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Disclaimer 

This document has been prepared by KPMG LLP (“KPMG”) for Clean Energy BC (“Client”) pursuant to the terms of our engagement letter with Client dated June 9, 
2014 and subsequent agreement (together “Engagement Agreement”).  KPMG neither warrants nor represents that the information contained in this document is 
accurate, complete, sufficient or appropriate for use by any person or entity other than Client or for any purpose other than in the Agreement. This document may 
not be relied upon by any person or entity other than Client, and KPMG hereby expressly disclaims any and all responsibility or liability to any person or entity other 
than Client in connection with their use of this document. 
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Executive Summary 
British Columbia (BC) has a long history of generating electricity through large hydroelectric facilities. Of 
the 43,000 gigawatt hours of electricity that BC Hydro generates each year, more than 90% is generated 
by large scale hydroelectric facilities such as those in the Peace and Columbia River Basins. Over the 
years, however, the utility has looked to purchase electricity from independent power suppliers and more 
recently from a mix of smaller clean energy projects in order to meet future electricity demand. As of 
April 1, 2014, 86 Electricity Purchase Agreements (EPA’s) with independent generators contribute 15,950 
gigawatt hours of annual supply to the BC grid, over 25% percent of all energy generated in the province.  
A significant portion of this supply comes from self-generation sources, (storage-based hydro projects 
Alcan LT, Brilliant 1 & 2) and large scale gas-fired thermal projects (McMahon, Island Generation) or load 
customer sources (biomass from pulp and paper companies) leaving about 9600 gigawatt hours or 15% 
of the annual supply largely from a portfolio of smaller Independent Power Producers (IPPs).  

KPMG was engaged by Clean Energy BC (CEBC) to examine the economic and social impacts of these 
clean energy projects. KPMG was asked to determine the economic benefits of a representative portfolio 
of clean energy projects in both the short and long term. To this end, KPMG surveyed a number of 
existing clean energy projects and developed the capital and operating profiles of representative projects. 
KPMG took this data and ran it through the Statistics Canada Input-Output Model, producing scalable 
estimates of economic impact for the entire portfolio and for individual project types. This data, 
supplemented by the qualitative findings of our research, led to a number of conclusions. 

KPMG found that the construction of the representative portfolio of projects with a capacity of 800 MW 
of Wind energy, 800 MW of Run-of-River Hydro energy and 400 MW of biomass energy would have the 
following benefits: 

Economic Benefits to BC  Direct and Indirect Benefits 
from Construction 

Direct and Indirect Benefits 
from Operation (Annual) 

GDP 
($CDN) 

$4.3 B $90 M 

Employment  
(FTE Person-Years) 

45,200 695 

Labour Income 
($CDN) 

$2.9 B $45 M 

The representative portfolio would have a direct and indirect impact of approximately $4.3 B in GDP 
contribution, 45,200 FTE Person-Years of employment, and $2.9 B of labour income in BC. Following 
construction, the clean energy cluster would have an annual direct and indirect impact of $90 M in GDP 
contribution, 695 FTE Person-Years of employment and $45 M of labour income.  

Our research suggested that many of these benefits would be local in nature, leading to long term direct 
and indirect economic benefits distributed widely across all corners of the province. Jobs and incomes 
would support First Nations and rural and urban communities throughout BC. Employment and other 
economic benefits from the operation of clean energy projects would last for the full life of the project, 
up to 60 years or more. Moreover, we found significant social and environmental benefits. In particular, 
First Nations communities stand to benefit in a number of substantive ways, such as through capacity 
development, which we have highlighted in the report.  

Overall, KPMG found that a portfolio of clean energy projects would result in a number of tangible 
economic and social benefits for British Columbians. 
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1 Assignment  
KPMG was engaged by Clean Energy BC (CEBC) to examine the economic and social impacts of 
developing clean energy projects in British Columbia (B.C.). The purpose of this study was to assist 
CEBC members and stakeholders to further understand the benefits of developing clean energy and to 
assist CEBC in positioning the benefits of renewable energy development. KPMG was specifically asked 
to:  

■ Identify the economic benefits associated with a representative portfolio of clean energy projects 
within B.C.  

■ Highlight regional economic benefits in addition to provincial benefits (where data is available) 

■ Outline longer-term impacts of renewable energy development in B.C. with a specific focus on 
regional and First Nations impacts.  
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2 Methodology 
KPMG’s methodology was designed to accurately assess the economic benefits, both qualitative and 
quantitative, of clean energy projects within B.C. To do this, KPMG took the following high-level steps:  
 
1) In conjunction with CEBC, KPMG identified a representative portfolio of clean energy projects in B.C. 
2) Developed and distributed a survey to past clean energy project developers to obtain representative 

expenditure data for economic impact calculations 
3) Collected and normalized project expenditure data from survey participants 
4) Standardized inputs to the Statistics Canada Input-Output Model 
5) Completed 4 runs of the Statistics Canada Input-Output Model to estimate economic impacts from 

construction and operation of each type of clean energy project 
6) Interpreted and synthesized results from the Statistics Canada Input-Output Model 
7) Scaled results to estimate the economic impact of the selected clean energy portfolio of projects 
8) Collected social impacts through First Nations discussions and research 
9) Analyzed distribution of benefits across B.C. 

Step 1: Identified a representative portfolio of clean energy projects in B.C. 

KPMG worked with CEBC to identify sample clean energy projects across a variety of generation types 
within the Province. Both fully operational projects and projects under construction were considered as 
part of the study. In conjunction with CEBC, KPMG identified 9 run-of-river hydroelectricity projects, 2 
wind projects, and 1 biomass project to participate in the study. Representatives from these projects 
were contacted by CEBC and KPMG to explain the objectives of the study.  

Step 2: Developed and distributed a survey of past clean energy projects to obtain representative 
market data for economic impact estimation 

KPMG used an Input-output model (I-O model) to simulate the economic impact of clean energy projects. 
In Canada, the most authoritative and comprehensive I-O model is the Statistics Canada Interprovincial I-
O Model, and this is the model that has been used by KPMG in many different economic analysis 
mandates. KPMG collaborated with Statistics Canada’s I-O model expert to determine what inputs would 
be needed to run the I-O model and what is the appropriate number of times the model should be ran to 
adequately estimate the economic impacts of clean energy project construction and operation. KPMG 
determined that the Statistics Canada model would be run separately to model the capital expenditures 
associated with each energy type, but would be run once to model the operating expenditures 
associated with an average clean energy project.  

KPMG asked each participating project to provide information on the various operating and capital 
expenditures associated with construction and ongoing operations of the plant. Furthermore, KPMG 
asked for an approximate breakdown of the percentage of each expense that was sourced within B.C., 
within Canada but outside of B.C., and internationally. KPMG also collected the total capacity (measured 
in Megawatts) and project capacity factor of each participating plant.  

KPMG collaborated with CEBC to hold conference calls involving representatives from each of the 
participating projects. KPMG also spoke with each study participant on a one-on-one basis.  During these 
conversations, KPMG clearly communicated the goals and objectives of the study. Participants were 
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reassured that the information provided would not be shared on a standalone basis, but only in aggregate 
with CEBC and in the final report. KPMG also addressed concerns and answered questions that the 
study participants had prior to data collection.  

KPMG distributed templates for data collection to each survey participant. The templates asked for 
capital and operational expenses of the plant, as well as the percentage purchased in B.C., in Canada but 
outside of B.C., and internationally. The data template was accompanied by a short memo that contained 
instructions and an explanation of how the data would be used.  

In the template distributed to survey participants, KPMG provided sample expense line items for both 
capital and operating costs. The following list is a selection of the capital expense categories that were 
provided as expense types, which survey participants were allowed to supplement with others: 

■ Civil (intake, powerhouse building and 
miscellaneous civil expenses) 

■ Engineering and Project management 

■ Power line capital cost 

■ Station interconnection cost 

■ Generation equipment 

■ Bonding and insurance 

■ Construction management 

■ Construction services 

■ Switchgear building 

■ Land and rights, flowage, site access, and 
clearing

 Step 3: Collected and normalized project data from survey participants 

KPMG received data from the following survey participants that was used for the purposes of the 
economic impact study:  

■ Run-of-River Hydroelectricity:  

– Box Canyon (Box Canyon Hydro Corporation, Sound Energy Inc.) 

– Canoe Creek (Tla-o-qui-aht First Nation and Swiftwater Power Corp.) 

– Culliton Creek (Culliton Creek Power Limited Partnership) 

– Upper Lillooet River (Upper Lillooet River Power Limited Partnership) 

– Tretheway Creek (Innergex Renewable Energy Inc.) 

– North West Stave River (Innergex Renewable Energy Inc.) 

– Fitzimmons Creek Hydro (Fitzsimmons Creek Hydro Limited Partnership 

– Forrest Kerr / Mclymont Creek / Volcano Creek (Coast Mountain Hydro Limited Partnership) 

– Kokish River (Kwagis Power Limited Partnership) 

■ Wind  

– Quality Wind (Capital Power) 

– Bear Mountain (Alta Gas) 

■ Biomass 

– Merit Basin Biomass (Merritt Green Energy Limited Partnership) 

 

KPMG created a financial model that established a common set of expense line items for each project 
type. Within each energy type, most survey respondents reported similar capital expense line items. 
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Discrepancies between survey responses were handled on a case-by-case basis. Where there was 
uncertainty regarding specific line items, KPMG contacted the survey respondent for further clarification.  

KPMG normalized capital and operating expenses by capacity (MW) and energy (MWh). This enabled 
economic impacts to be estimated on a per-MW and per-MWh basis and scaled based on different 
portfolios of clean energy projects. 

Once all capital and operating expenses were normalized, KPMG created a profile of the average capital 
costs for each of biomass, wind, and run-of-river hydroelectricity plants. A profile was also created to 
represent the average operating costs of a typical clean energy project. For each capital cost profile, 
KPMG assessed the cost per MW for the standardized expense line items. We then identified the 
percentage that each line item represented of the total project cost. This percentage was then compared 
across similar projects, resulting in the calculation of the average percentage of the average total project 
cost represented by each line item.  

Averaging costs in this manner allowed us to account for economies of scale. Because our original 
survey drew from projects of all sizes, the average percentage of the average total project cost of each 
expenditure was an accurate representation of the costs that could be expected by an average sized 
firm. 

KPMG used this figure, the average percentage of the average total project cost represented by each line 
item, to calculate the cost (in CAD per MW) that each capital line item would represent for a typical wind, 
biomass, and run-of-river project.  

 

Expenditure

Total Project 

Cost 

($000s per MW)

Percent of Total 

Project Cost

(%)

Total Project Cost 

($000s per MW)

Percent of Total 

Project Cost

(%)

Average %
% Purchased

 in BC

% Purchased 
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Canada

% Purchased 

Internationall

y

Turbine

Turbine installation

Foundation

Line Costs

Substation

Engineering & Project Management

Site roads

On‐site collection system

Other Capital

Buildings

Insurance

Total Capital Cost  $   %   $   %  0%

Average Total Cost:  $ 

Sample Wind Project 1 Sample Wind Project 2

1. Identify the Percent that 
each line item represented of 
the project’s total cost

2. Calculated the average 
weight of expense item as 
percentage of total project cost

3. Calculate the average total 
capital cost of a Wind Project
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Step 4: Standardize inputs to Statistics Canada Input-Output Model 

The Statistics Canada Input-Output model was used in this engagement to estimate the impacts on GDP, 
employment, and labour income within B.C. of a typical biomass, wind, and run-of-river hydroelectricity 
clean energy project. KPMG provided Statistics Canada with the standard cost profiles (capital and 
operating) of a biomass, wind, and run-of-river energy project, which were then ran through the Input-
Output model.  Each capital and operating cost item was attributed to an appropriate industry 
classification code. KPMG worked with Statistics Canada I-O model expert to complete and validate this 
attribution. For example, the run-of-river capital expense profile includes a line item for a switchgear 
building. Statistics Canada attributed 100% of this line item to a code in the Input-Output model for 
“switchgear, switchboard, relays and industrial control apparatus”. KPMG deemed this to be an 
appropriate representation of the original line item.  

Statistics Canada based their conversion of KPMG’s data on the following factors:  

■ Statistics Canada Input-Output Commodity Classification (IOCC) 

■ Statistics Canada products classification 

■ Statistics Canada economic impact simulation model 

 

Where a capital or operating expense line item provided by KPMG was represented by more than one 
IOCC category, Statistics Canada used the following approach:  

■ Capital expenses: Statistics Canada used the commodity patterns from the Final Demand Table for 
investments in construction and machinery and equipment for NAICS Sector 22 – Utilities  

■ Operating expenses: Statistics Canada used the commodity pattern from the Input Table for IO 
industry “Electric power generation, transmission and distribution” 

KPMG conducted a detailed review of Statistics Canada’s allocation of expenses with internal subject 
matter experts.  

 

Step 5: Completed 4 runs of the Statistics Canada Input-Output Model to estimate construction 
and operating impacts 

Once KPMG and Statistics Canada agreed on the allocation of expenses, Statistics Canada ran the 
economic shock through the Input-Output model. Statistics Canada ran the model separately for each of 
the following economic shocks:  

■ Wind energy plant capital expenditures 

■ Run-of-river hydroelectricity plant capital expenditures 

■ Biomass plant capital expenditures 

■ Clean energy plant operating expenditures (representative of all types of clean energy projects) 

 

KPMG received results from each of the four iterations of the model (Wind, Run-of-River, and Biomass 
Capital Expenditures, and Operating Expenditures). Our team extracted, analyzed and interpreted the raw 
data to determine the direct, indirect, and induced impact of each energy type on GDP, employment, and 
labour income generated through construction and operations.  
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Details on the Statistics Canada I-O model and the way it was used for the purposes of this study are 
available in Appendix A. 
 
Step 7: Scaled results to estimate the economic impact of the selected clean energy portfolio of 
projects 
 
To allow for flexibility in estimating the impact of different clean energy project portfolios, KPMG 
estimated the economic impact on a per MW basis for construction and per MWh for operations. As a 
result, we are able to scale the outputs based on the capacity of the projects in a hypothetical portfolio 
and model various scenarios. In order to extract relevant and meaningful conclusions from this data, 
KPMG and CEBC elected to create a representative portfolio of clean energy projects that would meet 
projected future energy demand. This portfolio was developed in consultation with CEBC and our internal 
industry experts, and serves as a realistic vision of the future state. The selected portfolio has the 
following energy types and total capacity: 
  

■ 800 MW of Wind Energy with an average capacity factor of 32% 

■ 800 MW of Run-of-River Energy with an average capacity factor of 35% 

■ 400 MW of Biomass Energy with an average capacity factor of 11.5% 

Step 8: Collected social impacts through First Nations discussions and research 
 
KPMG collected information on the social impacts of clean energy projects and their impact on the 
surrounding communities through a variety of methods. Anecdotal evidence was collected from a variety 
of the clean energy projects surveyed in Step 3. Insights were also gathered from a variety of sources, 
including novels (primarily Aboriginal Power, written by Chris Henderson) and KPMG’s research and 
analytics platforms.  
 
Step 9: Analyzed distribution of benefits across B.C. 
 
To prove the wide distribution of benefits from clean energy projects in B.C., KPMG plotted the 
approximate location of a representative group of existing clean energy projects on a map of the Province 
of B.C. We leveraged our information on the social impacts of clean energy projects in B.C. to come to 
conclusions on the distribution of benefits that these projects enable.  
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3 Economic Benefits from Clean Energy 
Projects in B.C.  

  

3.1 Economic Benefits Studied  

Major projects bring a range of economic benefits over the construction and operating period in their 
lifecycle. While Gross Domestic Product (GDP) is frequently used as a measure of the overall impact on 
the economy, KPMG recognizes 7 additional dimensions of impact, including employment, labour 
income, government revenue, balance of trade, investment attraction, quality of life, and economic 
ecosystem development (which can include economic clustering, talent pooling, value chain 
diversification, innovation, technological transfer and others). 

The scope of this study included quantifying the economic impact of clean energy projects in 3 of these 
dimensions – GDP, Labour Income, and Jobs created or sustained. A future study can focus on 
assessing additional dimensions of impact which are potentially significant. 

 
 
 
We define the three measurements of economic impact in scope of our study below.  
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Gross Domestic Product (GDP) 

GDP is the “total unduplicated value of goods and services produced in the economic territory of a 
country or region during a given period”1. GDP includes household income from current productive 
activities (wages, salaries and unincorporated business income) as well as profits and other income 
earned by corporations. In the context of our study, GDP serves as a measure of the total value-added 
production in BC resulting from the construction and operation of the selected clean energy project 
portfolio. 

Employment 

In our study we measure the employment impact in terms of full-year equivalent positions for ongoing 
employment (i.e. employment impact associated with annual expenditures). Full-year equivalent positions 
are counted according to their duration and not according to whether they were full-time or part-time. 
Accordingly, an individual who is permanently employed for the entire year in a part-time capacity (e.g. 
hotel service staff, seasonal labour) represents one full-year equivalent job or position.  

Labour Income 

Labour income represents the total earnings of employees, consisting of wages and salaries as well as 
supplementary labour income (such as employer’s contributions to pension funds, employee welfare 
funds, the Unemployment Insurance Fund and workmen’s Compensation Funds).  

To measure the economic benefit of clean energy projects, specifically the units described above, KPMG 
used the Statistics Canada Input-Output model (I-O model) which is discussed at length in Appendix A.  

3.2 Types of Economic Impacts Studied  

The economic shock from the construction and operation of clean energy projects can impact the 
economy via three main transmission mechanisms – direct impact, indirect impact and induced impact, 
which have been defined below. While our study quantified all of the above impacts, we have chosen to 
summarize our results by totaling the Direct and Indirect impacts only. This makes our results relatively 
conservative, and avoids concerns that are sometimes expressed with the attribution of Induced Impacts 
to specific projects. We present our working definition of each type of impact below. 

Direct Economic Impact 

Direct economic impact is the total amount of additional expenditure within a defined geographical area 
(B.C.) that can be directly attributed to the economic “shock” or event. Direct economic impact 
represents the deliveries by domestic industries and imports necessary to satisfy final demand 
expenditures on products and services. An example of a direct economic impact are the materials and 
services associated with constructing and operating a clean energy plant that are purchased by the 
developer.  

                                                      
1 (Statistics Canada - Industry Accounts Division, System of National Accounts, 2009) 
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Indirect Economic Impact 

Indirect economic impacts are the upstream activities associated with supplying intermediate inputs (the 
current expenditures on goods and services used up in the production process) to the directly impacted 
industries. An example of an indirect economic impact are the purchases that suppliers of the clean 
energy plant have to make (in the form of goods and services), to meet the plant’s needs.  

Induced Economic Impact 

Induced economic impacts are an estimation of the production and imports associated with the spending 
of wages on consumption. An example of an induced economic impact are the employees of the clean 
energy plant purchasing goods and services (at a household level) with their earnings.  Induced economic 
impacts, while having a significant effect on the Canadian economy, are difficult to forecast accurately 
and are sometimes not considered when evaluating a specific activity’s economic benefit. 

For the purposes of this report, when we refer to economic benefits, we focus on the direct and indirect 
economic impacts. 

3.3 Results Summary – Clean Energy Portfolio 

KPMG analyzed and scaled the outputs of the Statistics Canada I-O model to assess the economic 
benefits of a portfolio of clean energy projects. This portfolio includes the following energy types:  

■ 800 MW Wind Energy with an average capacity factor of 32% 

■ 800 MW Run-of-River Energy with an average capacity factor of 35% 

■ 400 MW Biomass Energy with an average capacity factor of 11.5%  

We find that a portfolio of projects with this capacity would result in the following economic benefits for 
B.C.  

 

3.3.1 Economic Benefits from Construction 
 
KPMG estimates that the construction of the representative portfolio of projects will require a total 
capital expenditure of $7.9 B, which will have a direct and indirect impact of approximately $4.3 B in GDP 
contribution, 45,200 FTE Person-Years of employment created or sustained, and $2.9 B of labour income 
generated in BC.  These figures exclude induced economic benefits to BC and benefits to other 
provinces and territories of Canada. 
 

Economic Benefits to BC 
from Construction 

Direct  
Benefits 

Direct and Indirect 
Benefits 

Induced 
Benefits 

GDP 
($CDN) 

$3.2 B $4.3 B $1.4 B 

Employment  
(FTE Person-Years) 

31,500 45,200 12,600 

Labour Income 
($CDN) 

$2.1 B $2.9 B $0.6 B 
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3.3.2 Economic Benefits from Operations 
 
We estimate that the operations of the representative portfolio of projects will require an annual 
expenditure of $118 M, which will have an annual direct and indirect impact of $90 M in GDP 
contribution, 695 FTE Person-Years of employment created or sustained, and an associated $45 M of 
labour income generated in BC. These figures exclude induced economic benefits to BC and benefits to 
other provinces and territories of Canada. It should also be mentioned that because clean energy jobs are 
rooted in long-term EPA’s with BC Hydro, a crown corporation with a healthy balance sheet, jobs linked 
to the operation of clean energy projects are stable, predictable and virtually guaranteed for the life of the 
project. Unlike many jobs in the resource industry, fluctuating commodity prices are not a risk to clean 
energy employment.  

 
 

A breakdown and further analysis of the economic benefits from each type of clean energy project 
follows. 

 

  

Economic Benefits to BC 
from Operations (Annual) 

Direct  
Benefits 

Direct and Indirect 
Benefits 

Induced 
Benefits 

GDP 
($CDN) 

$49 M $90 M $17 M 

Employment  
(FTE Person-Years) 

149 695 157 

Labour Income 
($CDN) 

$14 M $45 M $7 M 
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3.4 Results Detail - Wind Energy  

Based on data collected from actual projects, we estimate that a typical set of wind projects with 800 
MW capacity would cost approximately $2 B to construct, and $52 M to operate on an annual basis, 
assuming an average capacity factor of 32%. This expenditure would generate the following economic 
benefits during construction and operations. 

 

3.4.1 Economic Benefits from Construction  
 
We estimate that the construction of a set of wind energy projects with 800 MW capacity will have a 
direct and indirect impact of approximately $720 M in GDP contribution, 9,300 FTE Person-Years of 
employment created or sustained, and $609 M of labour income generated in BC.  These figures exclude 
induced economic benefits to BC and benefits to other provinces and territories of Canada. 

 

 

 

 

We estimate that the majority (70%) of direct and indirect jobs created/sustained as a result of the 
construction of wind energy projects are in electric power engineering, and construction. A complete 
summary of the distribution of occupations created/sustained in B.C.’s economy are found in Figure 2.  

 

Figure 1. Economic Benefits from Construction of Wind Projects 
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3.4.2 Economic Benefits from Operations  
 
We estimate that the operation of a set of wind energy projects with 800 MW capacity at an average 
capacity factor of 32% will have an annual direct and indirect impact of approximately $40 M in GDP 
contribution, 306 FTE Person-Years of employment created or sustained, and $20 M of labour income 
generated in BC.  These figures exclude induced economic benefits to BC and benefits to other 
provinces and territories of Canada. 
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Figure 2. B.C. Jobs Created or Sustained (FTE Person Years) from the Construction of Wind Energy Projects 

Figure 3. Annual Economic Benefits from Operations of Wind Energy Projects 
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3.5 Results Detail - Run-of-River Energy 

Based on data collected from actual projects, we estimate that a typical set of run-of-river projects with 
800 MW capacity would cost approximately $3.3 B to construct, and $57 M to operate on an annual 
basis, assuming an average capacity factor of 35%. This expenditure would generate the following 
economic benefits during construction and operations.  

 

3.5.1 Economic Benefits from Construction  
 
We estimate that the construction of a set of run-of-river projects with 800 MW capacity will have a 
direct and indirect impact of approximately $2 B in GDP contribution, 21,900 FTE Person-Years of 
employment created or sustained, and $1.4 B of labour income generated in BC.  These figures exclude 
induced economic benefits to BC and benefits to other provinces and territories of Canada. 

  

 

Similar to wind energy, we estimate that 70% of the jobs created/sustained within B.C. (measured in 
FTE years) are in electric power engineering and construction. A complete summary of the distribution of 
occupations created/sustained in B.C.’s economy is found in Figure 5. 

Figure 4. Economic Benefits from Construction of Run-of-River Projects 
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Figure 5. Jobs Created or Sustained (FTE Person Years) from the Construction of Run-of-River Projects 

 

It should be noted that run-of-river energy projects present significant employment opportunities to local 
communities and First Nations. These benefits are further described in Section 4.0. We comment on the 
dispersion of the economic benefits throughout the province in Section 5.0.  
 

3.5.2 Economic Benefits from Operations 
 
We estimate that the operation of a set of run-of-river energy projects with 800 MW capacity and an 
average capacity factor of 35% will have an annual direct and indirect impact of approximately $43.5 M in 
GDP contribution, 334 FTE Person-Years of employment created or sustained, and $22 M of labour 
income generated in BC.  These figures exclude induced economic benefits to BC and benefits to other 
provinces and territories of Canada. 
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Figure 6. Annual Economic Benefits from Operations of Run-of-River Projects 
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3.6 Results Detail - Biomass Energy 

Based on data collected from actual projects, we estimate that a typical portfolio of biomass projects 
with a 400 MW capacity would cost approximately $2.6 B to construct and $73 M to operate on an 
annual basis, assuming an average capacity factor of 11.5%. This expenditure would generate the 
following economic benefits during construction and operations.  

 

3.6.1 Economic Benefits from Construction 
 
We estimate that the construction of a set of biomass projects with 400 MW capacity will have a direct 
and indirect impact of approximately $1.6 B in GDP contribution, 13,900 FTE Person-Years of 
employment created or sustained, and $871 M of labour income generated in BC.  These figures exclude 
induced economic benefits to BC and benefits to other provinces and territories of Canada. 

 

Figure 7. Economic Benefits from Construction of Biomass Projects 
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We estimate that the largest component of jobs created/sustained (41%) are in electric power 
engineering and construction. A complete summary of the distribution of occupations created/sustained 
in B.C.’s economy are found in Figure 8. 

 

 

 
 

Figure 8. B.C. Jobs Created or Sustained (FTE Person Years) from the Construction of Biomass Projects 

(Number of Jobs Created / Sustained, Percentage of Total 
Direct and Indirect Jobs Created or Sustained) 
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3.6.2 Economic Benefits from Operations  
 We estimate that the operation of a set of biomass projects with a 400 MW capacity at an average 
capacity factor of 11.5% will have an annual direct and indirect impact of approximately $7 M in GDP 
contribution, 55 FTE Person-Years of employment created or sustained, and $3.5 M of labour income 
generated in BC.  These figures exclude induced economic benefits to BC and benefits to other 
provinces and territories of Canada. 

 

 

  

Figure 9. Annual Economic Benefits from Operations of Biomass Projects 
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4 First Nations Benefits 
Reflecting the historic richness of the natural environment, British Columbia has the largest number and 
diversity of First Nations in Canada.  There are 203 separate Indian Bands recognized by senior 
governments.  Well over half of these bands have been introduced to the clean energy sector in BC 
today. Appendix C plots BC clean energy projects with electricity purchase agreements (EPA’s) in place 
on a map of the traditional territories of First Nations groups in British Columbia, underscoring the wide 
geographical distribution of these projects.   
 
First Nations participation ranges from being recipients of benefits through Impact Benefit Agreements 
right through to a growing number of First Nations becoming owners, developers and operators of clean 
energy projects on their own or through joint ventures with private sector companies. Given the diversity 
and richness of cost effective clean energy fuels and their location throughout the province, there is 
tremendous opportunity for increased First Nation involvement in this sector. 
 
Since its inception in 2011, the BC government’s First Nations Clean Energy Business Fund has provided 
over $5 million to 80 Aboriginal communities in capacity, feasibility and equity funding. This program 
supports BC First Nations to become involved in the province’s clean and renewable energy sector in 
wind, small hydro, biomass and other clean technologies such as geothermal, solar and ocean energy. 
 
The federal government through the departments of Aboriginal Affairs and Northern Development 
Canada and Natural Resources Canada have also assisted First Nations with Clean Energy project 
opportunities in BC. 
 
Benefits resulting from the development of clean energy projects across B.C. have an extensive and 
significant impact on the surrounding First Nation communities. The benefits of these projects to First 
Nations people and communities are seen in the following ways:  
 
1) Employment Opportunities 
2) Training Opportunities 
3) Financial Benefits 
4) Opportunities for Organization of Governance 
5) Increased Economic Activity 
6) Environmental Benefits 
7) Archaeological and Cultural Assessments  
8) Social Benefits 
 
This section explores each of these categories sequentially. 
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4.1 Increased Employment Opportunities 
The types of employment opportunities generated by the implementation and operation of clean energy 
facilities vary significantly by project. Opportunities typically arise through either supply contracts during 
construction and full time employment opportunities throughout the lifetime of the clean energy project2. 

4.1.1 Supply Contracts 

Companies or organizations rely heavily on local supply contracts to fulfil the needs of the project during 
pre-construction and construction. Once the project has been constructed and is operating there are also 
opportunities for ongoing supply contracts to service the camp and maintain the surrounding land and 
facilities.  
During construction and pre-construction, supply contracts are typically short term, and limited to the 
duration of construction. Combined, the construction and pre-construction phases of clean energy 
projects may last up to several years. Contracts that are commonly filled by local companies or 
individuals during this period may fall into the following categories:  

 

■ Tree clearing 

■ Line development 

■ Road clearing and maintenance  

■ Carpenters 

■ Civil contracting 

■ Cook 

■ Cleaning  

■ Driller  

■ Earthworks 

■ Environmental monitors 

■ Heavy equipment operators 

                                                      
2 (Clean Energy Association of B.C., 2013) 

■ Mechanic/mechanic’s helper 

■ Rock crusher operators 

■ Rock truck drivers 

■ Truck drivers 

■ Welders 

■ Yard hand 

■ Construction labourer 

■ Snow removal 

■ Water transport 

■ Tree clearing 

■ Road construction and maintenance 
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4.1.2 Full Time Employment 

Clean energy projects have the potential to offer ongoing full-time employment opportunities to local 
First Nation community members. The number and type of position vary significantly between projects.  

As an example, KPMG spoke with Jasmine Paul, the Director of Lands for the Sechelt First Nation, who 
informed us that on some clean energy projects, developers have provided employment for a number of 
individuals from the surrounding communities and regions, and one of these individuals is a band 
member that is employed full time to assist in plant operations3.  

Other clean energy projects within B.C. employ long term operators from surrounding First Nation 
communities. Local community members are relied upon to provide skilled labour and ensure that the 
clean energy projects are sustainable in rural areas. As seen in these examples, this often results in long 
term job creation during plant operations. And, as mentioned earlier, the jobs created by the operation of 
clean energy projects are rooted in long-term EPA’s. As such, they are not susceptible to economic 
shocks or commodity price fluctuations. Simply put, clean energy projects can be a stable, predictable 
source of long-term employment for First Nations community members.  

4.2 Training Opportunities  

Training opportunities are most often provided to local First Nations communities with support from the 
clean energy project developer. Developers’ support for training typically falls on a spectrum of 
involvement, ranging from assistance in securing additional funding for training from the government, to 
coordination of training initiatives with the local First Nation employment / training centre. Job training is 
most often focused on trades such as welding, carpentry, environmental studies and monitoring, and 
plant linesmen.  

First Nations use letters of employment obtained from project developers to demonstrate their need for 
training, typically in a trade, from the Federal Government. The Government then evaluates the true need 
for training as a result of the approved project and makes funding decisions accordingly. During 2013, a 
B.C. Clean Energy developer issued letters to support the funding of training in the local area which 
housed four different First Nations communities. Combined, these First Nations communities received 
$1.2 Million in clean energy training funding from the Federal Government. In this way the developer 
acted as an enabler in the training process and worked in conjunction with local training and employment 
centres across each of the First Nations communities to ensure that adequate funding was secured4. 

Where possible, developers will provide guidance to local First Nations communities on the types of 
trades and skills that will be required during pre-construction, construction, and operations. Trades people 
are most commonly required, as they provide an essential skill set during the construction phase of 
project development. Due to the short lead time that some projects have prior to pre-construction, it is 
sometimes difficult for developers to provide adequate notice to local First Nations on the type and 
duration of skills and contract work that will be required. When developers are able to build projects in 
the same geographic region, there is an added benefit of providing ongoing training and employment for 
local First Nations communities. A Canadian clean energy developer found this to be the case in a coastal 

                                                      
3 (Paul, 2014) 
4 (Clean Energy Association of B.C., 2013) 
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B.C. region where they have seen four generations of projects being built. This has provided the 
surrounding First Nations groups with ample training opportunities and experience in their trade area5. 

In 2005 the Aboriginal Skills group was launched in B.C. and currently operates as a non-profit 
partnership dedicated to increasing Aboriginal employment in strategic markets. The society proudly 
collaborates with First Nation communities, Metis Provincial Council and with both industry and training 
institutions.6 The organization has had a significant impact on Aboriginal training for employment in clean-
energy on the West Coast of B.C. Most notably, one of the organization’s key initiatives has been the 
Independent Power Plant Operator Training Program, which is a three-part, 18 week course that provides 
entry-level workers with the necessary foundation, technical and hands0on experience to become run-of-
river power plant operators. The program was created in partnership with Sechelt Indian Band, Regional 
Power Ltd., and Cloudworks Energy Inc7. 

4.3 Financial Benefits  

Financial benefits provided to First Nations communities in return for the use of their traditional territory 
acts as a catalyst for other development opportunities, from enhanced economic activity and organization 
to the creation of new businesses and an improved quality of life.  At the onset of all projects, the 
developer and local First Nation will reach an Impact Benefit Agreement, which identifies how 
stakeholders will be compensated for use or impact on their lands, livelihood and lifestyle8. Financial 
benefits are typically provided to First Nations in the following forms:  

■ Royalties; 

■ Equity; and 

■ Revenue Sharing 

4.3.1 Royalties (From Economic Impact Report) 

First Nations communities in B.C. typically generate revenues through market commodities such as 
mining and forestry that are susceptible to natural variation such as the stock of fish that run through 
rivers or the availability of a finite natural resource. Royalty agreements with clean energy projects 
present an opportunity for the First Nations to generate a stable, dependable, and predictable income 
stream over a long time period. Royalties are offered to First Nations groups through agreements 
between the developer and local band. As the clean energy project often has a fixed price EPA with BC 
Hydro that spans 20 to 40 years, there is a significant and consistent income opportunity for First Nations 
to collect a percentage of the revenues generated by the Developer’s agreement with BC Hydro. 

Stable revenue streams present a significant opportunity for B.C. First Nations to support the consistent 
provision of services from the band and provide an enhanced quality of life within the community. This is 
particularly true for B.C. First Nations, who have the opportunity to access Provincial and Federal funds 
for social programs and economic development. However, the duration of these funds typically doesn’t 
extend past one or two years. 

                                                      
5 (Clean Energy Association of B.C., 2013) 
6 (Aboriginal Skills Group, 2014) 
7 (Aboriginal Skills Group, 2014) 
8 (Henderson, 2013) 
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Based on the Economic Impact Report conducted by Clean Energy B.C. in 2013, First Nations generate 
an average of $185 M on 1,100 MW of installed clean energy capacity. At the time of the study, the 
average royalty per MW was about $10,000 for 40 years9.  

4.3.2 Equity (From Economic Impact Report) 

Instead of receiving royalties from a clean energy project operating on First Nations land, equity offerings 
are designed to provide the local band with a stake in the project which represents an asset with a 
predictable revenue stream. Many B.C. First Nations hold equity options that, once exercised, provide a 
minority ownership in limited partnerships with developers. The same Economic Impact Report 
conducted in 2013 by Clean Energy B.C. found that annual cash distributions from equity agreements 
vary from $180,000 to $980,000. Similar to royalty agreements, this revenue source is low risk and stable 
which represents a long term opportunity to improve the band’s quality of life and service offering.   

In select agreements, full equity ownership of the clean energy project will be transferred to the First 
Nations upon completion of the developer’s EPA with BC Hydro. These projects amass substantial value, 
with 1 in 4 projects valued at $65 Million over the life of the EPA.  

4.3.3 Revenue Sharing (From Economic Impact Report) 

Revenue sharing differs from other forms of financial benefits because money is transferred from the 
B.C. Provincial Government to the First Nations group impacted by the clean energy project. The B.C. 
Provincial Government receives water rent from hydro projects and participation rent from wind projects, 
which is then shared with local First Nations. The Clean Energy Act stipulates that the Provincial 
Government must split all of these revenues evenly with First Nations. 37.5% of the revenues generated 
by BC Hydro will be allocated directly to First Nations, and 12.5% will fund the First Nations Clean Energy 
Business Fund. This act applies to all clean energy projects created after July, 2010. 

4.4 Opportunities for Organization of Governance 

The influx of capital and resources that clean energy projects provide to surrounding First Nations 
communities serve as an enabler for improved organization within bands. Clean Energy Developers and 
First Nations have witnessed the improvement of governing systems within First Nation communities, 
allowing bands to be better organized and governed more effectively. 

4.5 Increased Economic Activity 

Clean energy project developers in B.C. have found that the influx of resources and opportunities into 
surrounding First Nations communities acts as a catalyst for other economic initiatives within the band / 
community. In Dances with Dependency: Out of Poverty Through Self-Reliance, author Calvin Helin 
claims that “Without a revenue source independent of the federal government, Aboriginal communities 
will continue to be trapped in the cycle of poverty”10. 

                                                      
9 (Clean Energy Association of B.C., 2013) 
10 (Henderson, 2013) 
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4.6 Environmental Benefits 

Clean energy project developers often commit to environmental monitoring and improvement initiatives 
that both document environmental characteristics and provide solutions to minimize the impact that any 
project would have on the surrounding environment.  

Fisheries enhancement projects are often implemented alongside run-of-river projects, with the intention 
of mitigating any impact on local fish stock. First Nations communities rely heavily on the natural 
resources found in their environment, and a depletion of fish in local rivers would be devastating to these 
communities. Fisheries enhancement projects often result in a significant improvement in the return of 
fish to rivers. For example, a partnership between the Sechelt Indian Band and Regional Power has 
resulted in a dramatic increase in pink salmon returns. When a 16mw run-of-river project was completed 
in 1997, annual returns numbered in the low hundreds. Since then, the Sechelt Indian Band and Regional 
Power have worked together building spawning channels, introducing spawning gravel, and monitoring 
the creek. In 2013, those efforts culminated in an estimated return of over 20,000 pink salmon12. 

Clean energy developers often hire security to patrol and monitor the land where their projects have 
been implemented. This land has often never had security or been monitored, and local developers have 
found that the implementation of regular monitoring has had a corresponding effect in the decline of 
illegal poaching and abuse of resources. KPMG interviewed one clean energy developer who found that 
the poaching of wildlife declined significantly following the implementation of environmental monitoring 
and security, as there is more oversight and protection of the environment and wildlife13.  

4.7 Archeological and Cultural Assessments  

An important step in the development of a clean energy project is the traditional use and environmental 
studies conducted prior to construction. These assessments measure the cultural impact that the project 
could potentially have on the surrounding First Nations communities. The studies involve the developers 
being onsite to look for artefacts on land and speak with all of the band’s elders about the historical 
importance of the land. For a traditional use study, developers work with the local First Nations 

                                                      
11 (Clean Energy Association of B.C., 2013) 
12 (Paul, 2014) 
13 (Clean Energy Association of B.C., 2013) 

Entrepreneurship in a Coastal B.C. First Nations Community 

An example of entrepreneurship within B.C. First Nations communities exists at a First Nations 
community in B.C.’s coastal range. The First Nations community created a company that services the 
camp sites of nearby clean energy projects. The developer happily supported this local company, and it 
continues to service both the developer as well as other local camps.  The clean energy developer also 
relied on a security company operated out of a local First Nations community to monitor and protect the 
land during the construction stage of the project. The security company was started specifically to 
service the developer’s hydroelectricity plants11. 
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communities to document environmental characteristics, unique nature, and uses of the land that is to be 
developed.  

The documentation process is time consuming, expensive, and often requires specific skill sets. Without 
developers initiating and funding these studies, they likely would not be completed. Local First Nations 
are provided with the final studies, which can then be used to enter into discussions with the Provincial 
Government to secure land rights or additional funding based on their own use of the territory.  

4.8 Social Benefits  

Clean energy projects provide local First Nations communities with a host of tangible benefits discussed 
above (e.g. employment opportunities and financial benefits). The construction and operation of these 
projects also build capacity within local communities and provide community members with a sense of 
motivation.  

4.8.1 Ownership Mindset 

Clean energy project developers have witnessed an 
improvement in the motivation of First Nations workers 
when involved with their projects during construction and 
operations. Developers have described a sense of 
ownership within surrounding First Nations communities 
over the successful construction of clean energy projects. 

The T’Sou-ke Nation on Vancouver Island integrated solar 
power into the community through community-wide 
education on sustainable development. Through this, the 
T’Sou-ke Nation helped the community to understand the 
benefits and potential impact that solar power could have 
on their quality of life. Following the education sessions, 
the community collectively made the decision to install 
solar systems with widespread support and anticipation. 
Once the decision was made to proceed with installation 
of solar power, 25 community members were trained in 
solar installation and were employed at various stages of 
the project. These individuals now maintain the solar units 
and work on other solar projects.15 

4.8.2 Capacity Building 

The construction and operation of clean energy projects in B.C. communities requires a variety of skilled 
labourers, services, infrastructure, and resources. Often the communities do not have basic 
infrastructure or skilled labourers prior to the development of clean energy projects, and experience 
significant social benefits from the host of infrastructure that is required for the projects to operate. 
Aboriginal leaders have been quoted during clean-energy consultations identifying “a pressing need to 

                                                      
14 (Clean Energy Association of B.C., 2013) 
15 (Henderson, 2013) 

Ownership Mindset in the Fraser Canyon 
Region 

A clean energy developer described a situation 
that was encountered when developing a number 
of projects in the Fraser Canyon area. At the onset 
of construction, the local community appeared to 
be in a depressed state. There hadn’t been 
significant job creation in the area for over a 
generation. Once the construction began, 
however, and community members became 
involved in the project, the developer noted a 
number of positive social changes. School 
attendance appeared to increase, and children 
were exposed to new opportunities at younger 
ages. The developer described this as a notable 
improvement in the local lifestyle, and explained 
that it was particularly meaningful for their 
employees to contribute to a project within their 
own community14.   
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build capacity in Aboriginal communities on clean energy so they can be a major supporter of new 
technologies.”16 

Clean energy projects often necessitate the installation of infrastructure in nearby communities to 
support plant operations. In these cases, the infrastructure installed has greatly impacted local 
communities.  

4.9 Summary 

KPMG found that while all British Columbians benefit from the construction and operation of clean 
energy projects, the benefits experienced by BC First Nations communities are particularly pronounced. 
More than half of the 203 Indian bands in BC have been introduced to clean energy projects, and have 
benefitted on a number of fronts. 

The most immediately apparent benefits are economic – we found that clean energy projects lead to 
increased opportunities for employment and training, increased regional economic activity, and direct 
financial benefits for First Nations communities. However, clean energy projects bring more than dollars 
and jobs to First Nations communities. Clean energy projects also bring a wealth of cultural, social, and 
environmental benefits, from increased environmental monitoring standards to an ownership mind-set 
within the First Nation community.  

In brief, the financial and social benefits of clean energy projects have the ability to deeply affect the 
wellbeing of First Nations peoples and improve quality of life. These impacts should be kept in mind 
when considering the feasibility of clean energy projects as a long term source of power. 

 

                                                      
16 (Henderson, 2013) 

Introducing Clean, Reliable Electricity to Douglas First Nation 

Before construction began on a clean energy project involving the Douglas First Nation, the 
community relied solely on unreliable diesel generators for electricity. Diesel shortages and power 
outages were a regular occurrence. During these prolonged outages, freezers would thaw and food 
gathered during previous hunting and fishing seasons would quickly spoil. When construction on 
the project began, a reliable source of electricity was installed in the community, drastically 
improving the quality of life of the Douglas First Nation. The introduction of clean energy to the 
Douglas First Nation community removed their reliance on diesel and provided them with a reliable 
environment to store food and ensure their families’ survival.  
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5 Provincial Distribution of Benefits  
As of April 1, 2014, BC Hydro has electricity purchase agreements (EPAs) with 86 clean energy providers 
producing power across the Province. The comparatively smaller size of clean energy projects in 
comparison to large hydro plants enables them to locate in remote and rural areas of the Province with 
limited supporting infrastructure and economic activity. As a result, clean energy projects promote a wide 
spread of economic activities across the Province. A wide spread of economic activity is evident even in 
the portfolio of projects selected for this analysis, which are plotted below.   
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19 Narrows Inlet 

20 Long Lake Hydro
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Figure 10. Clean Energy Projects Invited to Participate in KPMG’s Analysis 
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5.1 Distribution of clean energy projects across B.C. 

The British Columbia Major Projects Inventory (MPI) gives a clear illustration of the widespread 
geographic distribution of clean energy projects in BC. Published quarterly by the BC Ministry of Jobs, 
Tourism and Skills Training, the MPI lists all major projects that are proposed, planned, or on hold in the 
province. To be included in the inventory, projects in the Lower Mainland must have a capital cost of at 
least $20 million, and projects in the rest of BC must have a cost of $15 million. 

The 95 clean energy projects listed on the MPI are plotted on the map below. These projects, the 
majority of which are in the early stages of planning, total over 8,600 MW of generation. Moreover, the 
MPI includes clean energy projects in all 9 of the Province’s development regions. Appendix B lists all 
clean energy projects included in the MPI.  

 

Statistics B.C. has divided the Province into 29 regional districts. Clean energy projects currently occupy 
9 of these 29 groups, representing a population of approximately 652,000 people.17  

Figure 11. Clean Energy Projects listed in the BC Major Projects Inventory 
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5.2 Summary 

As a function of their size and wide applicability, clean energy projects present an opportunity to increase 
economic activity in a variety of rural and urban areas of British Columbia. Clean energy projects have the 
potential to inject local communities with capital and often lead to the development of infrastructure 
where it previously did not exist. With continued investment in independent clean energy producers, 
these projects will continue to be developed across the Province in each different development region, 
and will lead to greater distribution of social and economic benefits amongst British Columbia’s 
population.  

                                                      
17 (Government of British Columbia: B.C. Stats, 2014) 
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6 Conclusion 
In this study, using real-world data from active projects within the province, KPMG evaluated the 
economic benefit of wind, run-of-river, and biomass clean energy projects in British Columbia. KPMG first 
conducted an extensive survey of current projects. Survey data was then standardized, normalized, and 
used as an input to Statistics Canada’s I-O model. This model generated raw results indicating the 
economic benefit of each project. KPMG then analysed these results and scaled them to represent the 
true economic benefit of a representative portfolio of clean energy projects within B.C with a capacity of 
800 MW of Wind energy, 800 MW of Run-of-River Hydro energy, and 400 MW of Biomass energy.  

KPMG determined that significant economic benefit would result from the construction and operation of 
the representative portfolio of clean energy projects. Specifically, KPMG found that there would be a 
direct and indirect impact of approximately $4.3 B in GDP contribution, $2.9 B in labour income, and 
45,200 FTE Person-Years of employment as a result of construction alone.  

A distinguishing benefit of clean energy projects is their variability in scale and size, which allows for a 
close connection between the developer and surrounding community or First Nations group. This results 
in increased collaboration and a better understanding of local needs, capital inflows to the community, 
significant employment opportunities and limited environmental impact. The employment opportunities 
created by the operation of clean energy projects are particularly salient. Anchored by long-term EPA’s 
with BC Hydro, clean energy jobs help buffer vulnerable communities against economic shocks and 
commodity price fluctuations.  

Additionally, KPMG found that the economic benefits of clean energy projects are distributed widely 
across the province. Projects are geographically widespread, and can dramatically change the economic 
landscape of rural B.C. communities with little current economic activity. This is highlighted as a key 
benefit of clean energy projects. It was a common theme in KPMG’s market and survey research and 
was strongly echoed when speaking with First Nations representatives from various bands who have 
been operating clean energy projects on their traditional territory.  

The development of clean energy projects presents an exciting economic and social opportunity for the 
Province of B.C. These projects have demonstrated tremendous past success in not only generating 
stable energy flows, but also in stimulating the social and economic wellbeing of many communities, 
both urban and rural, across British Columbia.  
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7 Appendices  
7.1 Appendix A: The Statistics Canada Input-Output Model 

7.1.1 Introduction 
 
Input-output models (I-O models) are used to simulate the economic impact of an expenditure on a given 
basket of goods and services or the output of one of several industries. Input-output analysis is based on 
statistical information about the flow of goods and services among various sectors of the economy. 
 
An I-O model divides the economy into a matrix of industries and commodities. Relationships within the 
model map the production of commodities onto industries, and identify the primary or intermediate 
commodities that are used in the production of each final commodity used by consumers or sold as an 
export. The model can then aggregate all of the employment and value-added impacts generated in the 
supply chain as commodities are produced. I-O models also consider the role of imports, which tie the 
supply chain to the global economy.  
 
This data is combined into a single model of the economy which can be solved to determine how much 
additional production is generated by a change in the demand for one or more commodities or by a 
change in the output of an industry. The simulation results from a “shock” to an I-O model will show the 
direct and indirect imp acts, which industries benefit the most, the number of jobs created, estimates of 
indirect taxes and subsidies generated, etc. 18 
 
This information, presented in the form of tables, provides a comprehensive and detailed representation 
of the economy for a given year. An I-O model is essentially a database showing the relationship 
between commodity usage and industry output.  
 
In Canada, the most authoritative and comprehensive I-O model is the Statistics Canada Interprovincial I-
O Model, and this is the model that has been used by KPMG for this analysis. As outlined in the 
Statistics Canada Guide to using the I-O model, the “model has been the greatest potential of all major 
economic models for capturing the flows of goods and service between industries and consumers at 
relatively detailed levels.”  The I-O model used in this analysis is the most recent version produced by 
Statistics Canada. The Statistics Canada I-O model is independent to KPMG and is recognized by many 
as the benchmark by which economic modelling is undertaken in Canada.  
 

7.1.2 Limitations of the Model 
 
The Statistics Canada Input-Output model is the industry standard for estimating economic benefits, 
however it does present the following key limitations.  
 
The model “reflects a simplified macroeconomic structure, and does not include many variables of 
interest for macroeconomic analysis such as the price level (or its rate of change: inflation, interest rates 
and other financial variables. The model also lacks important labour market variables such as the labour 
force and unemployment rates”.19 

The model makes a basic underlying assumption that the number of jobs created maintains a linear 
relationship with short term gross output. “This approach can be considered sound if the value and 
quantity measures are for the same year and the analysis is focusing on the structure of the economy for 
                                                      
18 (Statistics Canada, 2014) 
19 (Statistics Canada - Industry Accounts Division, System of National Accounts, 2009) 
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that same year. When used for projecting beyond the IO model year, the relationship between values 
and quantities may be [impacted] by price variations.”20 

The model assumes that the Canadian economy has the capacity to produce the goods and services 
stimulated by the economic shock. The model is not able to forecast situations in which demand may 
outpace current capacity for goods and services. However, the model does estimate the portion of goods 
and services sourced from other provinces and internationally.  

 

7.1.3 How the Model was Used  

Once KPMG had collected data from the survey participants (identified in Section 2), and the results had 
been standardized and normalized, it was imperative that KPMG work with Statistics Canada to properly 
allocate the expenses from each project type to Statistics Canada commodity and industry classifications 
to ensure the results were representative of the true economic impact to the Province.  

The Statistics Canada I-O model allows for six different types of shocks to the economy:  
 
1) A shock on industry output 
2) A shock on commodity output 
3) A shock on personal expenditures 
4) A shock on capital (GFCF) 
5) A shock on exports 
6) A shock on intermediate inputs 

The estimated impacts of the investment in capital expenditures for each energy type were conducted 
by shocking capital (GFCF).  The estimated impact of the operational expenditures and labour 
expenditures were done by a shock on intermediate inputs.  The shock on intermediate inputs allows the 
model to estimate the economic impact of input expenditures, such as the purchase of goods and 
services and labour income. 

KPMG liaised with Statistics Canada representatives prior to each model run to ensure that the proper 
commodity and industry classifications were used. In the case of Wind, Run-of-River, and Biomass 
capital expenditures, KPMG ran the model twice for each energy type. The first run was a shock to 
capital (GFCF) and included all capital expenses less those that were deemed to be largely made up of 
labour and wages. These items (specifically Engineering and Project Management, Construction 
Services, Foundation, and Site Roads) were removed from the first run and put through the I-O model 
separately as a shock to intermediate inputs at 100% wages and labour to account for the fact that they 
were largely service-based. Once the results from both runs were received, they were aggregated to 
represent complete results from the I-O model. From there, KPMG extracted and compared specific 
results from the I-O model output tables to identify the true economic impact of each energy type. 

                                                      
20 (Statistics Canada - Industry Accounts Division, System of National Accounts, 2009) 
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7.2 Appendix B: Clean Energy Projects listed in the Major Projects 
Inventory 

 
Project Name Location MW Type 

Nicomen Wind Energy Project Lytton 70 Wind 

Marten Ridge Wind Energy Project Fernie 80 Wind 

Quotton Cluster Prince Rupert 62.2 Hydro 

Sundance Wind Project Tumbler Ridge 250 Wind 

Taylor Wind Project Taylor 400 Wind 

Nulki Hills Wind Project Vanderhoof 105 Wind 

Robson Valley Hydroelectric Project McBride 76.5 Hydro 

Volcano Creek Hydroelectric Project Stewart 16 Hydro 

Anahim Lake Biomass Project Anahim Lake 5 Biomass 

McBride Biomass Project McBride 7 Biomass 

Campbell river Power Enterprises Campbell River 35 Biomass 

Chetwynd Forest Industries Biomass Project Chetwynd 12 Biomass 

Fraser Lake Sawmill Bioenergy Project Fraser Lake 12 Biomass 

Bioenergy Project - Kamloops Kamloops 4.8 Biomass 

Tumblr Ridge Bioenergy Project Tumbler Ridge 5 Biomass 

Suskwa Biomass Power Project New Hazelton 34 Biomass 

Ditni Yoh Green Energy Project Burns Lake 35 Biomass 

Bremner/Trio Hydro Project Harrison Hot Springs 45 Hydro 

Merritt Green Energy Project Merritt 40 Biomass 

Beaver River Hydroelectric Project Golden 44 Hydro 

Meikle Wind Energy Project Tumbler Ridge 184 Wind 

Northwest Stave River Hydroelectric Project Mission 18 Hydro 

Fort St. James Green Energy LP Fort St. James 40 Biomass 

North Creek Hydroelectric Project Pemberton 16 Hydro 

Boulder Creek Hydroelectric Project Pemberton 23 Hydro 

Upper Lillooet River Hydroelectric project Pemberton 74 Hydro 

Gun Creek Hydroelectric Project Pemberton 36 Hydro 

Rocky Creek Wind Energy Project Tumbler Ridge 500 Wind 

Hurley River Watershed Hydropower Project Pemberton 46 Hydro 

Dasque-Middle Hydro project Terrace 20 Hydro 

Jervis Inlet Hydro Project Sechelt 12 Hydro 

Mount McDonald Wind Project Port Edward 250 Wind 

Hawkeye Green Energy Grid Project Powell River 180 Hydro 

Big Silver Creek Hydroelectric Project Harrison Hot Springs 37 Hydro 

Tretheway Creek Waterpower Project Tipella 22 Hydro 

Statlu Creek Hydroelectric Project Chehalis 9 Hydro 

Shovel Creek Hydroelectric Project Harrison Hot Springs 16 Hydro 
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Tsilhqot'in Power Project Hanceville 60 Biomass 

Mount George Wind Park Prince George 300 Wind 

Cheslatta Green Energy project Burns Lake 10 Biomass 

Crab/Europa Hydroelectric Project Kitimat 134 Hydro 

Thunder Mountain Wind Park Tumbler Ridge 400 Wind 

Upper Toba Valley Hydroelectric Project Powell River 124 Hydro 

Hackney Hills Wind Park Fort St. John 300 Wind 

Wildmare Wind Energy Project Chetwynd 77 Wind 

Tumblr Ridge Biomass Project Tumbler Ridge 47 Wind 

Raffuse Creek Hydroelectric Project Whistler 9.9 Hydro 

Banks Island North Wind Energy Project Prince Rupert 700 Wind 

Glacier/Howser Energy Project Nelson 99.5 Hydro 

Victoria Lake Hydro Project Port Alice 9.5 Hydro 

Tamihi Creek Hydro Project Chilliwack 10 Hydro 

Songhees Creek Hydro Project Port Hardy 15 Hydro 

Clemina Creek Hydro Project Kamloops 11 Hydro 

Serpentine Creek Hydro Project North Thompson Valley 9.6 Hydro 

Whistler Wind Farm Project Whistler 9 Wind 

Mclymont Creek Hydroelectric Project Stewart 66 Hydro 

Wartenbe Wind Energy Project Chetwynd 70.5 Wind 

McGregor River and Herrick Creek Hydroelectric Project Mackenzie 83 Hydro 

Nahwitti Wind Farm  Port Hardy 100 Wind 

South Meager Creek Geothermal Project Pemberton 250 Geothermal 

Spuzzum Creek power Project Boston Bar 29 Hydro 

Ucona River Hydroelectric Project Gold River 35 Hydro 

Ryan River Hydro Project Pemberton 145 Hydro 

NaiKun Wind Power Project Masset 396 Wind 

Gold River Power Project Gold River 100 Waste to Energy 

Forrest kerr Hydroelectric Project Stewart 195 Hydro 

Log Creek Water Power Project Boston Bar 10 Hydro 

Powell River Condensing Turbine Electricity Generation Project Powell River 22 Biomass 

Wave Energy Project Ucluelet 5 Tidal 

Tsawwassen Waste to Energy Project Tsawwassen ? Waste to Energy 

Metro Vancouver Waste-to-Energy Incineration Facility Vancouver ? Waste to Energy 

Surrey Waste-to-Energy Incineration Facility Surrey ? Waste to Energy 

100 Mile House Biomass Project 100 Mile House 20 Biomass 

Geothermal Power Plant Terrace 15 Geothermal 

Sooke Wind Project Sooke 300 Wind 

Hydropower Project Sechelt 45 Hydro 

Phantom Lake Hydropower Project Sechelt 15 Hydro 

Fosthall Creek Hydropower Project Nakusp 19.4 Hydro 

Box Canyon Hydroelectric Project Port Mellon 15 Hydro 

Lower Wood River Hydropower Project Mica 48 Hydro 
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Castle Creek Hydropower Project McBride 8 Hydro 

Goldstream River Hydropower Project Mica 18 Hydro 

Bronson Slope Hydropower Projects Stewart 72 Hydro 

Alice Arm Hydropower Projects Alice Arm 30 Hydro 

Caribou Creek Hydropower Project Burton 12 Hydro 

Upper Kitsault Valley Hydropower Projects Alice Arm 31.8 Hydro 

Maselpanik Creek Hydro Project Chilliwack 13 Hydro 

Kinskuch Hydro Project Iskut 80 Hydro 

Culliton Creek Power Project Squamish 15 Hydro 

Jade Lake Power Project Stewart 120 Hydro 

Narrows Inlet Hydro Project Sechelt 33 Hydro 

Bute Inlet Hydroelectric Project Campbell River Area 1027 Hydro 

Kookipi Creek Water Power Project Boston Bar 10 Hydro 

Kitsault River and Homestake Creek Hydro Project Alice Arm 14.5 Hydro 
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7.3 Appendix C: Clean Energy Projects and First Nations of British 
Columbia 

A map of BC Clean Energy Projects with EPA’s in place is provided by CEBC and included below. 
Projects both in operation and in construction are plotted against the traditional territories of BC First 
Nations.  
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