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The Economic Impacts of the Wind Energy Sector in Ontario 202D18

1 Executive Summary

1.1 Key Highlights

Revised July2011

The wind energy sector in Ontario will generateignificantamount of both electricity and economic

activity over the course of 2011 through 2018.
expected to:

Specificallyjng this timeframe,the sector is

f Installover56GWI £ xET A AT AOCU A A BsAolaEviind knerdy@aphciyid

7.1GW ty 2018

1 Create80,328job years (PersotYears of Employment or PYE)

1 Attract $16.4billion of private investments of which 8.5billion will be invested locally in
Ontario; this investment is entirely private investmerdnd is only to be paid back upon the
production of powever the lifespan of the turbinegnd

1 Contribute more than $billion of revenue tdocal Ontariomunicipalities and landowners in
the form oftaxes and lease payments overe 20year lifespan of mjects installed in 2011

2018
Cumulative Private Sector Investment for Expected Wind Turbine
18 Installations in Ontario
16 /’
14 /
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Figure1.1: Cumulative Private Sector Investment for Wind Turbine Installationsgn Ontario, Expected Scenario 2012018
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Of theover5.6 GW of wind energy capacitgstalled from 2011 to 2018:

1 On averager® MWwill be installed per yeaand
1 Themarket will have a capacity farp to900z 1,000 MW of installations per year

Annual Wind Energy Installations- Expected Scenario
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Figurel1.2: Annual Wind Energy Installationan Ontario (in MW), Expected Scenario (211-2018)

The $1.1billion of revenue to local Ontario municipalities will be paid out over the&0lifespan of
projects and will consist of:

1 Over $dillion in lease payments paid to landowners
1 Over $145million in taxation paid to local municipalities

The 80,328 YEcorresponds tdl4.1PYE per MW of nameplate capacity, split between:

1 10.5PYE per MW in the construction phasend
1 3.6 PYE per MW for ongoing operations and maintenance

Note: These figures are ONLY for the projects forecast for instaltaith 2011 through 2018. The actual
number of jobs is likely to be higher because no jobs are included for expoitpopteact development,

or any ongoing installations after 2018. Furthermore, we have only considered direct and indirect jobs
and not irduced jobs. Therefore, these numbers are conservative for all years. Theoffrap
employment after 2017 would only occur if exports and continued project awards beyond 2018 did not
materialize.
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Expected Wind Energy Sector Person Years of
Employment
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SourceClearSky
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Figure1.3: Person Years of Employment Created by the Wind Energy Sector in Ontariéxpected Scenaric?011-2018

To illustrate, for a sample 100 MW nameplate capacity wind energy generation project installed in
Ontario:

Table1.1: Summary of L00MW Project Sample Costs, Benefits, and Employment

TotalLifetimeCost(in 2011 $) $337,530,679
Expected Cost Total 20 Year O&M Cost $68,501,669
Total Expectethstallaion Cost $269,029,010
20 Year Economic Total 20 Year Economic Benefits $20,718,473
Lar?de:vszfréoan d 20 Year Lease Payments $18,114,935
Municipalities 20 Year Tax Payments $2,603,538
Total 1,416
Expected PYE Construction Phase 1,052
O&MPhase 363

Source: ClearSky Advisors 2011
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1.2 Methodology for Data Collection and Analysis

Primary data was collected through interviews with a wide range of industry stakeholders. In total,
ClearSky Advisors conductetBin-depth interviews to develop a coprehensive understanding of the
economics of the wind energy sector in OntariDccasionally, the irdepth interviews would be
complemented by emails to ensure that all necessary details were obtained from the interviewees.
Overall, we interviewed:

1 Largeand small project develops, representing over 92%f the MW volume of connected
projects and contracts offered to date;

9 Leading independent engineering, construction, and consulting firars]

1 Manufacturers (both at the OEM and Tier 1 level), representimer 99% of the installed wind
capacity in the province of Ontario.

The high rate of participation by interviewees in this study means that we are very comfortable that the
data collected is representative of the current wind industry in Ontario.

In conpnction with the in-depth interviews researchfrom secondary resources was conducted to
further inform interviews, crossheck interview findings, compare Ontarlzased findings in a global
perspective, and generally to enhance the understanding of thdciacies of the economics of the
Ontario wind energy sector. Notable examples of secondamyrcesnclude:
9 0O0AI EAACETI T O AU OEA /1 OAOQEI 01 xAorern @@y OEOU |
Plan (LTEP), Integrated Power System Plan (IPSP) and glyaedates;
1 Peerreviewed studiefrom academic sources and publicatiqasmd
i Statements and plans by the Ministry of Energy, IESO, and OPG.

Forecasts for job creation and ratepayer impact were generated through a ClearSky Advisors model
that incorporatesestablished and recognized 3rd party tools (Jobs and Economic Development Impact
ModekW1.10.2) with inkET OOA 1T 1T AATTET C8 )1 bBbOOO &I O OEA 11 AAI
market modeling as well as trusted 3rd party sources. In particular, economitipliers specific to

Ontario were obtained from Statistics Canada, job creation data was taken from peer reviewed
DOAI EAAOQGEI T Oh AT A POEAA AAOA xAO OAEAT &EOI I 01 00O
Ministry of Energy and Moody's InvestmieB8ervice. Cost data for fossil fuels includes environmental

and health externalities where they have been quantified by either peer reviewed publications or
government dataGiven the controversy around including externalities, we have used conservatile a
verifiable estimates and identified where we have used them wherever possiadielitional costs for

nuclear (including waste management and insurance) are not included.

Job creation outcomes are tailored to reflect domestic content requirements irptbgince and other

N 2 £ oA oz o~ -

AEAOAAOAOE OOE A-d Tdriffeprogran® ReédsbiyedrOof &mbldyfent (PYE) include only
direct and indirect jobs (induced jobs would be additional to figures reported here).

! National Renewable Engy Laboratory (NREL), Jobs and Economic Development Impact (JEDI) Model.

© ClearSky Advisordnc. 2011 Page6
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2 Introduction

2.1 Background

The purpose of this studis to provide a understanding of the economigmpactof/ T OAOET 6 0 x EI
energy industry for the period 20112018. Specifically, the report considers the wind industry within

the context of and parameters laid out by the Ontario Government in the LongniT&nergy Plan

(LTEP) that was released in November 2010. In the L #fePOntario Government covers both demand

for and supply of energy for the period 2011 to 2030, including the supply mix, conservation plans and

the transmission system.

Basedon the tagets laid out in the LTEP, the wind energy industry is entering a period of strong
growth. By 2018, the Ontario Government is targeting a wind energy generation capacity of 7.1 GW, a
number that amounts to an almost fiviald increase from the capacity df,428 MW which was 4in
service at the end of 2010

This study is concerned with quantifying the economic impacts of this growth from 2011 to 2018 on the
Ontario economy and for a range of different stakeholders including

1 Wind energy project developers

Wind energy equipment design, supply and manufacturing firms
Construction and transportation firms

Job seekers

Municipalities andandowners that host wind farmsand

Equity and debt providers.

=A =4 =4 =4 =4

The study was commissioned by the Canadian Wind Energy chatsin (CanWEA) and has been
conducted by ClearSky Advisors on an independent ba3ig. mandatehas been to produce facts
analysis, and forecastsut not to offerany recommendations.

2.2 Scope
There are thre@rimaryareas of focus for this report:

1. Ontariowind energy market economics from 202018

2. Ontario wind energy market labour forecast from 262018

3. Job multipliers for both the construction and operations phases of wind energy projects in
Ontario

Specifically, this report examines the following:

1. Ontario wind energy generation market economics from 218
1 Annual and total forecast (in MW for the Ontario electricitynarket;
1 Annual and total forecast (both in MW and dollar value) for the wind energy market in
Ontario, including both the costructionand operations phases;

2 Ontario Power Authority (2010)Progress Report on Electricity Supplﬁ] Quarter 2010

© ClearSky Advisordnc. 2011 Page7
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1 Analysis of the market opportunity for each major service and supply segment during
OEA AT 1 OOOOAOEIT 1T DEAOA AO EAAT OEZEAA EI
grid;
1 Forecastfor the annual and total value of the operats and maintenance market to
support wind energy generain during the operations phase;
1 Forecastfor the share of the market to be captured by ti@ntario supply and value
chain;and
1 Forecastor the dollar value of benefits to landowners and communitie©ntario
2. Ontario wind energy generation market labour forecast from 2@0D18
9 Annual direct and indirect employment durinigoth the construction and operations
phases and
1 Employment breakdown by supply and value chain segments
3. Job multipliers for theonstruction and operations phases of wind energy generation in Ontario

© ClearSky Advisordnc. 2011 Page8
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3 Market Forecast
The wind energy sector in Ontario is expected to grow significantly from -2001B. Specifically, the
market is expected to:

f Install an additionab.6 GW of wind eergy capacityby 201&%« AOET CET ¢ /1 OAOET &
energy capacity t&.1GW by 2018
1 Provide 311% of the requirecklectricityin Ontarioin 2011 increasing tdl0.9%% by 2018

While the past decade has seen growth for the wind industry in OnténLTEPtargets cOntinued
capacitygrowth through 2018as showrin Figure3.1.

Annual Wind Energy Installations- Expected Scenario
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Advisors Inc. 2011

Figure 3.1: Expected Ontario Annual Wind Energy Installations Forecast From 2012018 (in MW)
/T OAOET 60 AT Aocu i AOEAO EO AOEOAT Au OEA bpOi OET AA
Ontario Power Authority (OPA). For wind energy specifically, the procurement policy has been
implemented through a series of programs since 2d88jinning with Renewable Energy Supply (RES)

I-111, followed by the Renewable Energy Standard Offer Program (RESOP) and finally the current Feed
In Tariff Program (FIT) which was launched in October 2009.

3.1 Market Overview

3.1.1 Ontario Electricity Market Forecast
/' 1T OA OE I-T@r® Eneigy RlafLTEP)clearly outlines thatthe years 2011 through 2018 will be a
period of change in the energy supply mix in Ontario.

1 There is significant investment planned into transmission anérgy conservation in Ontario
| Elecricity demand is anticipated to grow at a CAGR of 0.46%m 2010 through 2018

% Ontario Power Authority (2010)/ T O A Doig Tér@ Energy Plan 20D30;Independent Eectricity System Operator
(IESQ. 201018 Month Outlook From December 2010 to May 2012
http://www.ieso.ca/imoweb/pubs/marketReports/18Month_ODF_2010dec;jaaifd OntarioPower Authority (2011)IPSP
Planning and Consultation Overview.

© ClearSky Advisordnc. 2011 Page9
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1 Coalfired generation will be phased out in the province by 2014
1 By 2025, 10,000 MW of existing nuclear genemattapacity will be refurbished

From 2011 to 2018, it is acpated thattotal electricity demand in Ontario will increase from 142.4
TWh to 147.6TWh, though by 2018with an additional17.8 TWh offset by energy conservation in
Ontario.

As the province aims to phase out coal by 2014, wind energy generatiomavidlaisingly become an
important part of the energy supply mix. In 2011, wind is anticipated to provide 3% of the required
electricity in Ontario, increasing tuist under11%by 2018.

Ontario's Electricity Market Forecast 2012018
180 s \Vind

Generation

e Other
Generation

mmmm Hydroelectric
Generation

mm Natural Gas
Generation

Electricity (TWh)

mmmm Coal
Generation

mmmm Nuclear
Generation

= == Required
2010 2011 2012 2013 2014 2015 2016 2017 2018 Generation
Year

SourcesClearSky Advisors Inc. 2011; OPA, IPSP Planning and Consultation Overview 2011;
/ 0! h / iLdbdTeniEdetyy Plan 2080, 18 Month Outlod@ecember 2010

Figure 3.2: Ontario's Electricity Market Forecast

3.1.2 Implications of Long Term Energy Plarior RenewableEnergy Capacityand Generation
/' T OAOET dutines, tHaf4d®d,700 MW of renewable energy generatiapacity (including wind,
solar, and biomass) is to come online by 201&a province of OntarioThis capacity is expected to
yield an annuaglectricity generation of 24.96 TWh, where:

1 78% isanticipated to come from winénergy,
1 12%is articipated to come from solar P\&nd
1 10%is anticipated to come from biomass sources

* Generation is calculated as the difference between gross demand and energy conservation.

© ClearSky Advisordnc. 2011 Pagel0
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3.1.3 Wind Energy Capacity in Ontario: Existing, Contracted, and Targeted
By 2018, the LTERirgetsover 7 GWf installed wind energy generation cagity in Ontario. Table3.1
illustrates that while the pace of development has beemffigant in the past, the next several years
will requirea highpace ofproject awardsf the province iso meet theLTEPtarget.

Table 3.1: Wind Energy Generation Contractén Ontario: Existing, Contracted,and Targeted

RES RESOP | On-Shore FIT | Samsung Total | Target Additional
Program | Program Program & KEPCO 9 Required
Existing installed
capacity (MW)* 1,233.1 193.8 0.8 - 1,427.7 N/A N/A
Contracts under 125 | 2763 1,228.8 2,000 |3636.6| NIA N/A
development (MW)* ' N ’ e
Total (MW) 1,364.6 470.1 1,229.6 2,000 5064.3 | 7,101.2 2,036.9

"As of December 312010
Sources: ClearSky Advisors 2011; QPAL

Table 3.2: Expected Wind Energy Generation Capacity Installations in Ontario by Program Type, 262018

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 Total
RES 12 - ; ; - ; ; - 12
RESOP | 27 - - - - - - - 276
O”’:?"re 109 38 72 585 403 523 771 766 3,266
Samsung
e kEPCo| - 400 400 400 400 400 ; ] 2,000

Sources: ClearSky Advisors 2011; QPAL

3.1.3.1 Wind Energy in Ontario: Pre&ontract Development
Currently, tere are more than enougRITapplicationsfor wind energy projectawaiting approvaby
the OPAto satisfy thetargetsof the LTEP.

1 The LTEP calls fat.1 GV of installed wind energy capacity
f As of Dec 31 2010, 1,428IW of wind energy capacitgreinstalled in the provincgand
9 This leaves a requirement ofd8GW of additional capacity to be installed

Consider the above facts in light of the wind pipelin the on-shore FIT programand Samsung and
Korea Electric Power Corporation (KEP@GQ)eementas ofQ4, 20D:

1 0.8 MW ofFITprojects already connected in the province

© ClearSky Advisordnc. 2011 Pagell
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1229MW of FITprojectswith contracts awarded and wemgnder development

2,000 MWof projects under development by tfeamsung and KEPCand

5,153VIW of FITproject applicationsaawaitingthe economic connection test (ECT)

In total, the above numbersepresentover 8.3 GW ofpotential wind energy capacityfrom just
the FIT programand the Samsung& KEPCOagreementg far surpassing the 5.6 GW of
additional capacity required to meet the LTEP targets for wind energy

=A =4 =4 =

It is not impossible for new project applications to be submitted, accepted, constructed, and connected
during the forecastperiod. After all, it is highly unlikely that all of the contracteddaepplied-for
projects will come to fruition for a variety of reasons. For example, some projects will not find
financing, while others are not located where there is likely to bee@wnomic connection to the grid.
However, the chances of new project applicattanaking it through to construction at this point are
much lower than just two years ago. As such, developers we interviewed have confirmed that their pre
contract developmenactivity will be greatly reduced over the near term.

© ClearSky Advisordnc. 2011 Pagel2
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3.2 Supplyof Wind Energy Equipment
Compared to other renewable energpurces the wind industry enjoys a relatively mature supply chain
AO OEA ciTAAT 1 AOGAIT 8 (1 xAOAOm, anAi@reaBiigGourit &£ th®O EA DO
equipmentmust be maddn Ontario. For FIT projects with@mmercial operation dateGOD) before
December 31, 2011, the level of domestic content as defined by the OPA is 25% while for FIT projects
with a later CODthe levd of domestic content is 50%rojects under development by Samsung must
adhere to domestic content requirements similar to those under the FIT proghaishort, thisincrease
in domestic content requinments means that a wind supply chain will need to bgnificantly
augmented in Ontario.

For this report, the supply chain for the wind energy sector is broken dowrtheteaonstruction phase
and the operations and maintenance phase. The construction phase is further divided into equipment
and balance of jant.

Table 3.3: Breakdown of Total Installed System Cost for a Wind Turbine in Ontario (by Percent)

Breakdown of Total Installed System Cost for Wind Turbines in Ontario
Component Percent of Total InstalledSystem Cost

Nacelle 40%
Blades 9%
Towers 12%
Transportation 10%
Balance of Plant (BOP) 29%

General Materials 52% of BOP

Labour 33% of BOP

Development 15% of BOP

“In Ontario, the BOP for wind turbine installations can range betwe&®?20

Souce: ClearSky Advisors 2011
The equipment portion of the construction phase is broken down into 4 components; nacelle, blades,
towers, and balance of plant.

3.2.1 Nacelle
For wind turbines installed in Ontario, on average, the nacelle account40Bar of the totd installed
system costFor this report, the nacelle is defined as including (where applicable):

1 Nacelle frame and shell
Pitch system

Yaw system

Hub (and hub casing)
Gearbox

=A =4 =4 =4

® Fromthe interviews we conducted the average wind turbine in Ontario ranged fre2rBRW.

© ClearSky Advisordnc. 2011 Pagel13
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Generator and brake
Heat exchanger
Drive shaftand

1 Power converter

= =4 =4

3.2.2 Blades
Blades installed omvind turbines in Ontario accourdn averagefor 9% of the total installed system
cost.For the purpose of this report, blades are defined as cast/moulded wind turbine blades.

3.2.3 Towers
On averagewind turbine towergnstalled in Ontaricaccount for12% of the total installed system cost.
For the purpose of this reportpwers are defined as (where applicable):

1 Materials for wind turbine towers (typically either steel or concreta)d
1 Manufacturing/forming of materials into wind turbinewers.

3.2.4 Transportation
Transportation of the nacelle, towers, and bladegem manufactures to the installation site accounts
for 10% of the total installed system cofir wind turbines built in Ontario

3.2.5 Balance of Plant
Balance of plant (BOP) accounts fan average of 29% of total installed system castwind turbines
installed in OntarioFor the purpose of this report, the balance of plant is defined as:

1 General materialeind equipmeni52% of the BOP costjncluding:
o Construction(roads, bulldozerscranes, etc;)
o Transformers
0 Control panels and electronics (such as cables and wjiimg)
0 HVelectricalsystems
1 Labour(33% of the BOP costjncluding:
o Foundation
o Tower erection
o Electrical and
0 Management/supervision
1 Development(15% of the BOP @st), including:
0 Interconnection
0 Legal consultingand
o Engineering
Table A2 in the appendixOET xO Ei x OEA O0O0PPI U AEAET Al AOOEZEEA
content grid.
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3.3 Pricing
Though relatively new in North America, gaularly in Ontario, electricity generation from wind
turbines is a mature technology with wadktablished global manufacturerand developersFor the
purposes of this reportwe have assumed thathe rate of innovation and costeduction will only
slightly outpace inflation, thus leavingquipmentcosts essentially flat over the forecast period

The installation cost of wind turbines has been fairly well insulated against inflatanation in total
system price and O&M cost of wind turbines in Ontadiependgrimarily on the following factors:

1 Wind regime conditions

9 Choice of turbine technology

1 Project specific geography (Crown land, location of interconnection, road access, etc.)

1 Topology/geemorphology (type of soil/rock on which the projectbsilt, the slope/grade of
the land on which the project is built, etr.)

Project implementation scheduleand

9 FirstNations agreements

=

Table 3.4: Wind Turbine Installation and Service Pricingn Ontario

Wind Turbine Installation and Service Pricingn Ontario (in Real 2011 $CAD)

Average Price ($/MW)| High Price ($/MW) | Low Price ($/MW)
Pre50% Domestic
Content Requirement $2,63,000 $3,43,000 $2,1D,000
Total All-In (2011)
Installed Cost Post50% Domesti
Content Requirement $2,690,000 $3500,000 $2,110,000
(20122018)
Annual Operations & Maintenance Cost $34,300 $40,600 $20,800

" Projects at the high end of the price range would only be financialdyimisery unique circumstances.
Source: ClearSkddvisors 2011

ClearSky Advisors lareported an average value, higprice, and lon-price for totalinstallation and

O&M wind turbine system costs for prand post50% domestic content requirements to reflect the
variability of these factorsThis is show above inTable3.4. Turbine prices are expected to increase due

to domestic content requirementOur researchasfound, however, thathereportedrangesfor alkin
systemcostsand O&M costs have more to dotithe variable nature obalance of plant cost§20-

40% of the total installed costand the aforementioned projecispecific location characteristici
Ontario and less to do withmpact of changing domestic content requirementsn turbine costs
Projects at the high end of the price range would only be financially viable in very unique circumstances.
AstEA /1 0!80 1 AT AAGAA Yom AT T AOGOGEA AT 1 OAT O OANOEOA
comes into effect after January %, 2012,we expectan increae of just ove2% to the aMin installed
system costln terms of O&M costgthe accumulated20-year costs are anticipated to stay around 20%

of the total lifetime cost (alin installed price plus 2@ear O&M costs), irrespective of the domestic
content requirements.

© ClearSky Advisordnc. 2011 Pagel5
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3.4 Wind Energy Sectonnstalled CapacityForecastScenarios
The potential market outcomes for the wind energy sectwer the next few yearare based on three
pairs of wind ensgy demand and supply scenarios, with the assumptions for eatined inTable3.5.

Table 3.5: Wind Enegy Sectorin Ontario Scenario Assumptions

Wind Energy Sector in Ontario Installed Capacity Forecast Scenario Assumptions

Assumption High Market Forecast Expected Market Forecast Low Market Forecast
Political .
Support High Steady Low
Transm|§S|on Aggressive Additions Steady Additions Minor Additions
Capacity
PrOjecE Few Some Significant
Delays
Project Few Some Significant

Cancellations

"These delays inclutlee February, 2011 offer from the OPA foyaal extension on commercial operation date (COD) for FIT
contract holders.
Source: ClearSky Advisors 2011

Factors that were consideretb contribute positively or negativelyot the assumptions listed above
include:

T

=A =4 =4 4 =4 4

Environmental benefits

Environmental concerns

Increased awareness of the cost of traditional energy sources
Perceived causes of the increase in the cost of electricity to ratepayers;
Community support;

Community @position;and

Contracting and permitting processes.

Expected Market Forecast The Expected Scenario reflects a situation where government
policy supports the targets laid out in the LTEFhe Expected Scenario ismostly basedon
information garnered fron the interviews with developers of wind generation projects in the
province as well as related research and analysis of the targets set out in the ihTEP
conjunction with planned transmission expansions and upgrades.

High Market Forecast The High Scenaio is based upon expedited transmission expansion
and increasein either a) the target itself, or the relativeproportion of wind included in the
LTEPtarget of 10,700 MW of renewable energy generation to be installed in Ontario by 2018.
Low Market ForecastzThe Low Scenario is predominantly based upassumptions around
delays to the current transmission expansion plans, coupled with a loss of political will to
continue with the growth of the wind energy generation sector in Ontario.

© ClearSky Advisordnc. 2011 Pagel6



The Economic Impacts of the Wind Energy Sector in Ontario 202018 Revised July2011

Table 3.6: Installed Wind Capacity to be Builtin Ontario, 20112018

Installed Total

Capacity Installed

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | OOV | G

2018 2018

Expected | o1 | 438 | 472 | 985 | 803 | 923 | 771 | 766 5,673 7,101
Scenario

High | o3 | 456 | 660 | 1,111 976 | 1,015/ 1,059 | 1,010 6,939 8,366
Scenario
Low

| 386 | 384 | 283 | 516 | 248 | 311 | 152 ; 2,280 3,708
Scenario

Source: ClearSky Advisors 2011

Ontario Wind Energy Generation
25

20

. _—
. g

Wind Energy Generation (TWh)

2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

. . . . SourceClearSk
e Expected Scenarie===High Scenaric===Low Scenario y

Advisors Inc. 2011
Figure 3.3: Ontario Wind EnergyGeneration (in TWh)

It is important to note that the Expected Case and High Case only slightly differ between the present
and 2014. This reflects the assumption that wind energy capacity is currently being aoldkd grid
essentially as fast as the grid can allow for. It also reflects the fact that wind energy takes approximately
3 to 4 years to develop from inception to connection. The remaining time is spent on activities such as
development, contracting, penitting, etc.

As was outlined above, we considered many factors in developing tloge market scenarios.
However, as a result of the interviews we conducted it was apparent that political support and the

availability of transmission were the two factorsat had the biggest impact on the wind energy sector
in Ontario.
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3.4.1 High ScenarioOverview:
Assumptions used in the creation of the high scenario include:

1 Strong political support for continued procurement of wind energy generation capacity
1 Aggressive trasmission additions will facilitate an increase in projaatards and installations
9 Potential interruptions to original project schedules:

(0]

o O O

34.1.1

Permitting Z few;,
Constuctionz few (chiefly due to vinter weather)
/0180 X UAAO A®wodahdET T 11 #/ $
Project cancellations few.
Installation Rate in Ontario
Annual Wind Energy Installations- High Scenario
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Year SourceClearSky
Advisors Inc. 2011

Figure 3.4: AnnualWind Energy Installationsin Ontario (in MW), High Scenario (20112018)

1 Total 20112018 installations: 6,939 MWtotal cumulative intallations by 2018: 8,368IW.
1 Average annual installations: 867 M\Mianging from 456MW (2012) to 111IMW (204).

3.4.1.2

Trends

1 Annual installations will peak in 205d maintain a high level through 2018 due to

1.
2.
3.

The Bruce to Milton transmission expansion @
EastWest tietransmission upgrades
Substantial transmission upgrades in souttestern Ontario (2017)

1 Market supply capacity for wind turbine installations of 1,100200 MW per year

(0]

The market may experience potentidbmestic content supply coriaints in 204-2018

as there will bea near doubling of market volume from 2013 to 2014 amdrsecutive
yearsapproaching market capacity

Most parts of the value and supply chains can stretch beyond 1,200 MW per year, but
depending on future market catitions, the supply of domesticontent compliant steel
and the availability of skilled labour (especially for electrical and tower erection) could
be constraining factasthat could cause delays and/or price increases
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3.4.2 Expected Scenario Overview:
Assumpions used in the creation of the expected scenario include:

1 Steady political support for continued procurement of wind energy generation capacity

1 Several transmission additiorend upgradeghat will facilitate the growth of themarket in line
with the LTEP.

1 Potential interruptions to original project schedules:

(0]

o O O

3.4.2.1

Permitting z some
Constuctionz few (chiefly due to vinter weather)
/1 0!/'80 X UAAO ALwOfahddET T 11 #/ %
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Installation Ratein Ontario
Annual Wind Energy Installations- Expected Scenario
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Figure 3.5: Annual Wind Energy Installationsin Ontario (in MW), Expected Scenario (201-2018)

9 Total 20112018 installations: 5,673 M¥otal cumulative installations by 2018: 7,100.
1 Average annual installations: 709 MM&anging from 438 MW (2012) t88S MW (204).

3.4.2.2

Trends

1 Annual market volume will peak in 2014 and maintain a high voluni# 2018 due to:

1.
2.
3.

The Bruce to Milton transmission expansion project
EastWest tie transmission upgrades
Substantial transmission upgradessouth-western Ontario

1 Market supply capacity for wind turbine installations of 3a0000 MW per year

(0]

The market may potentially experience domestic content supply constraints i%-201
2036 as there will be 3 years in a row of installation volumeearly market capacity

Most parts of the value and supply chains can stretch beyond 1,000 MW per year, but
depending on future market conditions, the supply of domestantent compliant
towers could be constraining factsthat could cause delays and/or pitncreases
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3.4.3 Low ScenarioOverview:
Assumptions used in the creation of the low scenario include:

1 Low political support for continued procurement of wind energy generation capacity

(0]

Potential changes to the domestic content rules

1 Minor transmission addibns to facilitateadditionalprojectawards and installationfy 2018)
1 Potential interruptions to original project schedules:

(0]

o O O

3.4.3.1

Permitting z significant
Constuctionz few (chiefly due to vinter weather)
/1 0!/'80 X UAAO AsmpOfkdntead 1 11 #/ $
Project cancellationg significant
Installation Ratein Ontario
Annual Wind Energy Installations- Low Scenario
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Figure 3.6: Annual Wind Energy Installationsin Ontario (in MW), Low Scenario (201122018

i Total 20112018 installations: 2,280 MWtotal cumulative installations by 2018: 3,708M.
1 Average annual installations: 285 M\kanging from 0 MW (2018) to 516 MW (2014)

3.4.3.2

Trends

1 Annualinstallationswill peak in 2014 due to:

1.

The Bruce to Milton transmission expansion project

1 Market supply capacity fowvind turbine installations of 600700 MW per year

(0]

It is unlikely that the market will experience any domestic content supply constraints
from 20112018

Most parts of the value and supply chains have significant flexibility in terms of scaling
production and service up and down. Further, additional supply in the Ontario
marketplace could be used to serve other North American markets fairly easily due to
the strong transportation infrastructure in OntarioAs such, though the market
capacity will be far geater than demand in most yeart,is unlikely that there will be a
surplus of equipment and/or production capacity that could cause decreases in price.
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4 Economic Impacs

4.1 Overviewof Economic Impacts
Investment in the wind energy sectimpactsa numberof stakeholder groupsvithin the province of
Ontario in avariety of ways, including stimulation of local spending, generation of tax revefesse
payments, job creation, and the development of local experts&l innovatio. Based on miket
activitesAT OOAODI 1 AET C &sEehdtio ldEoht in thd @evidul €edidn, the key economic
indicators are:
1 The wind energy sector will result &9,328person yeas of employmen{PYE)rom 20112018
1 Total private sector investment for wind turbine taflations will bemore than$16 4billion, of
which greater than$8.5billion will be spentlocallyin Ontariofrom 20112018 shown in Figure
4.1
9 Total private sector benefits paid in Ontaricdemonstrated in Table 4.7, as a resli of
installations in 2012018 will surpass$libillion (based on andpaid over 28year contracts
from the installation date)including
o $1.(billionin lease payments to landowners; and
o $147million in taxation payments to municipalities

Cumulative Private Sector Investment for Expected Wind Turbine
Installations in Ontario

18
16 -
14 /
12 /

10 /

/ —
— __—

$ Billions

\

2011 2012 2013 2014 2015 2016 2017 2018

Year
SourceClearSky

Total Industry Investment agdvisors Inc. 2011

Total Ontario-Based Investment

Figure4.1: Cumulative Private Sector Investment for Wind Turbine Installationan Ontario, Expected Scenario 2012018

® The analysis in this report does not include the economic or labour impacts associated with the decommissioning, re
powering, and/or refurbishment of wind turbines #te end of their service life. It is likely that a combination of all three
options will be employed for wind turbines in Ontario, but at this point in time it is unclear what percentage of turblhes wi
subjected to each end of service life option.
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Annual Private Sector Investment for Expected Wind Turbine Installations
in Ontario
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Figure4.2: Annual Private Sector Investment forWind Turbine Installationsin Ontario, Expected Scenario 2012018
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4.2 Job Creation
When compared to existingaditional energysources in Ontario, the wind energy sector creates more
employment opportunities per unit of energy produced and does so at @l@ast per job. This fact, as
demonstrated in the following figures helps to explain why the province of Ontario and other
governments from around the world are includimgnd energyasa growing pariof their energy mix.

In general, when considering jstcreated by the wind energy sector, it is useful to make a distinction
between pre-connection and post-connection jobs Postconnection jobs are typically ngoing and

include operation and maintenance (O&M) whpee-connectionjobs are more variable inature and

include project development, onsite labour, manufacturing, wholesale, and distributfeor. the

purposes of our studywe havetermedpre-AT T T AAQOET T ET AO A&d avedssuddd OOA OE |
that the pre-connection jobs would be ontme’. Inorder to be sustained on an ongoing basis, these

jobs would need to benaintainedwith export projectsandfor additional local market awards.

In order to compare ongoing jobs with oftene jobs, we use a measure called pers@ars of
employment (PYE)As the name suggests, PYE represent one year of employment for one individual
(i.e. 40 hours per week for 52 weeks). To illustrate, since Ontario FIT contracts last for 20 years, we
equate one O&M jolassociated with a FIT contratt 20 PYE.

PersonYears of Employment per GWh Produced

Solar PV
Wind

Small Hydro
Biomass
Nuclear

Natural Gas

Coal

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
PersonYears of Employment

SourcesClearSky Advisors Inc. 20Whjversity of California, Berkeley 2010

Figure4.3: Person Years of Employment per GWh of Generated Energy by Various Technologies Employed in Ontario.

To compare job creation (in terms of PYE) by various generation technologies, it is most useful to
measurethe number of PYE created per unit of energy produced (GWh in this cBgp)re 4.3
demonstrates PYE peGWh by different technologies used in Ontario for energy generati®esults

from a2010study published inEnergy Policyoy Wei et althat synthesized data across 15 job studies

"Re-powering construction phase employment was not taken into consideration as it will appear much later than the scope
covered in this reportA continuous wind market will create these jobs and allow for a number of construction phase jobs to be
self-sustairing.
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were coupled with Ontariespecific conditions (such as wind regime, solar insolation, and FIT contract
data) to inform the model used iRigure4.3.

Cost per PersorYear by Technology

Coal I
Natural Gas
Nuclear
Biomass
Small Hydro
Wind

Solar PV

0 500 1,000 1,500 2,000
Thousands ($USD)

m Cost per GWIm Cost of Externalities

SourcesClearSky Advisors Inc. 2011; Moody's Investment Service 2010; ORAPESB8S Management Consultants 2005

Figure 4.4: Cost per Person Year of Employment by Various Energy Generating Technologies Used in Ontario

The cost of job creation can be calculated by compaRME per unit of energy with the cost per unit of

energy. Our cost calculations have come from current Féedariffrates; T T AU O ) 1T OAOOI AT O
(for nuclear datd) andOEA / 0! 8O0 ET OA COA @P5Revidehcd®Ardordéribddlidcia D1 Al
more complete and accurate cost to Ontariarmsir assumptions for thecostof fossil fuels incorporates
conservative estimateg2¢/kWh for natural gas and 12/kWh for coa)'' published by the Ontario

Ministry of Energyof the cost of health and environmental externalitiesused bythese types of power
generation*?

8\Wei, M., Patadia, S., Kammen, D. 2010. Putting renewables and energy efficiency to work: How many jobs can the clean
energy industry generate in the US? Energy Policy. 38:9&119

9Weis, T., Stensil, R., & Stewart, K. (August, 2010). Renewabkl®oable.
http://pubs.pembina.org/reports/ontariegreen-energy-report-augustweb.pdf

% Ontario Power Authority. (2007). Methodology and Assumptions for the Co§taesumer Model.
http://www.powerauthority.on.ca/ipsp/Storage/53/4886 -51_Att 1 _corrected _071019.gddind Ontario Power Authority

(2008). Integrated Pwer System Plan for the Period 20@®27.
http://www.powerauthority.on.ca/integratedpower-systemplan/g-plan-outcomes

For natural gagricing the OPA considereskeveral scenarios that fall within a spptice range from $4.00 to $12.00; as

DOAOCGAT &6 AAU DPOEAAO AOA AiiT OA O OEA i1ix ATA T /&£ OEAO OAT CAR x
Power Authority. (2008). Integrated Power Systenaffor the Period 2002027.
http://www.powerauthority.on.ca/integratedpower-systemplan/g-plan-outcomes

Ypss Management Consultants Inc., RWDI Air Inc. (2@X5t Benefit Analysis: Replacing Ontario's Coal Fired Electricity
Generation. Toronto, ON: Ontario Ministry of Energy.

12 Externalities of 18/kWh due to coal were reported in a Harvard study. (Reuters. (2011). Coal's hidden costs top $345 billion
in U.S:study.)
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4.2.1.1 Total Jobs Created Annually and Total for 2022018
Figure4.5 demonstrates annual job creation in Ontario by the wind energy industry. The number of
PYE presented includdoth onetime and ongoing jobsAll PYE from permanent jobs are attributed to
the year in which the project was instalféd

The cumulativeexpectedPYE created by the wind energy sector in Ontario from 22Q18 is shown in
Table4.1. It shouldbe noted that the jobs reported here are solely a result of the LTEP.

I From 20112018,80,328PYE will be created in Ontardue to the wind energy sector
1 On an annual basis, the number of jobs created varies from a I&WwO6BPYE in 2011 td4 249
in2014.

Note: The O&M job numbers listed for each yearRigure4.5, are created as a result of the projects
built that year, but are actually carried out over the 20 year period a project is expected to be in
operation.Figure4.8illustrates that fact in more detail.

Expected Wind Energy Sector Person Years of
Employment
14,249

13,353

3,635 11,614

3.407 11,163 11,080

2,963 2,849 2827

Person Years of Emmployment

2011 2012 2013 2014 2015 2016 2017 2018

Year
m Construction Phase w O&M Phase

SourceClearSky
Advisors Inc. 2011

Figure4.5: Person Years of Employment Created by the Wind Energy Sector in Ontariexpected Scenaric2011-2018

4.2.1.2 Jobs Creation by Type in Catio for 20112018
Figure4.6 demonstrates the relativgoroportion of employment by different types of jobs in Ontario
from 20112018, due to the wind energy sector.

1 54% of PYE created in Ontario due to the wincergy sector will occur in the construction
phase due to labour and manufacturing employment

13Developmental PYE are included in the construction phase as service jobs. As the employment calculations are for only
connected projects, any development work in the prospecting phase, as well as any other development, manufacturing, and/or
construction work for incomplete projects are not accounted for in our scenarios.
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Ontario Wind Energy Sector Job Creation by Type of Job,

20112018
Construction
Operation & Labour, 27%
Maintenance,
26%
Other
Services and
Government, Manufacturing,
15% 27%
. | SourceClearSky
Professiona Advisors Inc. 2011

Services, 4%

Figure4.6: Total Ontario Wind Energy Sector Job Creation by Type of JoBxpected Scenaric2011-2018

PYE can belassified into three categoriedlirect, indirect, and induced.

T

Direct PYE are jobs thatre created to immediately serve the actual supply chanch as wind
turbine manufacturing and construction

Indirect PYE are jobs that have been created to litatie the creation and maintenance of the
supply chain such as the construction and manufacture of facilities and equipment used in the
wind energy generation supply chain

Finally, induced PYE are jobs that are created elsewhere in the ecoasrayeslt of spending
from both direct and indirect workers and firdtsInduced PYE were not included in this study
SO as to be conservative with PYE estimates as well as due to their ambiguous naidweed

jobs are real, but quantifying them is difficultp sve have focused our analysis on direct and
indirect jobs.

ExpectedPYE creation due td 1 OAOET 6 O 7 E1 flom 201 1RAE démodshaied inTable
4.1, will bealmostequally split between direct and iirgct employment

1 38,13%lirectPYE and
1 42,193ndirect PYE will be generated in Ontario due to the wind energy sector.

Note: The model assumes (based on inputs and multipliers from Statistics Canada) that a certain percentage of indirect jobs
would need to exist in the province to serve the wiedergy sector. These jobs are counted in the year in which the
installations are complete and not necessarily in the year that they occur.

Estimates of Job Creation from the American Recovery and Reinvestment Act of 2009.
http://www.whitehouse.gov/assets/documents/JoYears_RevisedB.pdf
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The Economic Impacts of the Wind Energy Sector in Ontario 202018

Table4.1: Job Creation PYE) in the Ontario Wind Energy Sector, 2012018

Revised July2011

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total

Direct | 2,651 | 3,013 | 3,246 | 6,776 | 5523 | 6,349 | 5308 | 5269 | 38,135

Expected et | 3.057 | 3.323| 3579 | 7.473| 6,091 | 7,003 | 5855 | 5811 | 42193
Scenario

Total | 5,708 | 6,336 | 6,825 | 14,249 | 11,614 13,353 11,163| 11,080 80,328

Direct | 3,349 | 3,138 | 4,540 | 7,643 | 6,714 | 6,985 | 7,285 | 6,947 | 46,602

High ™ irect | 3.863 | 3.461 | 5007 | 8.430 | 7.405 | 7.704 | 8.035| 7.663 | 51567
Scenario

Total | 7,212 | 6,598 | 9,548 | 16,073| 14,120| 14,689 | 15,319| 14,610 98,169

Direct | 1,079 | 2,642 | 1,950 | 3,549 | 1,710 | 2,138 | 1,069 - 15,037

Low i direct | 2.282 | 2,914 | 2150 | 3,914 | 185 | 2,359 | 1,155 - 16,658
Scenario

Total | 4,262 | 5557 | 4100 | 7,462 | 3,595 | 4,497 | 2,223 - 31,695

Source: ClearSky Advisors 2011

Note: In Table4.1all jobs created by an installation in a giverayare tied back to that year regardless

of when the job actually occurs. SEmure4.7for an alternativeview of the same data

Table4.2: Net Job Creation (PYE) Difference Betwan Market Scenarios (Relative to the Expected Scenario), 202018

2011 | 2012 | 2013 | 2014 2015 | 2016 2017 2018 Total
Expected | o205 | 6336| 6,825 | 14249 | 11,64 | 13353 | 11,163 | 11,080 | 80,328
Scenario
High 1504 | 262 | 2,723 | 1,824 | 2506 | 1,336 | 4,156 | 3,530 | 17,841
Scenario
Low | (1 446) | (780) | (2,725)| (6,787) | (8,020) | (8:856) | (8,940) | (11,080)| (48,633)
Scenario
Source: ClearSky Advisors 2011
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Job Creation (Thousands PYE)

Ontario Wind Energy Sector Cumulative Job Creation (PYE)
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Figure4.7: Ontario Wind Energy SectoiCumulative Job Creation (in PYE), 2012018

Alternatively expected job creation by year and by job type from 2009 to 2G&8a result of the wind
energy sector in Ontario is shownHigure4.8, assuming that:

1
1
)l

=

Eachproject is avarded at the beginning of the®lyear,
Services (developmental and other) take place in years 1 and 2;
Sufficient leadtime is provided to allow for manufacturing to mainly take placehe ™ and
2"yeas;
Construction is not performed over the winter and is a 2 year process;
o Foundation and infrastructure work is completed in year 2
0 Turbine erection is completed in year 3
Eachproject will be connected and generating at tead of year 3
0&M work will kegin at the beginning ahe 4" yearand last for 20 years; and
Tax payments and lease payments to landowners will begin in year 4 and last for 20 years.

Note: These figures are ONLY for the projects forecast for installation in 2011 through 2018ctlidle a
number of jobs is likely to be higher because no jobs are included for expoitppteact development,

or any ongoing installations after 2018. Furthermore, we have only considered direct and indirect jobs
and not induced jobs. Therefore, these mbers are conservative for all years. The dadp in
employment after 2017 would only occur if exports and continued project awards beyond 2018 did not
materialize.

®For the purposes of this moddirect and indirect employment were assumed to occur at the same time. As such, there is no
differentiation between these two employment categories in this measure of employment.
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9 During the forecast window, the number of jobs created varies from a low of 4,761 ind®011
9,951 in 2014and

1 1,031 O&M jobs, ongoing after the end of the forecast window, are expected to be maintained
until 2031 when they willlewly decline until a low of 14ih 2038 as wind energy generation
projects reach decommissioning and the end oéithgeneration contracts

Expected Wind Energy Sector Employment in Ontario by Year and Job Type:
Job-Years as they Occur Due to Projects Constructed 262018

12,000

Jobs

10,000

8,000 -
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m Construction m Manufacturing = Services - Professionai Services - Otherm O&M Advisors Inc. 2011

SourceClearSky

Figure4.8: ExpectedOntario Employment due to Wind Construction 20112018 Job Years as They Occu2009-2038

4.2.2 Jobs Multipliers for Construction & Operation Phases of Wind Energy Ontario
"AOAA 11 #1 AAO3EU ! AGEOI 080 &1 OAARMO(ChapreB@d 7 ET A
expect wind energy to havenampacton employment in Ontario in the next several years.
1 On averageexpectedwind energyinstallationswill create14.1personyears of employment in
Ontario per MW of nameplate capacity
o0 Per average installed wind turbine in Ontar8f).2PYE are created in Ontario;
o During the construction phas@n average10.5PYE peMW of installed wind capacity
will be created
0 During the O&M phase of wind energgn average over the 20 year contra8tt PYE
per MW will be generated in Ontario
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Table4.3: Summary of Wind Energy SectoJob CreationStudies, in PYE/MW

Wind Energy Sector Job Creation (PYE) Comparison

Location PYE/MW Original Source

Ontario 14.1PYE/MW ClearSky Advisors
European Union 21.7 PYE/MW EWEA

California 12.3 PYE/IMW CALPIRG

Colorado State
Colorado 5.4 PYE/MW University and The
WSARE Program

Nevada 7.7 PYEIMW REPP
The United States of America 15.3 PYE/IMW McKinsey
The United States of America 10.0 PYE/MW EPRI
Global Average 13.0 PYE/IMW Wei et al., 2010

" Calculated fronwei et al., 2010

Source: Clear$kAdvisors 2011; Wei et al. 2010; EWWKd at Work 20Q9%Colorado State
University Cooperative Extensamd theWestern Sustainable Agriculture Researuth Education
(WSAREProgram Wind Energy in Colorado

As a comparison, th@4.1PYE per MW forecasd for Ontario falls within theeportedrange of 5.4YE
per MW to 21. PYEper MW reported for wind energy generation and is slightly higher than the-peer
reviewed global average of 13.0 PYE per MW reported by Wei et al. (2018hawd in Table4.3"".
Thisslightly higher number for Ontarioould be explained bthe domestic content requirementsf the

FIT programwhich were reflected in our calculations.

Wei, M., Patadia, S., Kammen, D. 2010. Putting renewables and energy efficiency to work: How many jobs can the clean
energy industry generate in the US? Energy Policy. 38:3819The European Wind Energy Association (EWKE2009).Wind

at Work, Wind energy and job creation in the UE; Colorado State University Cooperative Extension and the Western
Sustainable Agriculture Research and Education (WSARE) Program, Wind Energgrad@ol
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4.3 Economic Benefis& Market Value
4.3.1 Market Size &Value forOntario

4.3.1.1 Size of Market Opportunity for Windenergy SectoSupply Chain in Ontario
A significant amount of all goods and services purchased by the Ontario wind energy sector will be
produced in Ontario. In general, the wind energy sectends to spend loally on construction,
manufacturing, development, operation, and maintenance. Domestic content requirements in the FIT
program in Ontaricare reinfordng this approach anavill drive further local spending on manufacturing
and professional serviceBrom 20112018 it is anticipated thabver$8.5billion will have been captured
by the Ontariecbased wind energy sector supply chaasdemonstrated inTable4.4. The investment
into the wind energy generation sector gifferent from many other investments made irpublic
infrastructure inOntario as it is entirely from the private sector, to be paid back by the-patgerif, and
only if, the wind turbine installations produce power.

Table4.4: Economic Value of the OntarieBased Wind Energy Sector Supplsind ValueChain($Millions)

Economic Value of the OntarieBased Wind Energy Sector Supplgind ValueChain, 20112018 gMillions)
2011 2012 2013 2014 2015 2016 2017 2018 Total
Ontario
Based $528 $662 $729 | $1,494 | $1,237| $1,425| $1,213| $1,215| $8,503
Expected ase
Scenario Industry
Wide $1,433| $1,260| $1,367| $2,781| $2,318| $2,673| $2,293 | $2,303 | $16,427
Ontario
$665 $689 | $1,009 | $1,685| $1,500| $1,570| $1,648 | $1,589| $10,355
High Based
Scenario Industry
Wide $1,797| $1,314| $1,885| $3,136| $2,806 | $2,947 | $3,100| $3,003| $19,988
Ontano | ¢a97 | 581 | $448 | $795 | $406 | $502 | $272 | $49 | $3.451
Low Based
Scenario Industry
Wide $1,082 | $1,108| $847 | $1,490| $779 $958 $536 $127 $6,928

Source: ClearSky Advis@011

4.3.1.1.1 Market Size for Service & Supply Chain During Construction
A4EA [T AOEAO OEUA T &£ OEA OODBDI U AEA fnd enbrdy@Qédé&rdtiqh OE A
sector, demonstrated ifTable4.5, makes up the vast majorigf spending in the industry:

1 Most of this spending will be on the wind turbine nacelle (described in Cha@&er

1 By 2018ijt is expected thatlmost $8.1billion will be spent on the construction phasantario-
basedservice and supply chaias shown iTable4.5.

© ClearSky Advisordnc. 2011 Page31

p2



The Economic Impacts of the Wind Energy Sector in Ontario 202018

Revised July2011

Table4.5: Economic Value of the OntaricBBased Wind Energy Secto€onstruction PhaseSupply Chain($Millions)

2011 | 2012 2013 | 2014 | 2015 | 2016 2017 | 2018 Total

Ontario
Expected | Based

$513 | $642 | $692 | $1,444| $1,177| $1,354| $1,132| $1,123| $8,077

Scenario Industry

$1,366 | $1,178| $1,269 | $2,649 | $2,159 | $2,483 | $2,076 | $2,060 | $15,240

Wide
ontario | ¢e48 | $660 | $968 | $1,629 | $1,431 $1,489 | $1,553| $1,481| $9,868
High Based
Scenario Industry
Wide | $1726| $1,227| $1,775| $2,988 | $2,625 | $2,731 | $2,848 | $2,716| $18,637
OnManoc | ¢3s3 | $563 | $416 | $756 | $364 | $456 | $223 | & | $3,161
Low Based
Scenario
Industry $1,020 | $1,033| $762 | $1,387| $668 | $836 | $409 $- $6,116

Wide

Source: ClearSky Advisors 2011

Annual Ontario Wind Energy Sector Construction
Phase Spending

$2.500 $2,159 1 $2,076 $2,060

Millions

I$1'441 $1,17JI $1~354I $1,138 $1,124

$513 I $642 I e I

2011 2012 2013 2014 2015 2016 2017 2018

Year
m Ontario-Based Spending i Total Industry Spending

SourceClearSky
Advisors Inc. 2011

Figure4.9: Expected Annual Ontario Wind Energy Sector Construction Phase Spending, 202018

4.3.1.1.2 Market Size for Operation & Maintenance in Ontario

4EA 1 AOEAO OEUA 1T &# OEA OOPPI U AEAET OAcKdaing OEA

Table4.6, makes umsmaller component of spending in the indust(relative to constructior)

1 O&M materials spending will far outweigh labour costs;

1 By 2018t is expected thabver$1.1billionwill be cumulatively spent on O&M services for wind

turbine installations in Ontaripand

1 Itis expected that ¥ 2018%91.6nillion will be spent annually in Ontario due to O&M services
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