding oil sands) pects in British Columbia Alberta SaskatchewanManitoba and
Newfoundlandfor the period 2017 to 2027. Total Cahan GDP impact is estimated to be
CAD$630.3 billion (2016 Canadian dollars), with 46 percent of isfedicin Alberta, 23 percent

in Saskatchewa 6 percent ilNewfoundland and the rest across other provinces and territories
(Table 3.3). Annual GDPowth will average approximately CAD$57.3 billion, starting at
CAD$39.8 billion in 2017, increasing to almost CAD$70 billion in 2027 (Figure 3.4).

Table 3.3: Total GDP and Employment Impacts of Crude Oil Development {20A7)

Investment and Operations $CAD Million UL o
Years
2017-2027 GDP Employment

Alberta 290,107 630
British Columbia 32,672 111
Manitoba 18,892 46
New Brunswick 1,291 7
Newfoundland/Labrador 100,557 138
Nova Scotia 1,274 8
Nunavut 43 0
Northwest Territories 120 0
Ontario 30,763 158
Prince Edward Island 108 1
Quebec 9,104 49
Saskatchewan 145,330 230
Yukon Territory 69 0
Governments Abroad 0 0
Total Canada 630,330 1,379

August 2017



38 Canadian Energy Research Institute

It is interesting to noteéhat while Ontario hasery little crudeoil production, it plays a significant
role in supporting the provinces that dexperiencing almost the same GDP impacBgassh
Columbia

Figure 3.4: Annual GDP Impacts of Crude Oil Development (20P7)
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Taal employment (direct, indirect, induced) will amount to 1,379 thousand person years,
translating to growth from 91,392 jobs in 2017 to 149,000 jobs in 2027 (Figure 3.5). Direct
employment (i.e., employment in the upstream crude oil industry) grows fr@i 78 jobs in
2017 to 30,100 jobs by 202The ndirect and induced number of jobs will also increase in the
forecast period. Indirect jobs go up from 29,198 in 2017 to 47,746 in 2027o@&1dthe same
period induced jobs grow from 44,017 to 71,154.

Most jobs will be created and preserved during the production or operations phase (orange area
in Figure 3.5) of gas projects, totalling 1,120,533 jobsr the 20172027 period; while
construction or investment jobs (light blue area in Figure &) 258,18 over the same period.
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Figure 3.5: Employment Impacts of Crude Oil Development (22027)
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Total tax revenues to the Federal government will amount to CAD$51.7 pitiidine provincial
governmentsg in the order of CAD$37.8 billion ovehe 20172027 period (Table 3.4). On
average, annual federal tax revenues will be CAD$4.7 billion, dhd atovincial levet, CAD$3.4
billion per year.The povinces ofAlbertaand Saskatchewawill generate the highest shares of
both federal and provincial tax venues. Income taxes on wages constitute a larger proportion
of total tax revenues than corporate taxes, both at the federal and provincial levels (Figure 3.6).
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Table 3.4: Total Tax Receipts from Crude Oil Development (ZIi7)

Federal Provincial
$CAD Million$CAD Million
27,528 16,241
2,941 1,853
1,476 1,365
106 103
5,581 5,553
115 112

3 1

9 6

3,037 2,531

9 11

858 1,028
10,003 9,037

5 3

51,670 37,845

Figure 3.6: Annualdx Receipts from Crude Oil Development (262027)
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Oil Sands

To determine economic impacts of Canadiaih sands development, this study uses the
production forecast for bitumen and synthetic crude oil from CERI Studyi163 y I RA Y hAf -
Supply Csts and Development Projects (20461 o c 0 € ® hAf &F Yy Ra LINRBPRdzOG A 7
on the summation of all announced projects, with a variety of assumptions pertaining to the
project schedule and delays, technology and state of development. The metgydaind
assumptions developed by CERI to establish future forecasts are described $1u@¢Ea3. This

study used the Reference Case Scenario from the previously mentioned study.

Economic Impacts of Oil Sands Development

This section presents the ecamic impacts of Canadiawil sands development, including both
existing and future drilling activity within the active oil sands areas of the provinédgbefta
over the period 2017 to 2027. The analysis covers production of bitumesyarbdetic crude oil

The bitumen production, capital investment, and operating revenues forecasts were presented
in Chapter 2. Capital investment for drilling new wells will total CAD$247.5 billion-g20217j or
average CAD$22.5 billion per year. Revenues from crude ed g4l total almost CAD$1,054
billion or average CAD$95.8 billion per year.

Table 3.5 presents the total impacts associated with both investment and operation of projects
in the Alberta oil sands and direct staging and assembling facilities in Edmbethug and other
Alberta communities for the period 2017 to 2027. Total Canadian GDP impact is estimated to be
CAD$1,662.6 billion (or 1.7 trillion), with 88 percent of impdett in Alberta followed by 6
percent inOntario, and the rest across other prmces and territories (Table 3.5). Annual GDP
growth will average approximately CAD$151 billion, starting at CAD$82.6 billion in&@i7,
increasing to almost CAD$194 billion in 2027 (Figure 3.7).
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Table 3.5: Total GDP and Employment Impacts of Oil Sddelvelopment (201-2027)

GDP Employment
1,460,821 3,029
48,083 273
7,110 40
2,618 15
1,754 5
2,231 13
161 1
441 1
98,744 505
182 1
28,710 153
11,548 46
225 1
0 0
1,662,629 4,084

Figure 3.7: Annual GDP Impacts of Oil Sands Development (2027)
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Total employment (direct, indirect, induced) will amount to 4,084 thousand person years,
translating to growth from 206,298 jobs in 2017 to 461,305 job&0&a7 (Figure 3.8). Direct
employment (i.e., created or preserved construction or operation jobs in the oil sands projects,
manufacturing jobs in the oil sands staging areas (Edmonton, Leduc, etc.) and drilling related jobs
in the cold bitumen production &a) grows from 27,261 jobs in 2017 to 52,935 jobs by 20R&.
indirect and induced number of jobs will more than double in the forecast period. Indirect jobs
increasefrom 67,174 in 2017 to 154,597 in 2027, amcerthe same period induced jobs grow

from 111,863 to 253,773.

Most jobs will be created and preserved during the production or operations phase (orange area
in Figure 3.5) of gas projects, totalling 2,967,838 jobs during -2027 period; while
construction or investment jobs (light blue area iigu¥e 3.5)total 1,116,297 over the same
period.

Figure 3.8: Employment Impacts of Oil Sands Development (280Z7)
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Total tax revenues generated from oil sands development to the Federal government will amount
to CAD$157.8 billigrio the provincial goernmentsc in the order of CAD$98.5 billion ovéne
20172027 period (Table 3.6). On average, annual federal tax revenues will be CAD$14;3 billion
at the provincial levek, CAD$9 billion per year. Given that oil sands projects afdharta, the
provine will generate the highest shares of both federal and provincial tax revenues. Income
taxes on wages constitute a larger proportion of total tax revenues than corporate taxes, both at
the federal and provincial levels (Figure 3.9).
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Table 3.6: Total TaReceipts from Oil Sands Development (262027)

Federal Provincial
$CAD Million$CAD Milliod

138,800 81,985

4,503 3,096
599 615
215 210
105 114
200 193

10 4
35 23
9,751 8,131
15 18

2,723 3,291

819 77
17 9

157,792 98,468

Figure 3.9: Annual Tax Receipts from Oil Sands Development 2027)
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Chapter 4: US Impacts

Investments and operations of Canadian oil and gas projects make important contributions to
the United State economyThe US benefits from not only importing oil and gas from Canada,
but also from supplying goods and services used by the Canadian oil and gas industry.

In fact, prior to the 2014 oil price collapse, the Canadian oil and gas production sectytachp
CAD$6.5 billion worth of products and services from the US in 2013. Supply of those products
and services spur economic activity and create or preserve jobs in respective US states. This
chapter presents those economic impacts accruing in the USsstecause of Canadian oil and

gas development. The first part will present the economic impacts otifsreamCanadiaroil

and gassupplychain of goods and services purchased in theTh® second part presentté
economic impactassociated wittfCanalian oil and gasxportsto the US

Economic Impacts of Canadian Oil and Gas Supply

Economic impacts for the Canadian oil and gas industry supply chain were evaluated using the
IMPLAN®nNodel for all the US states. This section presents the economic ingactthe US
economy as a resulif purchases of goods and services from the US firms and businesses by
Canadian upstream oil and gas companibs,oil and gas services sector atite engineering

and construction sectoi-or moredetailedresults, seAppendix B.

US Economic Impacts ofthe Canadian Oil and Gas Industry

There are significant economic impacts associated g / | Yy RA LYy 2 A f FyR 3
development, not just in Canada but in the US as well. Through highly integrated economies of

two courtries, the impacts generated by purchases of goods (like machinery, equipment, valves,

etc.) and services (legal, environmental, engineering, etc.) by Canadian companies in the US
reverberate throughout the US economy.

This section presents the economingacts accruing in the US associated with the Canadian

O2y @Sy uArz2ylt 2Af yR 3la aSO02NNna RS@PSt 2LIYSy
gas firms purchase goods and services in the US in order to develop their projects, and hence
contribute to the US economy in generating a positive gross state product growth and creating

or sustaining US employment.

For the forecast period of 2012027, it is estimated that the total of all US gross state products
will amount to almost US$29.6 billion GAD$38 billion (using current exchange rate of CAD$0.78
per US$1). The total employment impact is measured in creatimyeserving260.5 thousand
full-time equivalent jobs in the X§ear period (Table 4).

LIn the US, the definition afross state product (GSP)ximilar toprovincial gross domestic product (GDP) in
Canada.
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Table 4.1 ConventionalOil and Gas Economic Ipacts in the US by State and by Type of
Impact (20172027)

Employment Impact (# of Jobs creat{ Contribution to gross state product
or sustained) (million 2016 USD)
State

Direct | Indirect | Induced| Total Direct | Indirect | Induced| Total

Effect Effect Effect Effect Effect Effect Effect Effect
Texas 21,935| 25,819 25525( 73,279($ 3,883|$ 3,403|$ 2,112|$ 9,398
California 7,973 8,843 7,702 24517($ 1,286($ 1,053($ 726($ 3,065
lllinois 10,385 4,614 5,880 20,880|$ 876($ 535|$ 522|$ 1,933
Oklahoma 5,865 4,967 4,102 14934|$ 594|$ 508|$ 303|$ 1,405
Ohio 3,408 4,215 3,973 11596|$ 534|$ 455|$ 316($ 1,304
Pennsylvania 2,806 2,449 2,812 8,066|$ 418|$ 312($ 236($ 967
Colorado 2,198 2,152 2,346 6,696($ 328($ 242($ 195|$ 764
Wisconsin 3,199 2,096 2,290 7585|% 374($ 197($ 178($ 749
Wyoming 700 762 491 1954|$ 545|% 79| % 37|%$ 661
Florida 1,806 2,367 2,173 6,346|$ 207|$ 232($ 168|$ 608
Arizona 1,423 2,335 1,920 5678|$ 250($ 157($ 151($ 558
Indiana 1,533 1,433 1,353 4319|$ 324($ 122|$ 102|$ 548
Minnesota 1,613 1,205 1,441 4259|$ 262|$ 126|$ 122($ 510
Utah 1,961 1,993 1,681 5635 190($ 188($ 125($ 503
Montana 1,870 1,587 1,341 4799|$ 253($ 138| % 85|% 476
Michigan 4,269 1,762 2,123 8154|$ 124($ 168($ 161($ 453
Oregon 1,219 1,473 1,199 3,800/ 164|$ 144($ 88|$ 397
lowa 1,192 1,104 958 3254|$ 174|$ 107 $ 70|%$ 352
Georgia 1,111 993 1,024 3,128|$ 166|$ 103($ 81|$ 351
Virginia 925 701 617 2242|$ 198|$ 79| % 52|$ 329
New York 1,035 754 686 2475|$ 146|$ 104| $ 701% 320
Kansas 1,328 1,252 992 3571|$ 120($ 120 % 73|$ 313
Washington 1,301 1,047 824 3,172|$ 114|$ 122($ 74|$ 311
New Jersey 723 841 816 2,380($ 115($ 110($ 79|% 304
North Carolina 765 751 693 2209|$ 142|% 67| % 54|$ 262
Missouri 661 606 851 2,118|$ 135($ 53| % 65($ 253
Louisiana 909 773 727 2408|$ 125(|% 74| $ 53|$ 252
Mississipi 931 952 670 2553|$ 122|% 84| % 45($ 252
Alabama 682 867 614 2164|$ 112 $ 86| % 45($ 243
North Dakota 295 507 260 1,061|$ 119| % 59| $ 20|$ 198
Tennessee 603 550 495 1,648| % 80($ 53($ 9% 172
Nevada 740 617 454 1811 % 771 % 56| $ 38($ 171
Kentucky 630 489 432 1551($ 83| $ 47 $ 31|$ 161
Connecticut 518 285 351 1,154| $ 76| $ 41| $ 3B5($ 151
Nebraska 519 471 350 1,340( $ 69| $ 48[ $ 271% 144
South Carolina 597 387 437 1,421($ 75| $ 32| $ 31|$ 138
Idaho 742 560 430 1,732| $ 69| 9% 41($ 27($ 138
Arkansas 459 452 352 1,264 $ 67| % 44 $ 26|%$ 136
Massachusetts 352 270 369 990 $ 63| $ 32| $ 341$ 129
New Hampshirg 308 183 246 737 % 32| $ 18($ 20| $ 69
Maryland 181 144 137 461 $ 23| $ 16| $ 12| $ 51
New Mexico 193 165 102 460| $ 19($ 15| % 7% 41
West Virginia 86 63 45 194| $ 11| $ 5|% 3% 20
South Dakota 61 44 63 168 $ 11| $ 41% 5% 19
Delaware 24 10 13 47| % 41% 119 119 6
Maine 56 23 20 99|93 2($ 2($ 119 6
Rhode Island 26 13 18 56| % 3% 119 AR 6
Alaska 12 4 4 20| % 119 119 0% 2
Vermont 5 3 3 11| $ 0|$%$ 0|$%$ 0|$ 1
Total 92,132 85,952 82,406 260,490| $13,166($ 9,685 $ 6,749 [ $29,600
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The top ten states that benefit the most from Canadian conventional oil and gas development
are, in descending order, Texas, California, lllinois, Oklahoma, Ohio, Pennsylvania, Colorado,
Wisconan, Wyoming, and Florida (Figure 4.2). Together the top ten states make up 70 percent
of the total G3° impact and 68 percent of total employment impact. Again, Texas is the largest
beneficiary in terms of GSP and employment; GSP is estimated tofignomJ SS600 million in

2017 to just over US$1 billion in 2027, totalling almost US$9.4 billiontbeerl-year forecast

or 32 percent of total & impact. Growing employment in Texas is estimated to change from
almost 5,000 jobs in 2017 to just over 7,500 jab2027.Thedisaggregated results show that
California is the largest beneficiary in the isolated cadgrivsh Columbi&aatural gas production

(see Appendix B for more results).
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Figure 41: ConventionalOil and Gas Economic Impacts in the U Top Sates(20172027)
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