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Figure 1.3: Person Years of Employment Created by the Wind Energy Sector in Ontario, Expected Scenario 2011-2018

Toillustrate, for a sample 2100 MW nameplate capacity wind energy generation project installed in

Ontario:

Table 1.1: Summary of 200 MW Project Sample Costs, Benefits, and Employment

Total Lifetime Cost (in 2011 $) $337,530,679
Expected Cost Total 20 Year O&M Cost $68,501,669
Total Expected Installation Cost $269,029,010
20 Year Economic Total 20 Year Economic Benefits $41,271,945
LanB::v?::tesrst(;n d 20 Year Lease Payments $38,668,407
Municipalities 20 Year Tax Payments $2,603,538
Total 1,416
Expected PYE Construction Phase 1,052
O&M Phase 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 conducted 43in-depth interviews to develop a comprehensive understanding of the
economics of the wind energy sector in Ontario. Occasionally, the in-depth interviews would be
complemented by emails to ensure that all necessary details were obtained from the interviewees.
Overall, we interviewed:

e Large and small project developers, representing over 92% of the MW volume of connected
projects and contracts offered to date;

e Leading independent engineering, construction, and consulting firms; and

e Manufacturers (both at the OEM and Tier 1 level), representing over 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 conjunction with the in-depth interviews, research from secondary resources was conducted to
further inform interviews, cross-check interview findings, compare Ontario-based findings in a global
perspective, and generally to enhance the understanding of the intricacies of the economics of the
Ontario wind energy sector. Notable examples of secondary sources include:

e Publications by the Ontario Power Authority (OPA) including Ontario’s Long-Term Energy
Plan (LTEP), Integrated Power System Plan (IPSP) and quarterly updates;

e Peer-reviewed studies from academic sources and publications; and

e 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 incorporates established and recognized 3rd party tools (Jobs and Economic Development Impact
Model-W1.10.2)" with in-house modelling. Inputs for the model were taken from ClearSky Advisors'’
market modeling as well as trusted 3rd party sources. In particular, economic multipliers specific to
Ontario were obtained from Statistics Canada, job creation data was taken from peer reviewed
publications, and price data was taken from sources such as the Ontario Power Authority, Ontario’s
Ministry of Energy and Moody's Investment Service. Cost data for fossil fuels includes environmental
and health externalities where they have been quantified by either peer reviewed publications or
government data. Given the controversy around including externalities, we have used conservative and
verifiable estimates and identified where we have used them wherever possible. Additional costs for
nuclear (including waste management and insurance) are not included.

Job creation outcomes are tailored to reflect domestic content requirements in the province and other
characteristics of Ontario’s Feed-in Tariff program. Person-years of employment (PYE) include only
direct and indirect jobs (induced jobs would be additional to figures reported here).

* National Renewable Energy Laboratory (NREL), Jobs and Economic Development Impact (JEDI) Model.
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2 Introduction

2.1 Background

The purpose of this study is to provide an understanding of the economic impact of Ontario’s wind
energy industry for the period 2011 — 2018. Specifically, the report considers the wind industry within
the context of and parameters laid out by the Ontario Government in the Long Term Energy Plan
(LTEP) that was released in November 2010. In the LTEP, the Ontario 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.

Based on the targets 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 five-fold increase from the capacity of 1,428 MW which was in-
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:

e Wind energy project developers;

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

e Jobseekers;

e Municipalities and landowners that host wind farms; and

e Equity and debt providers.

The study was commissioned by the Canadian Wind Energy Association (CanWEA) and has been
conducted by ClearSky Advisors on an independent basis. Our mandate has been to produce facts,
analysis, and forecasts but not to offer any recommendations.

2.2 Scope
There are three primary areas of focus for this report:

1. Ontario wind energy market economics from 2011-2018

2. Ontario wind energy market labour forecast from 2011-2018

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 2011-2018
e Annual and total forecast (in MWh) for the Ontario electricity market;
e Annual and total forecast (both in MW and dollar value) for the wind energy market in
Ontario, including both the construction and operations phases;

* Ontario Power Authority. (2010). Progress Report on Electricity Supply, 4th Quarter 2010.
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e Analysis of the market opportunity for each major service and supply segment during
the construction phase as identified in the Ontario Power Authority’s domestic content
grid;

e Forecast for the annual and total value of the operations and maintenance market to
support wind energy generation during the operations phase;

e Forecast for the share of the market to be captured by the Ontario supply and value
chain; and

e Forecast for the dollar value of benefits to landowners and communities in Ontario.

2. Ontario wind energy generation market labour forecast from 2011-2018:

e Annual direct and indirect employment during both the construction and operations
phases; and

e Employment breakdown by supply and value chain segments.

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

© ClearSky Advisors Inc. 2011 Page 8
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3 Market Forecast

The wind energy sector in Ontario is expected to grow significantly from 2011-2018. Specifically, the
market is expected to:

e Install an additional 5.6 GW of wind energy capacity by 2018, bringing Ontario’s total wind
energy capacity to 7.1 GW by 2018.
e Provide 3.11% of the required electricity in Ontario in 2011, increasing to 10.99% by 2018.

While the past decade has seen growth for the wind industry in Ontario, the LTEP targets continued
capacity growth through 2018, as shown in Figure 3.1.

Annual Wind Energy Installations - Expected Scenario
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Figure 3.1: Expected Ontario Annual Wind Energy Installations Forecast From 2011-2018 (in MW)

Ontario’s energy market is driven by the province’s energy procurement policy, as implemented by the
Ontario Power Authority (OPA). For wind energy specifically, the procurement policy has been
implemented through a series of programs since 2003, beginning with Renewable Energy Supply (RES)
I-1l, 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

3.12.1  Ontario Electricity Market Forecast
Ontario’s Long-Term Energy Plan (LTEP) clearly outlines that the years 2011 through 2018 will be a
period of change in the energy supply mix in Ontario.

e There is significant investment planned into transmission and energy conservation in Ontario.
e Electricity demand is anticipated to grow at a CAGR of 0.46%? from 2010 through 2018.

3 Ontario Power Authority. (2010). Ontario’s Long Term Energy Plan 2010-2030; Independent Electricity System Operator
(IESO). 2010. 18 Month Outlook From December 2010 to May 2012
http://www.ieso.ca/imoweb/pubs/marketReports/18Month ODF 201o0dec.pdf; and Ontario Power Authority. (2011). IPSP
Planning and Consultation Overview.
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e Coal-fired generation will be phased out in the province by 2014.

May 2011

e By 2025, 10,000 MW of existing nuclear generation capacity will be refurbished.

From 2011 to 2018, it is anticipated that total electricity demand in Ontario will increase from 142.4
TWh to 147.6 TWh, though by 2018, with an additional 17.8 TWh offset by energy conservation in

Ontario.

As the province aims to phase out coal by 2014, wind energy generation will increasingly become an

important part of the energy supply mix. In 2011, wind is anticipated to provide 3% of the required

electricity in Ontario, increasing to just under 11% by 2018*.

Ontario's Electricity Market Forecast 2010-2018
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Year

Sources: ClearSky Advisors Inc. 2011; OPA, IPSP Planning and Consultation Overview 2011;

OPA, Ontario’s Long Term Energy Plan 2010; IESO, 18 Month Outlook December 2010

Figure 3.2: Ontario's Electricity Market Forecast
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3.1.2 Implications of Long Term Energy Plan for Renewable Energy Capacity and Generation
Ontario’s LTEP outlines that 10,700 MW of renewable energy generation capacity (including wind,
solar, and biomass) is to come online by 2018 in the province of Ontario. This capacity is expected to

yield an annual electricity generation of 24.96 TWh, where:

e 78%is anticipated to come from wind energy;
e 12%is anticipated to come from solar PV; and
e 10% s anticipated to come from biomass sources.

* Generation is calculated as the difference between gross demand and energy conservation.
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3.1.3 Wind Energy Capacity in Ontario: Existing, Contracted, and Targeted
By 2018, the LTEP targets over 7 GW of installed wind energy generation capacity in Ontario. Table 3.1
illustrates that while the pace of development has been significant in the past, the next several years
will require a high pace of project awards if the province is to meet the LTEP target.

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

RES RESOP | On-Shore FIT | Samsung Total | Tarqet 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
development (MW)* 276.3 131.5 1,228.8 2,000 3,636.6 N/A N/A
Total (MW) 1,509.4 325.3 1,229.6 2,000 5,064.3 | 7,101.2 2,036.9

"As of December 31°, 2010°.
Sources: ClearSky Advisors 2011; OPA, Progress Report on Electricity Supply, 4" Quarter 2010

Table 3.2: Expected Wind Energy Generation Capacity Installations in Ontario by Program Type, 2011-2018

2011 2012 2013 2014 2015 2016 2017 2018 Total
RES 132 - - - - - - - 132
RESOP 276 - - - - - - - 276
On-
Shore 109 38 72 585 403 523 771 766 3,266
FIT
Samsun
g& - 400 400 400 400 400 - - 2,000
KEPCO

Sources: ClearSky Advisors 2011; OPA, Progress Report on Electricity Supply, 4" Quarter 2010

3.12.3.2  Wind Energy in Ontario: Pre-contract Development
Currently, there are more than enough FIT applications for wind energy projects awaiting approval by
the OPA to satisfy the targets of the LTEP.

e TheLTEP calls for 7.1 GW of installed wind energy capacity;
e AsofDec31% 2010, 1,428 MW of wind energy capacity are installed in the province; and
e This leaves a requirement of 5.6 GW of additional capacity to be installed.

® Ontario Power Authority. (2010). Progress Report on Electricity Supply, 4th Quarter 2010.
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Consider the above facts in light of the wind pipeline in the on-shore FIT program and Samsung and
Korea Electric Power Corporation (KEPCO) agreement as of Qg, 2010:

0.8 MW of FIT projects already connected in the province;

1,229 MW of FIT projects with contracts awarded and were under development;

2,000 MW of projects under development by the Samsung and KEPCO; and

5,153 MW of FIT project applications awaiting the economic connection test (ECT).

In total, the above numbers represent over 8.3 GW of potential wind energy capacity, from just
the FIT program and the Samsung & KEPCO agreements— far surpassing the 5.6 GW of
additional capacity required to meet the LTEP targets for wind energy.

It is not impossible for new project applications to be submitted, accepted, constructed, and connected

during the forecast period. After all, it is highly unlikely that all of the contracted and applied-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 be an economic connection to the grid.

However, the chances of new project applications making 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 development activity will be greatly reduced over the near term.
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3.2 Supply of Wind Energy Equipment

Compared to other renewable energy sources, the wind industry enjoys a relatively mature supply chain
at the global level. However, as part of the province’s FIT program, an increasing amount of the
equipment must be made in Ontario. For FIT projects with a commercial operation date (COD) before
December 31, 2011, the level of domestic content as defined by the OPA is 25% while for FIT projects
with a later COD, the level of domestic content is 50%. Projects under development by Samsung must
adhere to domestic content requirements similar to those under the FIT program. In short, this increase
in domestic content requirements means that a wind supply chain will need to be significantly
augmented in Ontario.

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

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 Installed System 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 between 20-40%.

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

3.2.12  Nacelle
For wind turbines installed in Ontario, on average, the nacelle accounts for 40% of the total installed
system cost. For this report, the nacelle is defined as including (where applicable):

e Nacelle frame and shell;
e Pitch system;

e Yaw system;

e Hub (and hub casing);

e Gearbox;

® From the interviews we conducted the average wind turbine in Ontario ranged from 2-2.3 MW.
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