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Abstract 

Despite a lack of incentives, solar photovoltaic energy is gaining traction in British Columbia. 

Privately owned home and commercial systems are on the rise and an increasing number of 

community led initiatives are experimenting with various models for solar photovoltaic energy 

delivery. Using the business model as an analytical tool, the present study explores the range of 

models by which individuals and organizations have begun to harness and distribute solar PV in 

the province of BC, and the barriers, bridges, and critical success factors for each. A number of 

contextual conditions are identified that have contributed to two general categories of models 

that have arisen: commercially led approaches that focus on customer owned systems (i.e. 

individual home or building owners) and community led approaches that focus on community 

owned and/or financed systems. The study provides insight for others wanting to implement 

solar energy for themselves or their communities. 
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Solar Glossary 

Cost per Watt – Cost (or Price) per watt ($/W) is a common way to compare the capital costs of 

different forms of electricity generation. It refers to number of dollars spent to produce one watt 

of electricity. It is calculated by dividing the total project capital costs by the amount of peak 

power (watts-peak or Wp) it can produce 

Energy Yield – The value of a PV project is driven by the amount of energy that is produced for 

the amount of equipment installed. The energy yield is a key metric to evaluate real-world 

system performance and compare the actual vs. predicted energy produced by a PV system. It is 

calculated as the kilowatt hours of power produced/kilowatt hours of power installed (kWh/kWp)  

Grid Parity – is the point when an alternative energy source (i.e. solar PV) can generate power at 

a levelized cost of electricity (LCOE) that is less than or equal to the price of purchasing 

electricity from the grid  

GWh – Gigawatt Hour is a unit of energy equivalent to one million kWh, and is often used as a 

measure of output of large electricity power stations 

kWh – Kilowatt Hour is a unit of energy equivalent to one kilowatt of power expended for one 

hour of time. 

LCOE – Levelized Cost of Energy is the industry standard for analyzing delivered energy costs. 

It is equal to the total cost of installing and operating a system expressed in dollars per kilowatt-
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hour of electricity generated by the system over its entire life. This is the main statistic to look at 

when analyzing cost effectiveness and efficiency of energy systems. 

MWh – Megawatt Hour is a unit of energy equivalent to one thousand kWh, and is roughly 

equivalent to the energy produced from 10 automobile engines. 

Net Metering – BC Hydro customers (who have smart meters installed) that generate more 

electricity than they use will receive a credit to their account that is applied against future 

electricity use. At the anniversary date, if a customer has excess generation credit remaining on 

their account, BC Hydro will pay them out at the rate of 9.99 cents per kWh 

Performance Ratio – The Performance Ratio (PR) is another key metric to measure real-world 

solar PV system performance. It measures the performance of a solar panel or system by 

essentially normalizing the Energy Yield for a system over the irradiance measured at the 

location of the system. This allows for comparison between systems that may differ in design, 

technology and geographic location. It is calculated as the Energy Yield (kWh produced/kWp 

installed) divided by the Reference Yield (measured irradiance/standard reference) 

Power Purchase Agreement (PPA) – A PPA (or EPA: Electricity Purchase Agreement) is an 

agreement between an energy producer and a utility under which the utility agrees to purchase 

power.   
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Introduction 

Over the past decade, solar photovoltaic (PV) energy has experienced unprecedented 

growth. Driven in large part by technological improvements that have reduced costs and 

government policies supportive of renewable energy, global installed solar PV power capacity 

has increased from 5 Gigawatts (GW) in 2005 to more than 140 GW in 2014 (BCSEA, 2015). 

This capacity has been doubling every 2.5 years, and should reach 200 GW shortly in 2015 

(Shahan, 2015). German Solar Association BSW-Solar expects global solar PV capacity to 

exceed 400 GW in the next 4 years (Shahan, 2015). 

With numbers like this we can see that solar PV is experiencing an exponential growth 

rate. In fact, solar electricity has grown globally at a compound annual rate of almost 50% for the 

past decade (International Energy Agency, 2014). The International Energy Agency (2014) 

forecasts that solar electricity will account for 27% of the world’s energy by 2050; making it the 

leading source of electricity worldwide (with solar PV contributing 16% and concentrated solar 

power (CSP) with storage making up the other 11%). This number may even be markedly 

conservative. Should solar PV continue to grow on its exponential trajectory, the new energy 

infrastructure could approach 100% solar by 2030 (Seba, 2014).    

The countries driving this growth are Germany, China, Italy, Japan and the USA; 

however, solar PV is growing quickly across the world as it becomes more and more competitive 

against other energy sources (Shahan, 2015). In Germany, a country that receives less sunlight 

per year than British Columbia (BC), solar PV contributed 30 GigaWatt hours (GWh) of power 
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in 2013, providing 5.7% of Germany’s grid (BCSEA, 2015). In the US, the Department of 

Energy’s SunShot Initiative is targeting 14% of electricity generation from solar by 2030 and 

27% by 2050 (Bell, Creyts, Lacy & Sherwood, 2014). The US Congress also recently agreed to 

grant a 5 year extension to the 30 percent Investment Tax Credit for solar that was set to expire 

in 2016. This will give a huge boost to the industry and further speed up the deployment of solar 

PV in the US (Randall, 2015). In Canada, solar PV power has seen a surge in growth ever since 

Ontario introduced its feed in tariff program in 2009, and is now approaching 2 GW of solar PV 

power generation (CanSIA, 2014). Although Ontario is far and away the largest supplier of solar 

electricity in Canada, BC is starting to follow suit, recently opening the 1 MW Kimberly 

SunMine project in Kimberley, BC. 

 This explosive growth has come as the result of a variety of policies, improvements in 

technologies, product architectures and models for delivery. This rapid growth has also brought 

with it a host of challenges. The aim of the research is to explore the various models by which 

organizations have begun to harness and distribute solar PV in the province of BC, and the 

barriers, bridges, and critical success factors for each, through a comparative study of solar PV 

delivery models in BC. 

 The present study orients the focus of the research towards an in-depth analysis of several 

existing models for solar PV delivery in BC in order to get an idea of the possibilities available 

to persons or organizations interested in acquiring or developing solar PV in the province, and 

further, to understand the critical elements necessary for the success of these models. The 

attempt is made to identify the barriers and bridges to success for each of the models and to 
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understand the critical elements and key design principles necessary for success in each of the 

models in light of the socio-political-economic operating context of the province.  

Research Context 

 British Columbia already has a steady, stable and relatively inexpensive supply of 

renewable energy in the form of hydropower, why should we bother to pursue solar? There are 

many reasons for people to get into solar PV in the province, they may want to be more energy 

independent, hedge against rising electricity costs, be more environmentally friendly, provide 

jobs for their communities, or be looking for a way to make a financial investment. Whatever the 

case may be, solar PV represents an advancing technology whose entrance into the energy 

picture of the province has already begun and whose increase in the energy mix is inevitable. It is 

therefore important to understand how to best implement the technology and maximize or 

optimize its value according to the socio-political-economic context of the province. 

 Previous research has focused on the business model “as a framework for analyzing and 

operationalizing sustainable innovation in general (Boon and Ludeke-Freund, 2013) and PV 

deployment in particular, including business model innovation from a utility sector perspective 

(Frantzis, Graham, Katofsky & Sawyer, 2008; Schoettl & Lehmann-Ortega, 2011; Richter, 

2012), and delivery models for rural electrification (Lemaire, 2011; Northrop, Riggs & 

Raymond, 1996; Rogers, 1999)” (Strupeit & Palm, 2015, p. 2). More recent research has begun 

to investigate how real-life models for PV delivery evolve and respond to the barriers and 

opportunities available within their specific region or sociopolitical context (Huijben & Verbong, 
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2013; Strupeit & Palm, 2015). In this vein, the current research will analyze how models for 

solar PV are responding to the barriers and opportunities for solar PV in BC.   

The Landscape for Solar PV in British Columbia 

 Solar Irradiance in BC. British Columbia has a relatively good climate for solar. 

Though on average the solar irradiance for the province is less than its neighbours to the south 

(US) and east (Alberta and Saskatchewan), BC receives more hours of sunshine on average than 

the global PV leader Germany (See Table 1). 

Table 1 

Annual Sunshine Hours per year: Germany vs. British Columbia 

Germany Hours Of Sunshine British Columbia Hours of Sunshine 

Munich 1709 Cranbrook 2191 

Stuttgart 1692 Victoria 2109 

Berlin 1625 Kamloops 2080 

Frankfurt 1586 Kelowna 1949 

Cologne 1581 Nanaimo 1940 

Dresden 1581 Vancouver 1938 

Hamburg 1557 Prince George  1918 

Bremen 1483 Abbotsford 1887 

Note: Adapted from: https://www.currentresults.com/index.php. Copyright 2016 Current Results Nexus 
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Solar Panel Electricity Production in BC. Though it depends on location, 1kw of solar 

panel(s) can be expected to generate on average between 1,100 - 1,200 kWh per year in BC 

(BCSEA, 2015). In general, most houses in BC use between 5,000 (very efficient) to 13,000 (not 

very efficient) kWh of electricity per year with the average being around 11,000 kWh (BC 

Hydro, 2012). For perspective, a typical single family home with a south facing roof will usually 

be able to support a 4kW system, generating roughly 4,400 kWh of electricity per year (BCSEA, 

2015). 

Electricity Costs in BC. BC Hydro is the main electric utility in the province. There are 

different rates that BC Hydro charges for electricity based on the nature of the customer (e.g. 

residential, commercial, industrial) and the amount of electricity used (2 step system). There are 

also a number of charges that can be applied to customers depending on their nature (i.e. 

Residential, Small, Medium or Large Business). However, compared to the main energy charge 

(rate per kWh) these are minor and for the sake of brevity will be left out of the present analysis.  

The Residential rate for Step 1 is billed at $0.0797 per kWh for the first 1,350 kWh in an 

average two-month billing period (+5% rate rider1, +5% GST) for an effective rate of 

$0.088/kWh or 8.8¢/kWh. For Step 2 it is billed at $0.1195 per kWh (+5% rate rider, +5% GST) 

for an effective rate of $0.1317 or 13.17¢/kWh for all electricity over the 1,350 Step 1 threshold 

(BC Hydro, 2015).  

                                                 
 

1 The Rate Rider covers additional and unpredictable energy costs resulting from, for example, low water 
inflows or higher-than-forecast market prices. The Rate Rider represents a charge of 5% applied to all 
charges before taxes and levies.  
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The Small General Service rate is for business customers with an annual peak demand of 

less than 35 kW, and is charged at $0.1073 or 10.73¢ per kWh (+5% Rate Rider, +5% GST) for 

an effective rate of 11.80¢ per kWh.  

The Medium General Service Rate is for business customers with an annual peak demand 

between 35 and 150 kW, and that use less 550,000 kWh of electricity per year. The rate is 

charged at 9.89¢ per kWh for the first 14,800 kWh of their baseline2 and 6.9¢ per kWh for 

remaining kWh up to baseline (+5% Rate Rider, +5% GST will give effective rates of 10.89 and 

7.61¢ per kWh). There is also a Part 2 involving either a credit (9.9¢ per kWh for savings down 

to 20% below baseline) for using less electricity than your baseline, or a charge (9.9¢ per kWh 

for usage up to 20% above baseline) for using more. 

The Large General Service Rate is for business customers with an annual peak demand of 

at least 150 kW, or that use more than 550,000 kWh of electricity per year. The rate is charged at 

10.66¢ per kWh for the first 14,800 kWh of their baseline and 5.13¢ per kWh for remaining kWh 

up to baseline (+5% Rate Rider, +5% GST will give effective rates of 11.75 and 5.66¢ per kWh). 

There is also a Part 2 involving either a credit (9.9¢ per kWh for savings down to 20% below 

baseline) for using less electricity than your baseline, or a charge (9.9¢ per kWh for usage up to 

20% above baseline) for using more. 

                                                 
 

2 The baseline amount is equal to an account’s average energy usage during the month. 
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Rate Hikes. While BC currently has some of the lowest electricity rates in North 

America, rate hikes have occurred each of the last two years with more planned to come 

according to BC Hydro’s 10 Year Rates Plan (See Table 2). 

Table 2 

BC Hydro 10 Year Rates Plan 

Year 2014 2015 2016 2017 2018 2019-2023 

Increase 9% 6% 4% 3.5% 3% TBD 

 Note: Adapted from: BC Hydro files interim rate application for year three of 10-Year Rates Plan. BC 
Hydro (2016a) 
 

BC Hydro (2016a) cites a number of reasons for the rate increase: The need to invest in 

an aging system; replacement of aging equipment; performance of system upgrades; and a 

growing demand for electricity driven by a growing population, continued residential 

development and growth from industrial sectors. 

Solar PV Costs & Grid Parity in BC. Understanding where electricity costs are 

currently and how they will likely increase, how do they compare with costs for solar electricity? 

Where does this leave the grid parity situation in the province? Dave Egles of the Victoria, BC 

based solar electric company HESPV gives a good comparison in a presentation that he did for 

the BC Sustainable Energy organization (2014). 
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Residential: A 4kw system now costs ~$16,000 to install and will produce ~4400 kWh 

per year (in Victoria). A system will last ~30 years, therefore 30-year production is (30 x 4400 = 

132,000 kWh). Cost per kWh = $16,000/132,000 = 12.1 cents per kWh.   

Small Commercial: A 10 kW system at $35,000 gets 11,000 kWh (Victoria). PV Solar 

systems last 30 years, so 30 x 11,000 = 330,000 kWh, therefore cost per kWh = $35,000/330,000 

= 10.6 cents per kWh. 

Larger Commercial: A 100kW system at $290,000 gets 110 MWh per year (Victoria). 

Over 30 years is 30 x 1100 = 3300 MWh, so cost per kWh = $290,000/3300 MWh = 8.7 cents 

per kWh. 

If we compare the rates from BC Hydro for residential, small commercial and medium 

commercial to similar sized solar PV systems we can see that the rates work out to be quite 

similar. The argument can be made that we have reached grid parity already. Moreover, the rates 

from BC Hydro will increase over time while the costs for solar PV will continue to decrease. 

This is a sure indication that the market for solar PV will continue to expand in the province. 

Customer Based Electricity Generation. In order to understand the revenue 

opportunities that are available to a given model, it is important to understand what the utility 

will pay to individuals and organizations that generate renewable electricity for the grid. BC 

Hydro currently offers 2 different programs (and will soon add a third) for clean or renewable 

customer based electricity generation. The type of program applied generally depends on the size 

of the system generating the electricity. Residential and commercial customers generating up to 
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100 kW generally fall under the currently existing Net Metering Program, projects from 100 kW 

to 1 MW in size will fall under the soon to be finalized Micro Standing Offer Program (micro-

SOP), while projects from 1 MW to 15 MW in size will fall under the currently existing Standing 

Offer Program (SOP).  

Net metering customers who generate more electricity than they use will receive a credit 

to their account that can be applied towards future electricity costs. At the anniversary date 

(annually), if a customer has excess generation credit on their account, BC Hydro will pay them 

at a rate of 9.99 cents per kWh (BC Hydro, 2016b). To determine the price of energy sold to BC 

Hydro under an electricity purchase agreement (EPA), the SOP uses a base price in 2010 dollars 

determined by the region of the point of interconnection (i.e. Vancouver Island, Lower 

Mainland, Central Interior, etc.) and ranges between $95 - $105 per MWh depending on the 

region, and with 100% of the base price escalating at CPI (Consumer Price Index) annually up to 

the year in which the EPA is signed (BC Hydro, 2015). See Appendix A, Draft Distributed 

Generation Offers, for further clarification.   

Bridges and Barriers for Solar PV in BC. Any model for solar PV delivery should be 

designed to maximize value. The way in which any given model is designed will be determined 

primarily by the regulatory and commercial environment in which it operates. In understanding 

the landscape for solar PV in BC, we can outline the broad factors that support or inhibit its 

development. This will help to understand how the various models are responding to these 

challenges and opportunities, and will help to further understand and delineate the bridges and 

barriers for each of the models individually. 
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Bridges. As mentioned previously, the province has a relatively good solar climate. The 

net metering program has been described as the best in Canada in terms of ease of use and 

technical application (BCSEA, 2015). It offers customers a clear way to generate solar PV 

electricity at smaller scales and be compensated for it. The Standing Offer Program provides a 

channel for larger commercial projects to generate solar PV and generate revenue. Solar PV 

equipment is not subject to the provincial sales tax (PST) (Provincial Sales Tax Act, 2013). BC 

Hydro’s two tiered electricity prices offer solar PV owners a good solution to offset the more 

expensive tier 2 electricity charges. Used in this way a consumer can maximize the value from 

their solar PV systems. Finally, the province is considered as the greenest province in the country 

with citizens concerned and interested in renewable energy, which makes it a favorable climate 

for developing solar PV projects and attracting investors (Corporate Knights, 2014). 

Barriers. The literature identifies a number of key barriers for widespread adoption of 

solar PV. These include high up-front costs, long payback periods, consumer inertia, significant 

planning and installation effort, informational/educational gaps and customer concerns about 

reliability (Rosoff & Sinclair, 2009; Shih & Chou, 2011; Yang, 2010). 

The Canadian Solar Industry Association (CanSIA) outlines several barriers to solar PV 

development in Canada (Roadmap 2020, 2014, p. 8): “Unsupportive and unstable policy and 

regulatory environment; confusing, slow and expensive electrical grid interconnection 

requirements; high non-hardware costs (i.e. soft costs) of solar electricity systems; inadequately 

informed public regarding solar electricity benefits and applications; and unfulfilled relationships 

with conventional industry participants and synergistic sectors.”  
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In addition, there are a number of barriers that apply to solar PV in BC. The majority of 

the energy in the province (hydropower) is considered renewable, and so there is no clear reason 

to switch to solar PV from a carbon reduction/climate change perspective (Hilson, 2014). 

Another primary reason is the fact that BC’s electricity prices and utility commercial electricity 

buy back rates are among the lowest in the world (Hilson, 2014). Furthermore, the province 

offers no feed-in tariffs, subsidies or grants for solar PV (Hilson, 2014), as does the province of 

Ontario. 

In order to overcome these barriers solar PV needs to become low-risk, have an updated 

regulatory framework and rely on well-known models that offer standardized and easily 

implementable solutions with product offerings designed for the contextual environment 

(Schleicher-Tappeser, 2012; Strupeit & Palm, 2015). 

Models for PV 

 Developing new and renewable energy technologies like solar PV is always difficult due 

to the start-up costs involved, limited availability of finance for frontier projects, the frequent 

need for public/private partnerships, and limited awareness from the public (APEC, 2009). 

Understanding the elements that lead to the successful implementation of new renewable energy 

technologies can help to develop programs and projects, minimize risk, overcome the barriers 

specific to a certain locale and to avoid repeating common mistakes. Of critical importance is 

identifying the business models that have been applied successfully in order to commercialize 
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the technology, drive down costs and develop the market (APEC, 2009; Boon and Ludeke-

Freund, 2013). 

 A useful way to understand models for solar PV is in terms of their evolution. For the 

most part, British Columbia is still in the early days of solar PV development, and as such, the 

majority of installations revolve around the ownership of PV systems by individuals or 

businesses (residential or commercial). In this early approach to solar PV development, a 

customer purchases and owns the PV system, and often installs it themselves or with the help of 

an installer. This approach is referred to as a Zero Generation PV business model (Frantzis, 

Graham, Katofsky & Sawyer, 2008). This model is mostly adopted by a small audience of 

renewable energy pioneers, who are committed to PV’s environmental, energy security and self-

generation benefits (Frantzis et al., 2008).  

The next stage of business model development manifests with First Generation PV business 

models, characterized by third-party ownership and operation, and taking advantage of improved 

methods of financing, incentives and some degree of utility facilitation. The final stage, or 

Second Generation PV business models begin to manifest in an environment where the 

technology and emerging regulatory initiatives begin to make solar PV more viable and valuable 

(Frantzis et al., 2008). These generations of business model evolution are summarized in Figure 

1. This framework is helpful to understand how business models for PV evolve, but it should be 

noted that it does not include many examples of community solar and how and where these 

models fit in.  
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Figure 1. Evolution of PV Business Models. Frantzis et al. (2008) 

 The United Nations Development Program (UNDP) categorizes solar PV systems into 

four models based on the delivery and institutional infrastructure required (UNDP 2004). 

• Commercially led approaches, in which suppliers and dealers develop the market, relying 

on cash sales of solar PV systems to consumers 

• Multi-stakeholder models, programs managed by a project management unit or multi-

stakeholder committee, and typically relying on consumer credit facilitated by an 

intermediary finance organization (e.g. bank, credit union) 

• Utility Model, wherein a utility retains ownership and maintenance of the solar PV 

system and operates on a fee for service basis 
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• Grant based models, typically applying to institutions (schools, hospitals, etc.) where 

bulk procurement occurs by an authority (government) or organization (nonprofit), and is 

funded by grants, donations, or community contributions. 

 Other research focusing on different PV models has classified them according to three 

general deployment models: customer owned, community shares and third-party owned (Huijben 

& Verbong, 2013; Sauter & Watson, 2007). 

 These types of classifications are helpful, as they help to illustrate the varieties of 

organizational structures, delivery methods, financing and ownership options that are helping to 

develop the market and can serve as a template for others wanting to enter. 

Whatever the case may be, these models are designed to create and capture value from 

their activities while operating within a specific regulatory framework (Shafer, Smith & Linder, 

2005; APEC, 2009). Although the models analyzed in this study may be quite different from one 

another and may differ in the characteristics of their business models, we can use the business 

model template to analyze the models under the same framework and allow for cross 

comparison.   

Critical Success Factors 

 Critical Success Factors (CSF) are elements that are necessary for an organization or 

project to achieve its goals and mission. They are understood as being the several key factors or 

activities vital to an organization’s development, operation and future success (Boynton & 

Zmud, 1984).  
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 A number of studies have been devoted to analyzing CSF in project management and 

enterprise planning (Bellasi, 1996; Umble, Haft & Umble, 2003; Leidecker & Bruno, 1984), 

including those that focus on renewable energy and solar PV in particular (Urmee & Harries, 

2009; Holland, Perera, Sanchez & Wilkinson, 2001). The International Institute for Sustainable 

Development (IISD) undertook an extensive research project in 2008 in order to determine the 

key factors critical to the success of social and environmental enterprises (IISD, 2008). They 

identified eight critical success factors that would help to determine the likelihood of success for 

sustainable development projects and enterprises: Leadership, Partnerships, Proof and Clarity of 

concept, Business Planning & Marketing, Triple Bottom Line Planning, Short and Long term 

benefits management, Community Engagement, and Risk Management. As Solar PV is a 

fledgling industry in BC with much new growth expected, it is important to recognize the CSF 

for the various models under consideration, as this will limit failure of new entrants and help to 

expand the market for PV in the province.  

Methodology 

This study involves a multiple case study methodology. It examines several successful 

models for solar energy delivery as case studies, involving document review and interviews of 

key stakeholders. Case study research is an approach that has become popular in the social 

sciences as a valid research tool, and has been shown to be effective when doing evaluation 

research of projects and initiatives, documenting and analyzing implementation processes and 

evaluating outcomes (Yin, 2012). A particular advantage of this approach for the present study is 

that it will allow for cross-case comparisons and analysis (Yin, 2012).  
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Case Study Selection 

 The case studies were primarily chosen in an attempt to represent a cross section of the 

types of existing models for solar PV delivery in BC: For-Profit Enterprise, Non-Profit/Social 

Enterprise, Utility, Community, First Nations, and Strata3. The case studies were selected after 

conducting an online search for the various types of existing models for PV delivery in BC, and 

on the consultation of Guy Dauncey, founder and former Communications Director of the BC 

Sustainable Energy Organization and Michael Mehta, professor at Thompson Rivers University 

and co-founder and Director of GabEnergy, a community based electrical non-profit society on 

Gabriola Island. The models chosen are those that are considered successful (i.e. currently 

operating and/or growing, or whose goals and/or mission have been accomplished). One 

individual who had operated a now defunct solar PV installation business was consulted in order 

to learn about the challenges he faced with his business but was not included as a case study.  

Analytical Framework 

A number of studies have used Osterwalder’s (2005, 2010) business model morphology 

to perform comparative analysis of business models for renewable energy and solar PV (APEC, 

2009; Hou, 2014; Huijben & Verbong, 2013; Strupeit & Palm, 2015). The present study uses the 

same analytical framework. 

                                                 
 

3 Strata title is a form of ownership devised for multi-level apartment buildings and horizontal subdivisions 
with shared areas. Owners normally own a unit/apartment and have shared ownership of common property. 
It is common to BC and parts of Alberta.   
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Osterwalder’s business model morphology utilizes nine building blocks organized under 

four core pillars as illustrated in Table 3. The advantage of the Business Model Canvas as an 

analytical tool is that it is a well adopted staple for business architecture world-wide, it is simple 

to understand and easy to use, and can be adapted for NGO and non-profit contexts (Graves, 

2011). 

Table 3  

Osterwalder’s Business Model Canvas  

INFRASTRUCTURE 
 
Key Resources: The key resources (Physical, Intellectual, Human, Financial) that the 
model requires 
Partner Network: The alliances that make up the model and/or help it to succeed 
Key Activities: The most important things an organization must do (production, 
education, training, design, etc.) to make the model work 
OFFERING 
 
Value Proposition: The bundle of products, services and/or outcomes  that create value 
for the customer segments 
CUSTOMERS 
 
Customer Segments: The target audiences that an organization attempts to reach and 
serve with its product and services and/or the group for whom the model creates value 
Distribution Channels: The means whereby a company delivers products/services to 
customers. This includes the company’s marketing and distribution strategy 
Customer Relationship: Refers to the links a company establishes between itself and its 
different customer segments and the management thereof 
FINANCES 
 
Cost Structure: Refers to all of the costs incurred to operate the model, the class of 
business structure (i.e. cost-driven; value-driven) and the characteristics (i.e. fixed costs; 
variable costs, economies of scale) 
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Revenue/Returns: Is the way a company makes money through a variety of revenue 
flows (i.e. the company’s income), and/or returns in value (i.e. non-monetary returns – 
success in social/environmental aims) 
Note: Adapted from The Business Model Canvas by Strategyzer. Licensed under the Creative Commons 
Attribution-Share Alike 3.0 Unported License. 
 

Each of the cases also includes a summary of the barriers, bridges, critical success factors 

and outcomes for each of the models. The barriers are those elements that made it difficult to 

implement the model under consideration and/or the disadvantages of that particular model. 

Bridges refer to those elements that were favorable conditions, opportunities and/or advantages 

of the given model. Critical Success Factors are those factors that interviewees listed as being 

critical to the success of the model. Critical Success Factors were also labelled according to the 

International Institute for Sustainable Development’s Critical Success Factors (2008) when 

appropriate, in order to place them within an established framework and so that interested parties 

can reference the literature to get more information. Finally, each case includes a summary of the 

outcomes of each model, including characteristics of performance and lessons learned when the 

interviewees have shared them.     

Data Collection 

 In order to triangulate the data, the study incorporates different approaches to investigate 

the research question. Using more than one approach and collecting multiple sources of 

qualitative data enables case study research and findings to be more rigorous (Breitmayer, Ayres 

& Knafl, 1993). To achieve triangulation, data was collected by different methods 

(methodological triangulation - document review and semi-structured interviews), from different 

http://www.businessmodelgeneration.com/canvas/bmc
http://www.businessmodelgeneration.com/canvas/bmc
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organizations, at different times and social situations, and from different people (data 

triangulation) (Bryman, n.d.). 

Document Review. The data collection process began by reviewing print and electronic 

documentation on the case studies selected. Document review is an effective strategy for case 

study research (Yin, 2012). The review examined information from websites, organizational 

plans, reports, articles, and related data in order to get a sense of the characteristics and 

performance of each of the models. The documentary information served as the preliminary 

source for beginning the business model canvas for each model, and for the barriers, bridges and 

CSF of the models when available. This information also allowed for a more focused analysis 

and targeted questioning during the semi-structured interview stage.   

Semi-structured interviews. To complement and triangulate the information from the 

document review, semi-structured open-ended interviews were conducted with key stakeholders 

involved with the case studies under consideration. The purpose of the interviews was to gather 

more detail and to better understand the characteristics and performance metrics identified in the 

document review (Galetta, 2012). An interview protocol was developed with the thesis 

supervisor ahead of time to develop questions and to make the interview method more rigorous. 

However, conversation was allowed to stray from the protocol if the trajectory of the 

conversation and the information gleaned is deemed appropriate. The interviews consisted of 

several parts. First, some questions related to the organizational structure were asked (e.g. what 

type of organizational structure was employed, why they chose this model, how decisions are 

made). Next, the business model was mapped against the business model canvas through a series 
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of questions. Then interviewees were asked about the bridges, barriers, and critical success 

factors for their model and also the bridges, barriers and critical elements necessary to drive solar 

PV in BC. Finally, they were asked questions related to their model in terms of lessons learned, 

ways that the model could be improved upon, whether there were any issues that were missed 

during the interview and if there were any suggestions for additional individuals to talk to 

(snowballing). Interviews were conducted over the phone and ranged between 45min to 90min. 

Extensive notes were taken throughout. 

Participants. Participants for the semi-structured interviews were made up of key 

stakeholders involved with the case studies under consideration, as well as those not directly 

involved with the case study organizations but having experience with Solar PV in general (e.g. 

representatives from BC Hydro, members of Bullfrog Power, etc.). A purposive sampling 

strategy was utilized to select individuals with key information and to incorporate a variety of 

viewpoints on the cases selected (Oliver, 2006). In each of the cases the primary interview 

targets were the organizational leaders (e.g. company president, general manager, director, etc.) 

and/or the project leads or champions (e.g. project managers, economic development officers, 

consultants, etc.). In addition, snowball sampling was used to build the interviewee pool if 

specific recommendations were suggested (Yin, 2012). For some of the smaller organizations or 

projects (e.g. Central Park Strata), only one individual was interviewed, as they were the primary 

or solitary lead on the project and able to provide comprehensive information. In other cases, 

multiple interviewees were solicited or suggested through snowball sampling to provide multiple 

viewpoints and sources of information for the case study. 
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Potential Limitations and Biases 

Disadvantages of the case study approach are that it can lack rigorous control measures 

and it can be challenging to test hypotheses or theories within this framework (Lloyd-Jones, 

2003). Case studies can also be prone to bias in the methodology or from the researcher 

(Corcoran, Walker & Wals, 2004). A potential bias for the study may be that it only focuses on 

certain elements of the cases that are deemed most relevant and therefore the results may be 

flawed or incomplete because the analysis did not include all of the factors that could be 

influencing the outcomes of these enterprises/projects. However, multiple case study comparison 

can compensate for most of these disadvantages.  

Summary of the Cases 

Two main categories of models were found that are currently operating or developing in 

BC (See Appendix B). These categories are similar to, or a hybrid of those found by Sauter and 

Watson (2007), Huijben and Verbong (2013), and UNDP (2004). The first category is 

Commercially Led Approaches focusing on customer owned systems, in which 

suppliers/installers develop the market, relying on cash sales of solar PV systems to residential 

and small commercial consumers that install the systems on their properties. The second 

category is characterized by Community Led Approaches, in which a community of stakeholders 

is involved in purchasing and/or ownership of the system. Within the community led approaches 

there is significant variation; systems can be onsite or offsite, and the energy produced can either 

be consumed by the system owners or sold back to the grid. It should be noted that there is a 
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noticeable lack of third party owned models in BC, which happen to be an important driver of 

the market in other locales, most notably the United States (Strupeit & Palm, 2015). 

There were also other examples found of models that were helping to expand the 

deployment of solar PV in BC. These include bulk purchasing models and “green power” 

purchasing plans (e.g. Bullfrog Power). Individuals from Bullfrog Power and from two bulk 

purchasing groups were interviewed, but these models were not included as case studies. The 

bulk purchasing models were somewhat informal arrangements, consisting mostly of a group of 

individuals coming together to reap the benefit of volume discounts from purchasing PV 

equipment in bulk. Bullfrog Power, though creating an opportunity for BC residents to invest in 

renewable energy and providing critical financial support to a number of projects in BC, was not 

included as a case study, since it operates across Canada with consumers not consuming energy 

from a distinct system. Interviewees from these models provided valuable information however, 

some of which helps to inform the broader results and discussion section.        

Commercially Led Approaches 

1. Vancouver Renewable Energy Co-op - For-Profit Workers Cooperative 

Overview 

 Vancouver Renewable Energy Cooperative (VREC) sells, installs and provides 

consulting services for renewable energy systems. They’ve been operating since 2004 primarily 

in the Lower Mainland, and specialize in solar PV in addition to solar hot water, solar pool 

heating and wind energy systems (Vancouver Renewable Energy, 2015a).  
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They are a workers cooperative, which means that the workers are the owners of the 

business (employees have the option of becoming members). The idea for the co-op came about 

as the founders wanted to explore alternative and more sustainable business models. The co-op 

operates on a “democratically-flat” organizational structure, with all members working as a 

collective and having equal say in decision making (Vancouver Renewable Energy, 2015a). The 

organization has a triple bottom line approach, whereby profits are not the sole focus of the 

enterprise but rather meeting social, environmental and economic imperatives equally.  

Model Configuration 

Infrastructure. 

Key Resources.  

• Solar PV equipment: VREC supplies and installs equipment (for both grid-tie and 

off-grid systems) from a variety of manufacturers and choose the best equipment 

for the consumer’s needs 

• Qualified and experienced staff to provide “complete turn-key solutions” for 

renewable energy installations (Vancouver Renewable Energy, 2015a) 

• The cooperative was primarily self-financed; there was a sharing of the costs 

amongst the initial members in getting the cooperative started. Going forward, 

individuals buy shares to enter the cooperative.  

• The cooperative sustains itself through ongoing revenue 

Partner Network.  
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• As VREC is primarily a supplier/installer of renewable energy equipment and 

services, the main partner network consists mostly of supplier relationships  

• Informal relationship with other co-ops in BC, sometimes helping each other out 

• Third-Parties: VREC has started to develop partnerships with third parties 

through their new SolShare program. They find partners interested in installing 

PV systems on their properties and set up lease agreements with them. SolShare 

owns the equipment and does the installation and then sells the electricity 

generated to the third parties through a lease agreement. Investors in the SolShare 

program receive dividends from these lease payments (SolShare Energy, n.d.) 

• VREC is a member of the BC Sustainable Energy Association, the Canadian 

Solar Industries Association, the Canadian Workers Coop Federation and the 

Canada Green Building Council 

Key Activities.  

• Sales and installations of solar energy systems (mostly solar PV with some 

thermal) 

• Ongoing maintenance 

• Consulting services for renewable energy installations 

• Energy conservation services 

• Some public education 

Offering. 
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Value Proposition. 

• The value proposition for customers is electricity cost savings, which can be 

considered as a green and low risk financial investment offering a competitive 

rate of return 

• VREC offers consultation, sales and installation of renewable energy equipment 

to their customers 

• VREC is also pioneering a cooperatively owned community shared solar model 

called SolShare. This model has been designed to grow community based 

renewable energy in the province and offer a chance for individuals who 

otherwise may not be able to have a solar system on their own property a way to 

participate in the spread of renewable energy and receive a return on their 

investment. Residents of BC can “purchase shares in the corporation and share in 

the dividends from the lease payments generated by the renewable energy 

equipment that SolShare owns” (SolShare Energy, n.d.)  

Customers. 

Customer Segments. 

• The primary consumer profile is individuals interested in the technology, middle 

class professionals/families. The majority of installs are residential with some 

commercial work 

Distribution Channels. 
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• VREC serves it clients primarily through its own channels (storefront, employee 

service) and partner channels (suppliers/distributors)  

• The website is a primary channel for directing customers to the business as well 

as word of mouth/referrals, and a little bit of media around their projects 

• They don’t do a lot of marketing but rather the focus is to make it easy for the 

customer to come to them  

Customer Relationship. 

• The customer relationship dynamic can be characterized as a personal assistance 

relationship through the company-customer interaction. The assistance is 

performed before, during and after sales/install 

Finances. 

Cost Structure. 

• The most important costs relate to typical operating and overhead expenses for a 

small-medium enterprise (purchasing product, salaries, rent, etc.) 

Revenue Streams.  

• Revenue from products and services 

Barriers 

• Some misunderstanding from the public about what a co-op is, it can be confusing and 

sometimes consumers/clients don’t realize they function just like a regular business 
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• Financing can be tricky because banks are used to working with traditional businesses 

• Determining management processes and organizing took some time in the early days 

• Collective decision making early on was a bit of a roadblock but not really an issue 

anymore  

Bridges 

• Many employees are owners which helps with the quality of service/work 

• Under the co-op model they do not have to generate profit for external investors 

• Team input inherent to co-op structure is often helpful 

• Co-ops are often viewed positively by the public 

• Principles of the co-op movement, provide a well-established framework to work from  

Critical Success Factors 

• Proof and Clarity of Concept: Having a good business plan and a clear vision for 

members were considered critical success factors for this model  

Outcomes 

 VREC has been in business since 2004 and is the leading installer of grid-tied PV 

systems in Metro Vancouver. The cooperative framework seems to be working well for them and 

is creating economic, social and environmental value for the company and the communities in 

which it operates. For their purposes, they mention that it was fairly easy to set up the co-op, 

doing it all in-house, and was likely less complicated than setting up a corporation, and also that 

the model is scalable and could be replicated in another location.  
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2. GabEnergy - Non-Profit/Social Enterprise 

Overview 

GabEnergy is a legally incorporated non-profit. Their goal is to “work with communities 

in BC to explore, plan, develop, and operate alternative and renewable energy systems to help 

meet a variety of goals including sustainability, community capacity building, and cost savings” 

(GabEnergy, 2015). 

Their mission is defined by several objectives (GabEnergy, 2015). 

• To assist residents of BC in sourcing, installing, and commissioning alternative energy 

systems on their properties through wholesale purchasing of equipment and installation 

by local trades people (if needed) DIY options also exist 

• To work with BC organizations to facilitate alternative energy systems 

•  To explore the opportunity of developing a larger-scale energy system that has a co-op 

structure and is member owned and operated 

• To promote energy conservation as a major part of energy strategy 

 

They have a Board of Directors that is volunteer based, and a General Manager that 

receives compensation based on a percentage of a 5% handling fee that they collect from 

consumers for services rendered. The decision to go with a non-profit was made for a few 

reasons; the optics of the non-profit was seen as important, as it helps to build trust with 

consumers; the non-profit model is relatively easy to set up in BC which allowed them to get up 
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and running quickly; it helps them price goods and services on a very competitive basis (cost 

recovery + small margin to cover operating costs); and they wanted to have a community based 

orientation. A key focus for GabEnergy is to demonstrate and use the non-profit approach to 

stimulate local economies and help drive down the costs and expand the market for solar PV in 

the province. 

Model Configuration 

Infrastructure. 

Key Resources.  

• Some initial seed funding from Bullfrog Power was acquired 

• Solar PV equipment: GabEnergy serves as a portal to connect buyers to a 

wholesale equipment supplier (not a reseller) 

• Qualified and experienced personnel to provide consulting, coordinate ordering, 

shipment, delivery (and install if necessary). Recent hire of a sales associate 

• Ongoing revenue (5% handling fee) to cover operating expenses and promote 

community initiatives 

Partner Network.  

• Wholesale Equipment supplier/partner in Ontario: Sentinel Solar 

• Soft links with other local community organizations: Sustainable Gabriola, 

Gabriola Commons 
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• GabEnergy is a member of the BC Sustainable Energy Association 

Key Activities.  

• Design, planning, sales, ordering, installs, and maintenance for solar energy 

installations 

• Community outreach 

• Promoting energy conservation 

• Education (including a solar PV installation course) 

Offering. 

Value Proposition. 

• Provide highest quality solar equipment at the lowest cost possible. GabEnergy 

connects buyers to a wholesale equipment supplier, and charge a 5% (of 

equipment & shipping) handling fee. For customers off island (Gabriola Island) 

they charge additional fees 

• GabEnergy offers consultation, sales and installation of renewable energy 

equipment to their customers 

Customers. 

Customer Segments. 
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• The target consumer is primarily DIY individuals/households that have good sites 

for PV, but also individuals/households who need help with the installation 

(GabEnergy provides a discounted rate on labour) 

• Institutional: e.g. recycling centre, non-profits, libraries, fire halls 

• Community Projects (serving as a supplier)  

Distribution Channels. 

• The main channel for equipment is via their wholesale equipment provider in 

Ontario 

• The primary channel for customer acquisition is through their website and the 

tools it includes (solar calculator) that help customers to determine the feasibility 

of solar energy for themselves and/or their properties 

• Customer acquisition is also helped by having high profile arrays with 

GabEnergy’s name being visible, and through word of mouth, media stories, 

social and speaking events 

Customer Relationship. 

• The customer relationship dynamic can be characterized as a personal assistance 

relationship through the non-profit society-customer interaction 

Finances. 

Cost Structure.  
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• The structure is cost driven, basically trying to provide customers access to the 

lowest costs possible for solar equipment. The cost is primarily passed onto the 

customer 

• There is a small cost that goes towards the General Manager who receives 

compensation based on a percentage of a 5% handling fee collected from 

consumers for services rendered 

Revenue Streams.  

• The main source of revenue comes by way of the 5% fee that charge customers 

based on the equipment and shipping (not including taxes). 

Barriers 

• One of the disadvantages of the non-profit model is the wear and tear on volunteers who 

put in a lot of time and effort. In this sense there can be a lack of stability that a company 

would provide 

• Requires good succession planning and training new people to come in and succeed the 

others who move on 

Bridges 

• With the non-profit model, consumers view GabEnergy with a certain legitimacy and 

trust that may not be as easily attained in a for-profit model 

• Simplicity of the model and ease of setting it up 

• Small group of cohesive people with a strong vision around providing community benefit  
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Critical Success Factors 

• Partnerships: The partnership with their equipment supplier is absolutely key for their 

model to work, enabling consumers to get new PV equipment at wholesale prices 

• Community Engagement: Connecting with the community and having a community-

oriented focus has been critical to the support and success of GabEnergy. Social events 

and education are a key part of this 

• Free site assessments: Providing free site assessments is a key cornerstone of the business 

model, helping individuals to understand if solar is feasible for them and helping to bring 

down the total installed cost of the system 

• Triple Bottom Line Planning: the conscious alignment of economic benefits with social 

and environmental benefits is key to the success and sustainability of the organization  

Outcomes 

 GabEnergy only incorporated as a non-profit organization in 2014, but through the end of 

2015 they’ve helped to provide over 1000 modules. Their focus on providing low cost solutions 

has been very effective, installing systems in the range of $2.40 – 2.60/Watt for roof mounted 

systems and getting as low as $2.00/Watt for a ground mount system where the customer helped 

with the installation. The LCOE for the average consumer system varies but a conservative 

estimate for a system lasting 25 years is ~ 8¢/kWh, and a system lasting 30 years is ~7.3¢/kWh. 

At these costs the Return on Investment for consumers is in the range of 4-5%, with a simple 

payback period in the range of 8-12 years. These are impressive numbers for customer owned 

systems, which makes solar PV increasingly attractive and will likely help to drive costs down 
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across the market. Furthermore, it was noted that this model can be scalable and replicated in 

other communities/locations and/or GabEnergy could function as a supplier for other consumers 

or communities wishing to acquire equipment.     

Community Led Approaches 

1. Central Park Strata – Onsite Shared Solar Strata Project 

Overview 

Solar Strata is an interesting model for solar PV. It represents somewhat of a combination 

of elements from some of the other models under study. It combines the advantages of group 

financing to purchase/finance at a larger scale so that individuals receive the award of greater 

cost savings than would be possible as an individual. The Solar Strata under review here is from 

the Central Park Strata, a four-storey apartment building with some 100 residents in Victoria, 

BC, which installed a 14.7 KW solar PV array (60 panels) in the summer of 2015. 

Bruce Mackenzie, the president of the Strata council, had initially been looking at 

installing a solar hot water system, but after learning more about solar PV and doing a cost 

comparison he found that solar PV was the more attractive option. At a 2011 Annual General 

Meeting the Strata had expressed support to explore solar PV for the building, but at the time it 

was too expensive. The group to decided to wait a few years for the cost of solar panels to come 

down. Then, with general support being there and after doing some pre-feasibility analysis, 

Bruce took the proposal to the Strata Council who voted in favor of developing the project. 
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System Characteristics 

System Capacity: 14.7 kW (60 modules).  

The factors that went into determining what size of system to go with were (1) how much 

would the owners want to spend? And (2) how much power should they generate? Bruce 

Mackenzie decided to limit the amount that owners would pay to be under $1000 per suite. The 

building has a fairly large roof and could collect more energy than would be necessary for their 

common area (which was the area/energy usage that they were seeking to offset), however they 

decided to size the system so that they would use all of the energy produced (i.e. not sending 

power back to the grid under normal conditions). Central Park Strata decided on a 60 panel, 14.7 

kilowatt system. This system should generate approximately 16,000 kilowatt hours of electricity 

per year or about 1/3 of the energy used by their common areas per year (Mackenzie, 2015). 

Type of system: Grid-Tied, Placed on roof of building on ballast system (no holes in roof), 

Silicon cell modules connected to 11.4 kW inverter 

Model Configuration 

Infrastructure. 

Key Resources.  

• Project Champion 

• Experienced supplier and electrician and good relationships with both  

• Suitable roof for the system 
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• Supportive community (Strata) and property manager 

• Finances: Strata Contingency Reserve Fund used to fund the project 

• PV Watts (solar calculator software) that helped project lead to put a solid 

proposal together 

• BC Hydro Net Metering Program and support staff 

• City of Victoria – permitting for the system was inexpensive and easy to facilitate 

Partner Network. 

• Owners of the building (Strata) – 64 owners 

• Equipment Supplier: HES PV 

• Electrician: Michael Geldreich of Power to the People: Photovoltaic Solar Panel 

Installations 

•  Property Manager 

Key Activities.  

• Pre-feasibility analysis in order to get accurate information to present to Strata 

Council 

• Meeting with Strata Council to present idea and get support 

• Securing firm quote 

• Further information meetings with Strata owners 

• Annual General Meeting/Vote: securing 75% vote support for proposal 

• Engineering 
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• Installation 

• Monitoring  

Offering. 

Value Proposition. 

• Electricity Cost Savings for common use area 

Customers. 

Customer Segments.  

• The customer segment for this model is the Strata owners themselves. The key 

was to present and convince the owners of the feasibility of the project 

Distribution Channels. 

• The communications aspect for the project was mostly in house via Strata 

meetings 

• The delivery of product was facilitated by the supplier and electrician 

• Credit for electricity comes via BC Hydro Net Metering Program 

Customer Relationship.  

• The relationship dynamic for this project is one of community and co-creation. 

Bruce Mackenzie was the project champion and developed the project but had a 

lot of support from the Strata, supplier and electrician 

Finances. 
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Cost Structure. 

• The total cost for the system was $47,000 and was paid for in one cheque from 

the Strata’s contingency reserve fund (a fund used to pay for building repairs and 

maintenance common to all owners) 

• The fund will be paid back at $9400 per year, equaling payments of $10-15 month 

per unit 

• Cost per watt for the project worked out to $3.00/watt 

Revenue Streams.  

• The main source of revenue/returns for the project will be cost savings on 

electricity 

• The cost savings were maximized by offsetting the more expensive tier 2 

electricity rates used in the building’s common area 

• The Return on Investment was estimated to be 4.6% of the initial investment in 

the first year, increasing as BC Hydro electricity rates increase, but also 

decreasing slightly as the panels age and lose efficiency4 

• Strata owners were confident that the investment  would be recovered over time 

as the value of the solar panels on the building would be greater than this initial 

investment when it came to resale of their unit(s) in the future 

                                                 
 

4 The ROI will increase over time as electricity increases from BC Hydro are expected to increase at a rate greater 
than solar panel efficiency depreciation 
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Barriers 

• The project was described as being quite easy once the support/vote was made. The 

initial challenge was making the case and convincing the owners of the opportunity 

• There was some challenge in getting the ballast system on the roof. Initially they thought 

they might have to use a crane but with some creative thinking they were able to use carts 

and the building elevator to get the equipment up to the top floor and then a system of 

pulleys to elevate it to the roof. Although they managed to find a creative solution, this 

challenge should be taken into account by others wanting to replicate this model in a 

similar building as it could potentially represent a significant increase in installation costs  

• Overall, it was a marginal financial benefit (i.e. ROI ~ 4.6%), which may not be enough 

to convince another Strata to pursue a similar project  

Bridges 

• A large roof with no shade, and an easy route for service connections down the side of 

the building to the electrical room 

• Adequate roof strength to support the panels 

• Significant use of electricity in the elevators, hallways and common areas, and a 

significantly high electricity rate to offset with solar electricity 

• City did not require a building permit as they were not significantly altering the building 

• Ballast System: The system was mounted on ballasts that were laid on top of the roof. 

Therefore, the system did not have to drill holes in the roof itself to mount the equipment. 
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This helped to get around the building permit requirement and made it easier for the 

owners to support, knowing that they would not be making holes in the roof which could 

potentially lead to water leakage problems in the future 

• The supplier was willing to give them a good price for the system as this was somewhat 

of a pioneer project and they wanted to demonstrate to the wider community that it was 

possible and to create incentive for other stratas to follow suit 

Critical Success Factors 

• Leadership: Having a champion to lead and coordinate the project was essential 

• Proof and Clarity of Concept: extensive planning, research and feasibility studies were 

undertaken so that a clear plan could be presented to owners with the ability to answer all 

of the questions/concerns posed at the meetings 

• Partnerships: Strong partnerships with supplier, electrician, property manager, and 

building owners (Strata) 

• Triple Bottom Line Planning: the alignment of economic benefits with social and 

environmental benefits was a deciding factor for the building owners 

• Community Engagement: An extensive process of engagement and information with the 

stakeholders (Strata) was undertaken in order to gain support. The owners also wanted to 

come together to make a community decision about something they felt good about 

• Risk Management: In the Strata model the cost is divided up between many people which 

makes it affordable for individual owners with less risk involved. Furthermore, the 

project was financed with funds pre-existing in the Contingency Reserve Fund 
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Outcomes 

 The project has been up and running since summer 2015. The system has been running 

well with electricity production exceeding expectation (See Figure 2). 

 
Figure 2. Predicted vs. Actual Electricity Output from 909 Pembroke: 2015. Copyright 2015 Bruce 
Mackenzie. Reprinted with permission.  
 

Though the project took considerable work it is one that can be replicated and scaled up. 

Bruce Mackenzie mentioned that part of the reason for doing the project was to demonstrate that 

it was possible so that others could do the same. 

 The project leader also mentioned that the project seems to have made other positive 

effects in the building, creating a sense of pride among owners and prompting them to advertise 

that the building is a Solar Strata on external building signage. 

 One of the lessons noted was that it would be helpful to have the project champion live in 

the building to help with casual discussion/information sharing with residents. 
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2. T’Souke First Nation – First Nations Community Solar 

Overview  

Visioning for the T’Souke solar project first began in 2007 and coincided with the hiring 

of Andrew Moore as solar project director. The Nation at this time underwent a series of 

visioning sessions with community members, and developed a vision statement as an outcome, 

based on the concept of being responsible for seven generations forward. The Nation decided to 

take action to become as sustainably self-sufficient and autonomous as possible. A solar PV 

project to supply electricity to the Nation was determined to be one of the key parts of their 

sustainability process, along with creating self-sufficiency economically, and in the food supply, 

and preserving values and traditions that bring back sustainability (T’Souke Nation, 2016). 

 By 2009, a total of 75 kW was installed over 3 separate buildings in addition to 40 solar 

hot water systems in private residences and the introduction of an energy conservation program 

for all 96 residences (T’Souke Nation, 2016). So far the community has reduced energy 

consumption by 75% and plans to eventually get to net zero in order to provide for all of the 

community’s electricity needs (A. Moore, personal communication, December 21, 2015). 

System Characteristics 

System Capacity: 75 kW (550 panels: 6 kW on Fisheries Office, 7 kW on the Nation Hall, and 

62 kW atop the Nation’s Canoe Shed) 

Type of system: 2 Grid-Tied (7 kW & 62 kW), 1 Off-Grid (6kW), Roof Mounted systems 
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Model Configuration 

Infrastructure. 

Key Resources. 

• Forward thinking leadership 

• Community Vision/Supportive Community 

• Suitable roof sites for system 

• Network of partners 

• Funding: Innovative Clean Energy (ICE) Fund administered by the Ministry of 

Energy and Mines; Solar BC ecoEnergy funding; Western Economic 

Diversification funding, Indigenous and Northern Affairs Canada  

• Experienced installer combined with community labor to help with install 

• Net metering 

Partner Network.  

• BC ICE Fund 

• Solar BC/ecoEnergy program 

• Western Economic Diversification program 

• Indigenous and Northern Affairs Canada 

• HES PV: Supplier and Installer 

• BC Hydro 

Key Activities.  
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• Visioning/Planning 

• Community Approval 

• Feasibility Studies 

• Finding and securing funds 

• Installation 

• Kick-Off event – celebration and gathering 

• Monitoring 

Offering. 

Value Proposition.  

• Electricity Cost Savings/Payback through net metering program 

• Fulfilling community vision for energy autonomy 

• Pioneer project: Demonstration and Education for other communities 

• Training in solar PV installation for members of the Nation   

Customers. 

Customer Segments. 

• The model primarily creates value for the Band, but also creates value for other 

communities wanting to move in the same direction (demonstration/education), 

and for the utility (BC Hydro) in learning how to facilitate community solar (this 

project was in many ways a first for BC Hydro as well) 

• BC Hydro purchases excess electricity through its net metering program   
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Distribution Channels. 

• The initial channel to present and communicate the idea was through the vision 

and planning sessions 

• The solar product and installation channel was through HES PV 

• Communication about the project to reach external audiences has taken place via 

news stories, a kick-off event, website and tours of the site 

• Credit for electricity comes via BC Hydro Net Metering Program 

Customer Relationship. 

• The relationship dynamic for this project is one of community and co-creation 

with the Nation, it’s partners, and now spreading to other interested parties who 

come to visit the site and learn 

Finances. 

Cost Structure. 

• The total costs for the total installed PV system was $900,000 

Revenue Streams.  

• The main source of revenue for the project is cost savings on electricity and 

selling energy back to the grid in times of excess production 
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• The high level of interest in the project has begun to evolve into a potential eco-

tourism industry that may be able to produce revenue through site visits and 

educational sessions  

Barriers 

• Finance Barrier: Securing funding for a project of this nature was a challenge; little 

incentive for solar PV in BC. They had to rely on funding from 15 different governmental 

and non-profit sources to fund the project (T’Souke Nation, 2016) 

• Cost Barrier: cost of the project and the technology at the time of development was a 

barrier (but has since improved) 

• Pioneer project: At the time they developed the project there were no other examples to 

base project on, therefore, there was a lot of learning involved (for example, the 

interconnection process took 9 months)  

• Institutional Barrier: Experienced some initial resistance from the utility 

• Governance: Although the leadership of T’Souke Nation has been a driving force behind 

the project, there is the potential for future leaders to not be in support of current 

sustainability initiatives, and this could be problematic in the future. The leadership at 

T’Souke Nation changes in a 2 year cycle which makes the community vulnerable to any 

changes in governance with different motivations (Newell & King, 2013)   

Bridges 

• History of sustainable living and values around sustainability 
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• Recognized need to respond to loss of industry (i.e. fishing, logging) and effects of 

climate change 

• Autonomy and suitable site to proceed with project  

Critical Success Factors 

• Leadership: Strong leadership initiative from the whole community, in addition to the 

Chief and other senior Band members, and Andrew Moore (solar Project Manager) 

• Partnerships: Good partnerships, including those that are project funders 

• Triple Bottom Line Planning: Meeting economic, social and environmental imperatives 

were an important part of project and critical to community support 

• Short and Long Term Benefits Management: The project has clear long term benefits for 

stakeholders, as the array will continue to produce years into the future, and also short 

term benefits (training, education, tourism) that keep the community engaged and 

committed 

• Community Engagement: This was the most critical piece of all. The project was an 

outgrowth of community visioning. Getting the collective vision together was essential: 

“a picture that everybody can see themselves in” (A. Moore, personal communication, 

December 21, 2015) 

• Risk Management: “Taking the time on creating a collective vision is the biggest risk 

mitigation strategy” (A. Moore, personal communication, December 21, 2015) 

• Philosophy: The T’Souke First Nation ascribes to the philosophy detailed in the Great 

Laws of the Iroquois Confederacy whereby they must consider the impact on the next 
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seven generations of their people when making decisions in the present. Adhering to this 

philosophy has been a critical success factor in their developing as a sustainable 

community (Newell & King, 2013)  

Outcomes 

 So far the project has been a great success; the solar array is working well, and in 

combination with the solar hot water and energy conservation programs, has been making great 

headway towards total energy autonomy for the community. The community has also become 

much more conscious of their own habits and has inspired community members to lead more 

sustainable lifestyles. The project has had other positive outgrowths, including the organic 

development of an eco-tourism program that sees dozens of schools, municipalities, government 

groups and tourists from all over the world visit the site to learn more about the project and how 

to bring the innovations from T’Souke to their own communities. The Band has also recently 

installed electric vehicle charging infrastructure. Perhaps the most important outcome from this 

project is the example that it has set and the path it has paved for similar projects to follow in its 

footsteps. 

 There were some key lessons learned, as this pioneer project employed somewhat of a 

learning-by-doing approach. The first is that the energy conservation program should have been 

enacted first. They did the solar PV project first and realized afterwards that had they reduced 

demand first, they would not have needed as many solar panels. Second, after doing some 

analysis, they found that the effect on energy consumption for each of the three programs 

(energy conservation, solar hot water, solar PV) was fairly similar and yet they spent about 
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$900,000 for solar PV, $250,000 for solar hot water and only $150,000 for the conservation 

program. This tied in to the key realization that individual changes in habits, rather than focusing 

on new technology can achieve the biggest benefits. 

3. City of Nelson/Nelson Hydro – Utility Driven Offsite Shared Solar (Solar Garden) 

Overview 

The City of Nelson is currently developing a community solar garden project that will 

give residents the ability to purchase solar energy and to receive credit on their electricity bill. A 

community solar garden is a shared community solar array with grid connected members who 

can subscribe to purchase a portion of the solar generation (Solar Gardens, n.d.). The advantage 

to the solar garden is that homeowners and businesses can access solar energy in their 

community without having to install and maintain panels on their own property.  

The idea started from similar projects in the US, and because Nelson owns its own 

municipal utility, they thought they’d be a good location to try something similar. The solar 

energy is generated from a shared offsite PV array and is credited to the subscriber’s Nelson 

Hydro bill in proportion to their investment (Community Solar Garden, 2015). In this way, solar 

is available to those who otherwise would not be able to access it, for example, renters, or those 

whose space is not ideal for solar PV. 

Participation in the program is available to Nelson Hydro customers on a voluntary 

basis.  “A contract agreement between the City of Nelson and Nelson Hydro customers will 

include terms and conditions that specify financing amounts, amortization periods, transfer 
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options and rates. The project is being developed, marketed and managed through Nelson 

Hydro’s EcoSave Program” (Community Solar Garden, 2015, p. 1) 

System Characteristics 

System Capacity: The Nelson Solar Garden will be in the range of 50kW-100kW (200 – 450 

panels) in size, but could be larger depending on community interest 

Type of system: Grid-Tied, ground mounted on land near existing Bonnington generation station. 

Equipment TBD. 

Model Configuration 

Infrastructure. 

Key Resources.  

• Project Lead: Carmen Proctor 

• Suitable site (Bonnington Plant) to accommodate size of system and close to 

electrical infrastructure 

• Network of committed partners 

• Financing: Funding & Electrical customers 

• Supportive community 

Partner Network.  
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• Bullfrog Power: Funding partner, provided $15,000 for research and development 

and a later $20,000 for capital costs 

• West Kootenay Eco-Society: helped out in a general way, they were a partner for 

the prior energy efficiency program and they hosted a communications event for 

the project   

Key Activities.  

• Started with community engagement via a community conversation event. Put out 

an opinion poll to those people that attended the community café – interest was 

high.  

• Solar monitoring and feasibility studies 

• Presentation of plan to City Council (July 2015) 

• Site analysis and selection 

• Prepared a budget 

• Funding application 

• Consultation with city council for bylaw amendments as necessary 

• Public information sessions 

• Presale phase: 75% of 50kW array (~ 150 panels) must be pre-sold to proceed 

with project (achieved) 

• Kick Off Event: Coincides with pre-phase and including presentation about 

project including location, energy production estimates, buy in model, solar credit 

rates and costs 
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• Construction (2016)  

Offering. 

Value Proposition. 

• The consumer, community and utility all benefit from the addition of renewable 

energy to the community 

• The utility benefits by gaining experience in solar PV 

• Provides access to solar PV for customers who may otherwise not be able to 

afford it or access it 

• Consumers who invest in the project will be entitled to receive an annual credit 

proportional to their investment over a 25 year term contract and which will 

calculated based on the kWh generated by the solar array. 

• Return on Investment: The customer pays for the solar panel(s) up front, and 

recoups the cost through solar panel production and subsequent credit to their 

electricity bill. Any credit received after recouping initial investment cost is profit 

to the consumer 

• Efficiency: Compared to an individual roof installation, the community project 

could be 30-40% less expensive (Community Solar Garden, 2015).  

• The project helps to demonstrate and communicate the value of renewable energy 

Customers. 

Customer Segments. 
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• Nelson Hydro customers (It should be noted that as long as the solar credit is 

allocated to a Nelson Hydro account anyone can participate) 

• Local schools and churches have expressed interest in program 

• Business community has expressed interest in program 

Distribution Channels. 

• The City held information sessions, did news stories, a kick-off event involving 

pre-sales, and gave information via their website 

•  The distribution channel for the products/services is the pre-existing Nelson 

Hydro framework 

• Nelson Hydro is requesting proposals for equipment from suppliers 

Customer Relationship. There are several levels to the customer relationship in the 

Community Solar Gardens model: 

• Personal Assistance: in the form of utility-customer interaction (i.e. prior to sales 

(information session), during sales and after sales ) 

• Self Service: the organization (utility) provides the option and tools needed for the 

customers to serve themselves easily and effectively 

• Community: the utility and customer have a community relationship allowing for 

direct interaction and where knowledge can be shared and problems solved 
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• Co-creation: the final characteristic of the customer relationship in this model is 

one of co-creation. The customer has a direct impact in the development and final 

outcome of the program 

Finances. 

Cost Structure.  

• Nelson Hydro performed a cost analysis for a 50kW array (which can be 

expanded to a 100kW array with demand) and is outlined in Table 4 

Table 4: Nelson Community Solar Garden Cost Estimate 

Project Costs 50 kW Array 

Site Preparation/Foundations $19,650 

Panels (245w) (200 panels) $42,262 

Micro Inverters $33,629 

Metering System $540 

Racking (Made in Nelson) and clips $26,398 

Shipping $3,000 

Installation $20,000 

System Grid Connection Single Phase 240V, 400A $7,210 

Electrical (Installation labor, balancing, design/management) $25,000 

Contingency $15,000 
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Subtotal (Capital Cost) $192,689 

Land Rights (* Nelson Hydro owns the land) $0 

Program Development $10,000 

Structural, Civil & Geotechnical Engineering $12,000 

Electrical Engineering & Design, Solar Analysis $10,000 

Subtotal (Owner’s Cost) $32,000 

Total Estimate $224,689 

Note. Retrieved from City of Nelson Community Solar Garden Project Plan. Copyright 2015     City of 
Nelson 

• The estimated cost per watt (not including grants) is in the range of $3-4/watt. For 

the cost passed on to the customer, the estimated cost per watt is closer to 

$3.00/watt 

Revenue Streams.  

• The revenue structure is set up so that customer/subscriber investment covers 

most of the project costs. Subscribers must invest in at least one panel but no 

more than ten, at a cost of no more than $924/panel5 (See Table 5) 

Table 5: Nelson Community Solar Garden Funding Sources 

Funding Sources 

                                                 
 

5 Cost may be lower dependent on size of project and additional grant funding 
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Customer Buy In ($923.45 per panel) (200 panels) $184,689 

Nelson Hydro Contribution $25,000 

Bullfrog Power Contribution $15,000 

Estimated Contributions $224,689 

Note. Retrieved from City of Nelson Community Solar Garden Project Plan. Copyright 2015 City of Nelson 

Barriers 

• Pioneer project: complex project, new model for electricity production, combined with 

the fact that Nelson Hydro and project lead were not experienced with solar installations 

at this scale 

• Length of contract (25 years) and subsequent payback period may not be attractive for 

certain customer segments 

• A tiny minority of vocal critics (2 individuals noted), who either don’t believe in the 

value of project or don’t fully understand the entire value proposition 

Bridges 

• Previous Eco-Save energy retrofits program (which helps homeowners make their houses 

more energy efficient) had lofty targets that the city met quite quickly, therefore, they 

knew the community was receptive to further related projects/developments 

• By law in BC only certain entities are allowed to be a utility. Nelson is able to move 

forward with this project because the City of Nelson has their own utility (Nelson Hydro) 

and electrical grid that generates and distributes its own power 
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• 25 year contract – if people move they would be offered a transfer (able to transfer their 

account if they stay within the Nelson Hydro territory). If people move out of territory, 

they’d buy it back or facilitate the transfer of their credit to another account (or charity) in 

the Nelson territory 

• Base of consumers who want to get into solar PV but do not have a suitable site or cannot 

afford individual system 

Critical Success Factors 

• Leadership: Project champion who had idea and saw it through to development 

• Partnerships: Good partnerships, including one that has become a project funder 

• Proof and clarity of concept: Extensive work undertaken to determine feasibility of 

project, define the scope and communicate it out 

• Triple Bottom Line Planning: Meeting economic, social and environmental imperatives 

were an important part of project and critical to community support. As a City 

department, Nelson Hydro is guided by the city’s environmental policies, including those 

related to sustainable development  

• Short and Long Term Benefits Management: The project clearly demonstrates how it will 

deliver longer term benefits to stakeholders (including how the benefits will be shared) 

but also short term benefits (i.e. local design, employment, etc.) that keep stakeholders 

engaged and committed 
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• Community Engagement: This was the most critical piece of all. Without the support of 

the community the project would not be going ahead. Great care and extensive work was 

done on community engagement, outreach and communication 

Outcomes 

So far, community interest and buy-in for the project has been great. As of January 2016 

the pre-sale for the project has exceeded its target, which means the project will likely scale up to 

a 60kW capacity. The next step involves analyzing bids for equipment supply. 

This model may be somewhat limited due to the fact that it is utility driven, and unless a 

utility chooses to develop something similar it may be out of reach. However, the opportunity 

exists for municipally-owned and private and/or investor owned utilities to exist in the province 

(and elsewhere), so this may prove to be a feasible model for other municipalities and 

businesses. 

Regardless, the main innovative feature of this model can be borrowed and used in other 

contexts, and this is the innovative mechanism of virtual net metering. Virtual net metering goes 

a step beyond net metering by allowing multiple homeowners to participate in the same metering 

system and share the benefit/output from a single facility, that is not connected to their physical 

property (or meter) (Gottlieb, 2014). Under virtual net metering customers will receive credit on 

their bills just as they would under regular net metering. 

The Nelson Hydro community solar garden project offers easy access to an enthusiastic 

population, a majority of which have been previously barred from entry due to economic factors 
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or lack of a site. It also offers the further benefit of having the consumer cover the majority of the 

capital cost up front (through a distributed initial investment), and then, through the same 

framework, offer a channel for value and revenue for the consumer as they earn credit back. An 

additional feature of Nelson Hydro’s model is that they’ve added the additional pre-sale feature, 

which helps to gauge genuine interest in the project and minimize risks in developing it. (I.e. if 

the interest is not there, we do not build). 

4. Kimberley SunMine - Community Owned Solar Project 

Overview 

The Kimberly SunMine is a community owned and operated solar PV plant built on the 

reclaimed brownfield site of the former Teck Sullivan Mine Concentrator in Kimberley, BC. 

With 4,032 modules mounted on 96 solar trackers following the sun’s movement, it is BC’s 

largest solar project, Canada’s largest solar tracking facility, and the first solar project in BC to 

sell power to the BC Hydro grid (SunMine, 2014). 

The project was initiated by the EcoSmart Foundation; a Vancouver based non-profit 

specializing in technical innovations and solutions for a sustainable economy. After analyzing 

weather and solar irradiance data across Canada, EcoSmart discovered that Kimberley was an 

ideal spot for solar PV. The idea was bolstered by the fact that there was a decommissioned mine 

site in the area with a BC Hydro substation near the property that could transfer electricity to the 

grid. EcoSmart approached the City of Kimberley to introduce the idea in 2008 and helped to 

bring Teck into the discussion. The City put the idea to the community through a 2011 
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referendum and saw a strong majority of the community support the idea and support the City in 

borrowing the necessary funds to finance the project. They spent the next three years working 

with partners to develop funding, negotiating agreements and conducting feasibility studies. 

Construction began in 2014 and SunMine began commercial operation in June 2015. 

System Characteristics 

System Capacity: 1.05 MW 

Type of system: Grid-Tied, Ground Mounted with solar tracking, Conergy PV modules, ABB 

Power One Distributed Inverters, and DEGER dual-axis trackers 

Model Configuration 

Infrastructure. 

Key Resources. 

• Large and suitable site for the size of system 

• High degree of solar insolation 

• Supportive community 

• Partners to provide design, construction and funding assistance 

• City council/employees – administration, decision making 

• Financing and Funding for the project was acquired as follows: 
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Table 6: SunMine Project Funding  

SunMine Project Financing/Funding Revenue 

City of Kimberley (Loan) $2,000,000 

Teck Resources Contribution $2,0000,000 

Innovative Clean Energy, BC Govt. $1,000,000 

Columbia Basin Trust Funding $300,000 

Southern Interior Development Initiative Trust $50,000 

Total Project Funding $5,350,000 

Note: Adapted from 
http://www.sunmine.ca/uploads/3/1/6/3/31637493/sunmine_business_plan_complete.pdf. 
Copyright 2014 City of Kimberley. 

Partner Network.  

• EcoSmart, helped to develop the concept, bringing technical expertise and 

experience with publicly supported technological innovation 

• Teck, contributed land for the site and $2 million 

• BC Ministry of Energy and Mines, contributed $1 million of funding through the 

Innovative Clean Energy Fund program 

• BC Hydro, negotiated a 25 year electricity purchase agreement 

• Columbia Basin Trust, contributed $300,000 in funding 

• Southern Interior Development Initiative Trust, contributed $50,000 in funding 

• Contractors: Conergy, SkyFire Energy, Hebditch Contracting, Jetson Consulting 

Engineers  

http://www.sunmine.ca/uploads/3/1/6/3/31637493/sunmine_business_plan_complete.pdf
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Key Activities. 

• EcoSmart approaches City and Teck to introduce and develop concept 

• Application for funding 

• Feasibility studies and on-site solar PV energy testing 

• Public presentation of concept and referendum 

• Secure funding, confirm public support 

• Negotiate roles, responsibilities, ownership, initiate preliminary design, energy 

verification, engineering review 

• Request for Qualifications Proposals issued and evaluated 

• Develop and issue agreements and contracts with partners 

• Communications with stakeholders and public 

• Proceed with construction and undertake monitoring and maintenance  

Offering. 

Value Proposition.  

• Selling electricity to BC Hydro and generating a return on investment for the 

citizens of Kimberley 

• Creating a community asset to draw people and business to Kimberley 

• Providing economic development and local jobs 

• Pioneer project, demonstrating the potential for solar PV in the region and a 

positive example of sustainable development 
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Customers. 

Customer Segments.  

• The main customer for the project is BC Hydro who will purchase the electricity 

from the project through their Standard Offer program 

• Other customer segments for whom the project creates value include the citizens 

of Kimberley and partners in the project 

• Kimberley has also begun developing letters of agreement with the College of the 

Rockies and Selkirk College to explore education, research and training 

opportunities 

Distribution Channels.  

• For the electricity production: the project is connected directly to the BC Hydro 

grid 

• For communications the strategy is to create ongoing interest and media attention 

via press releases and news stories in order to drive traffic to their website 

Customer Relationship.  

• The customer relationship between the City of Kimberley and BC Hydro can be 

described as a seller – purchaser relationship 

• The relationship with the citizens of Kimberley is a relationship of community 

engagement and communication 
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• The relationship with EcoSmart and Teck could be characterized as a relationship 

of support and co-creation 

• The relationship with funding groups is grant based 

• The relationship with educational institutions could be described as information 

sharing 

Finances. 

Cost Structure.  

• The cost structure is determined by the capital and operating costs, and financing 

costs 

• SunMine has a $5.35 million construction budget for expenses including the 

engineering, procurement and construction contract with Conergy, the 

prefeasibility and interconnection studies, engineering review, equipment and 

upgrades, among others (see Appendix B for complete breakdown) 

• The cost per watt for the Kimberley SunMine comes out around the $5/watt mark 

(EcoSmart, 2016). The cost per watt is a little higher for this project due to it 

being a pioneer project and involving much preliminary planning, studies, 

consultation, permitting, etc. The cost of scaling up the project and/or replicating 

a similar project would be less expensive 

Revenue Streams.  
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• The main source of revenue going forward comes through the 25 year Electricity 

Purchase Power Agreement with BC Hydro under its Standing Offer Program. 

Under this agreement the City of Kimberley will be paid $110.10 per MWh 

produced (and increasing at the rate of annual Consumer Price Index inflation) 

and is expected to generate an annual average revenue of $244,000 (SunMine, 

2014) 

• Net revenue is expected to average $57,800/year over 25 years after accounting 

loan payments, operations and maintenance expenses (SunMine, 2014) 

• Kimberley expects its loan to be paid off within 20 years while generating 

$1,445,000 in retained earnings over 25 years (SunMine, 2014) 

• (See Appendix B for further detail) 

Barriers 

• Complex project: difficult to set up, lots of decision making and agreements; largest solar 

tracking system in Canada 

• Pioneer project: new experience for most parties involved including BC Hydro; extensive 

studies and planning required; interconnection decision/configuration took some work; 

first solar project in BC to sell power to the grid under Standing Offer Program 

• Funding: Had to rely on large contributions from multiple donors; getting financing/loans 

for projects of this size can be difficult because it is a relatively new technology/model 

for electricity delivery in the province at this scale and can be seen as risky by financial 

institutions/lenders 
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Bridges 

• Supportive community 

• Because the project was not entirely focused on profit but a wider range of values for the 

community, this gave them the social license to do it. If maximizing return on investment 

was the main concern the City likely would not have been able to do it 

• Experienced solar PV developer (EcoSmart) who understood the value of the solar PV 

resource in Kimberley and approached City, making them aware of the resource 

potential, and being involved in development of project 

• Mining company with under-utilized resource (site) for which they could create value and 

large enough to accommodate size of project (and future expansion) 

• Having great solar irradiance in the Kimberley area 

Critical Success Factors 

• Community Engagement: Community Support was crucial for this model. It required a 

majority vote by way of referendum. They received 76% support form voters being in 

favor of borrowing money towards construction of project 

• Proof and Clarity of Concept: Having a well-designed and credible business plan was 

important to secure funding and develop the project in a well-organized fashion 

• Partnerships: Strong partnerships were key to the project at every phase 

• Triple Bottom Line Planning: Meeting economic, social and environmental imperatives 

were an important part of project and critical to community support 
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Outcomes 

 The SunMine has only been operational since the summer of 2015 and despite a couple 

of relatively minor setbacks (the project was completed 5 months behind schedule and 5.1% over 

budget) has already been generating positive results. It has won a number of awards: the Clean 

Energy BC 2015 Community of the Year Award; the Union of BC Municipalities Community 

Excellence Award; and the Association of Professional Engineers and Geoscientists of BC 

Sustainability Award (EcoSmart) (SunMine, 2015). The project has provided 8,711 hours of 

direct local construction labor, and as of the first 19 weeks in production has sold 752 MWh of 

electricity to BC Hydro and generating $88, 610 in revenue (estimated break-even of 

$216,000/year). As well, there has been a positive public relations aspect to it, with a sizeable 

number of visitors to the facility, media articles, projects video views and visits to the website 

(SunMine, 2015). 

As this was a pioneer project there are bound to be lessons learned. One of the key 

lessons mentioned was the need to hire an electrical engineer to help define the scope of where 

responsibilities begin and end between the City and the utility (BC Hydro) before renewing the 

contract. 

System Performance 

Since the SunMine has only been operational beginning in the summer of 2015, there 

hasn’t been the opportunity to evaluate the performance in terms of annual production. However, 

EcoSmart has calculated the performance for the first 42 days of operation, and so far the system 
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has performed very well, up to 11.4 MWh, which for a 1.05 MWdc plant is very good, close to a 

record in North America (EcoSmart, 2015a). Based on test results the project should produce an 

average of 1945MWh/MW installed per year (with 95% exceedance probability (EcoSmart, 

2015b).  

5. Salt Spring Community Energy Group - Solar Scholarship Project (Non-Profit 

Community Solar Project) 

Overview  

The Solar Scholarship Project is an initiative of the Salt Spring Community Energy 

Group (SSCEG), a non-profit group based on Salt Spring Island that focuses on community-

owned local renewable energy. The group originally had been looking at developing a 

community solar PV project that locals could invest in, but found that there were too many 

regulatory/legal hurdles to setting up a project of this nature. They therefore decided to proceed 

with a community solar project on the local high school (Gulf Islands Secondary School (GISS)) 

that would be set up as a purely charitable venture, giving away the proceeds from the 

installation as a “solar scholarship” in order to get around some of these hurdles and solve the 

accounting problem of what to do with the profits. 

The system is composed of 84 solar panels and is expected to generate approximately 

23,000 kWh annually, saving the school about $2000 in energy costs. The savings go into a trust 

fund to generate a scholarship of $2000 (or more) each year for the life of the solar array (25-30 
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years). The intention for the scholarship is to go to students from the school to be used for 

education and/or training related to sustainable technologies. 

System Characteristics 

System Capacity: 21 kW (84 modules) 

Type of system: Grid-Tied, Roof mounted, Silicon cell modules, high efficiency string inverters 

Model Configuration 

 Infrastructure. 

Key Resources.  

• The SSCEG team that facilitated the equipment supply, system analysis, design 

and construction 

• Suitable site: Large roof that could handle system of this size 

• Network of committed partners 

• Supportive Community 

• Donor funding 

• BC Hydro Net Metering Program 

Partner Network.  

• School District 64 partnered with SSCEG to develop the project and provided 

individuals to help with the install 



GETTING IT RIGHT  82 
 
 

• GISS Environmental Club, helped with education/awareness and with the initial 

solar proposal to the school board 

• A number of organizations and individuals helped with funding the project, 

including Bullfrog Power ($20,000), Carbon Neutral Capital program ($9,700), 

Salt Spring Island Foundation ($5,000), and others 

Key Activities.  

• Planning and development work (most of it done voluntarily and/or by donation) 

• Communications: education and raising awareness about the project 

• Fundraising 

• Installation labor (most of it done voluntarily and/or by donation) 

Offering. 

Value Proposition.  

• Electricity cost savings for the school 

• Providing a scholarship to GISS students 

• The project helps to demonstrate and communicate the value of renewable energy 

Customers. 

Customer Segments.  

• The primary target for this specific project can be considered as the School 

District, however the audience is much broader as it is somewhat of a 
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demonstration project intended to educate and promote renewable energy in the 

community 

• SSCEG aims to engage with local partners (regional district, parks and recreation, 

school district, etc.) to develop further projects 

• SSCEG aims to develop community solar installations for individuals and/or 

organizations that don’t or can’t have solar PV on site 

Distribution Channels. 

• SSCEG reaches its target audience through an active newsletter with around 400 

subscribers, social media channels including Facebook and Twitter, word of 

mouth and projects visible to the community, through their website and via 

articles in local news 

• There were a number of community events and initiatives to raise awareness for 

the project and perform fundraising 

Customer Relationship. 

• The relationship dynamic for this project is one of community and co-creation. 

SSCEG facilitated the project but had a lot of support from the school district and 

other partners 

Finances. 

Cost Structure.  
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• The project had an original target of $60,000, which expanded to a total budget of 

$106,000 as time went on, donations exceeded the target, and the idea expanded 

beyond covering the costs of just the solar array to including funding to support 

educational initiatives in the district and implementing electric vehicle charging 

capacity in the school district 

• It is difficult to calculate the cost performance (cost per watt) for the installation 

as there were a lot of donated costs (design, labour, etc.). However, the SSCEG 

says that they typically install systems in the range of $3-4/watt 

Revenue Streams.  

• The main source of revenue for the project going forward will be cost savings on 

electricity for GISS which will be channeled into a scholarship 

Barriers 

• Lots of development work 

• A lot of the soft costs (i.e. labor, design, etc.) were donated which is not sustainable for 

multiple projects 

• The overall project/process was fairly difficult and fairly complex - not easy to replicate 

this specific project/model 

• Install took a little longer compared to the average commercial install, they chose a solar 

panel that required a specific clamp which slowed them down but paid off with improved 

production 
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• This type of project relied heavily on local expertise and they were fortunate to have 

professionals as part of the team 

Bridges 

• Pre-existing non-profit organizations with experience in solar PV 

• Good amount of volunteer contribution (i.e. labor, design) 

• Access to funding: Bullfrog Power ($20,000), Carbon Neutral Capital program ($9,700), 

Salt Spring Island Foundation ($5,000), community donations 

• Can provide charitable tax receipts for donors because of charitable status of project 

• Relies on and provides work and experience to local workers 

• Due to non-profit/charitable status - did not require extensive legal, regulatory work to 

make project happen 

• Local, grassroots nature of project led to little resistance and lots of community support 

(could be more difficult for outside organization to come in and do a similar project in 

community) 

Critical Success Factors 

• Community Engagement: Strong community values around sustainability and renewable 

energy, combined with strong community participation and funding 

• Leadership: Committed and experienced team of volunteers to lead project including 

Professional/Skilled labor from SSCEG and School District 

• Partnerships: Strong partnership with School District 
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• Proof and Clarity of Concept: Easy to understand and well supported focus for the 

fundraising effort: renewable energy + solar scholarship 

• Triple Bottom Line Planning combined with Short and long term benefits management: 

Nature of project (positive economic, social & environmental outcomes) was critical for 

support, involving youth and channeling proceeds into well supported initiative (Solar 

Scholarship) 

• Donations: As this was a charitable venture the fundraising activities and subsequent 

donations and grant funding were critical to the success of the project 

Outcomes 

 It’s been a little over a year since the completion of the installation and the project has 

been a success. The system has been running well with electricity production exceeding 

expectation (See Figure 3), and they have awarded the first of their annual solar scholarships. 

Though the project took considerable work it is one that can be replicated and scaled up. A 

similar project is being planned for a school roof on nearby Pender Island between School 

District 64 and Pender Solar Initiative 2020. 

 The project leader also mentioned that the project seems to have made other positive 

effects in the community, empowering and inspiring people to make the shift to a greener 

lifestyle, and noticing an uptake in PV installations, electric vehicles and related infrastructure. 

 Some of the lessons noted were that it would be helpful for any organizing group wanting 

to do a similar project to have a sustainable financial model in place, get organized around 
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fundraising, and don’t underestimate the value and importance of the communications 

aspect/getting the word out about the project. 

 The SSCEG plans to turn their attention to a solar PV investment project in the future. 

System Performance 

As this is a relatively new system, some of the metrics for assessing performance (LCOE, 

ROI, Simple Payback period) either could not be or have not been calculated yet. However, the 

production so far has been exceeding expectation, with the average annual energy yield of 1285 

kWh/kWp.  

 
Figure 3. Total Yield vs. Average Yield Expectations: 2015. Copyright 2015 Salt Spring Community 
Energy Group. Reprinted with permission.  
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Comparison of Models - Overview 

 As noted earlier, there are two general categories of models for solar PV delivery in BC; 

commercially led approaches that focus on customer owned systems (i.e. individual home or 

building owners) and community led approaches that focus on community owned and/or 

financed systems. Within the community led approaches there is significant variation, mostly 

around the consumption of the electricity produced (shared consumption or not), the financing, 

purchasing and ownership of the system, and the system location (Onsite vs. Offsite). The 

variations between all of the models profiled are outlined in Table 7. 

Table 7 

Different Financing and Purchasing Methods for Distributed PV Systems 

Arrangement Location Ownership Number of 
Consumers per 
System 

Group 
Purchasing 

Application 
to Present 
Study 

Onsite Individual 
Net Metering 

Onsite Solely 
owned; TPO 

Single Not usually Customer 
Owned 
models 

Offsite Virtual 
Net Metering 

Offsite Solely 
Owned; TPO 

Single Not 
necessarily 

Not in BC 

Onsite Shared 
Solar 

Onsite Jointly 
Owned; TPO 

Multiple Yes Solar 
Strata; 
T’Souke 

Offsite Shared 
Solar (Solar 
Gardens) 

Offsite Jointly 
Owned; 
Utility; TPO 

Multiple Yes Nelson 
Hydro 

Community 
driven financial 
models 

Offsite Jointly 
Owned; TPO 

Energy not 
consumed by 
crowd-funding 
participants 

Yes Kimberley, 
Salt Spring 
Island 
School 

“Green Power” Offsite Utility; TPO Consumption Yes e.g. 
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Purchasing Plans from no distinct 
system 

Bullfrog 
Power (not 
covered) 

Note: Adapted from: Shared Solar: Current Landscape, Market Potential, and the Impact of Federal 
Securities Regulation (NREL 2015, p. 3)  

Commercially Led Approaches 

 These types of models focus primarily on households and small-medium enterprises 

(SME) that have a suitable site for the system and the ability to pay for the significant up-front 

cost. As noted by Frantzis et al., (2008) these customer owned systems facilitated by solar PV 

supplier/installers are usually the first wave of PV market penetration, and this has been the case 

in BC. A key part of the value proposition for these models is the customer cost savings on 

electricity, which can be substantial, especially for residential customers with BC Hydro’s two 

tiered electricity rates, and will continue to improve as electricity rates increase. For those 

consumers who are able to afford the cost of the system up front, they can normally make their 

investment back (through costs savings on electricity) in 15-25 years, with a typical ROI in the 

range of 4-5%.  For this reason, solar PV systems for residential and SME consumers will 

continue to be an attractive investment, with more consumers entering the market and increasing 

business for dealers.  

 The main difference in this category has to do with the institutional arrangements of the 

suppliers. In the present study two different arrangements have been profiled: For-Profit Workers 

Cooperative and Non-Profit. Both arrangements are focused on making it easy for individuals 

and organizations to access and benefit from PV and more broadly, to facilitate the growth of 

solar PV in the province. Whether a consumer chooses to go with one supplier/installer or 
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another will depend on the particular suite of products and services that best suit their needs and 

budget. If individuals or organizations wish to set up a similar enterprise and enter the market for 

distributing PV products and services, the two organization profiled here provide good examples 

of for-profit and non-profit approaches to do so. The following table provides a cross case 

comparison in order to summarize the similarities and differences between the two approaches. 

Table 8 

Cross Case Comparison for Commercially Led Approaches: For-Profit Co-op vs. Non-Profit 

Business Model Canvas VREC: For-Profit Co-op Model GabEnergy: Non-Profit Model 

Key Resources • Equipment 
• Personnel 
• Financing 
• Revenue 

• Equipment 
• Personnel 
• Financing 
• Revenue 

Similarities/Differences The Key Resources for both the For-Profit Co-op and Non-Profit 
models are fairly similar, the difference comes between the 
methods of financing (VREC: self-financed initially and member 
purchasing of co-op shares ongoing; GabEnergy: some seed 
financing from Bullfrog Power, but little financing required initially, 
volunteer driven) and ongoing revenue structure 

Key Activities • Design/consulting 
• Sales 
• Installs 
• Maintenance 
• Education 
• Energy Conservation services 

• Design/consulting 
• Sales 
• Installs 
• Maintenance 
• Education 
• Energy Conservation services 

Similarities/Differences The Key Activities for both models are very similar.  

Partner Network • Suppliers 
• Soft links with other co-ops 
• SolShare partners 
• Memberships in various 

renewable energy 

• Suppliers 
• Soft links with local 

community organizations 
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organizations and Coop 
Federation 

Similarities/Differences Similar, mostly supplier relationships and some soft links with 
similar organizations. But, VREC partners with organizations 
interested in hosting PV systems for their SolShare model 

Value Proposition • Electricity cost savings for 
customers 

• Consultation, sales and 
installation of renewable 
energy equipment  

• SolShare: provides access to 
solar PV to those who 
normally can’t have solar on 
their properties; provides an 
investment opportunity 

• Electricity cost savings for 
customers 

• Primary value proposition is 
providing high quality solar 
PV equipment at lowest cost 
possible, serving as a 
channel to connect 
consumers to wholesaler 

• Consultation, sales and 
installation of renewable 
energy equipment  

Similarities/Differences Somewhat similar value propositions, except for the low cost focus 
catering more towards DIY for GabEnergy, and the SolShare offering 
for VREC 

Customer Segments • Individuals/households 
interested in the technology 

• Majority residential, some 
commercial 

 

• DIY individual/household 
• Some larger installs for 

buildings (e.g. recycling 
centre) 

• Community projects: serving 
as a supplier for larger 
installations 

Similarities/Differences Customer segments are quite similar for both models 

Distribution Channels • VREC serves it clients 
primarily through its own 
channels (storefront, 
employee service) and 
partner channels 
(suppliers/distributors) 

• Customer acquisition: 
primarily through website, 
word of mouth, media 

• Equipment: main channel is 
via their wholesale 
equipment provider in ON 

• GabEnergy also serves 
customers by providing 
assistance with installs if 
necessary 

• Customer acquisition: 
primarily through website, 
word of mouth, media 
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Similarities/Differences Similar distribution channels, except VREC has a storefront 

Customer Relationship • Personal assistance • Personal assistance 

Similarities/Differences The customer relationship dynamic is very similar for both models 

Cost Structure • The most important costs 
relate to typical operating 
and overhead expenses for a 
small-medium enterprise 
(purchasing product, salaries, 
rent, etc.) 

 

• The structure is cost driven, 
basically trying to provide 
customers access to the 
lowest costs possible for 
solar equipment. The cost is 
primarily passed onto the 
customer 

• There is a small cost that 
goes towards the General 
Manager who receives 
compensation based on a 
percentage of a 5% handling 
fee collected from 
consumers for services 
rendered 

Similarities/Differences The cost structure is a little simpler for GabEnergy. VREC is a larger 
organization with more employees, a building space that they rent, 
and inventory. Whereas, GabEnergy functions more like a conduit to 
a larger supplier. 

Revenue • Revenue from products and 
services 

 

• Main source of revenue 
comes by way of the 5% fee 
that charge customers based 
on the equipment and 
shipping (not including 
taxes) 

 
Similarities/Differences Main difference is that GabEnergy functions as a non-profit, and just 

collecting the 5% handling fee that is necessary to sustain 
operations 
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Advantages and Disadvantages of Each Model 

 Both models profiled here seem to doing well, with business on the upswing in both 

cases. However, there are advantages and disadvantages to each approach as noted in the detailed 

case summaries. The non-profit approach relies heavily on volunteer contribution and can lack 

the stability that a for-profit company approach could provide. The interviewees also noted that 

their volunteer pool is composed mainly of older individuals, and that succession planning and 

training in the next generation would be required to ensure long term sustainability of the 

organization. Although not specifically noted in the case of GabEnergy, non-profits can 

experience difficulty in raising capital since they cannot issue receipts for donations (like a 

registered charity would) and are generally more limited in attracting investors with the promise 

of return on investments (Manwaring, Valentine & Thomson, 2011). 

 The advantages to the non-profit approach as noted by GabEnergy interviewees are that it 

comes with a certain perception from the public of trustworthiness, it was relatively easy to set 

up, and it is a useful model for advancing social/environmental initiatives. And even though the 

approach is non-profit, it is still a good way to stimulate local economies and provide a fair wage 

to people. More generally, non-profits benefit from having tax exempt status (non-profits are 

generally exempt from income tax), more operational flexibility than a registered charity, and 

because they do not have shareholders with direct financial investments in their operations, they 

can focus on their social/environmental mission without having to worry about making profits 

for external investors (Manwaring, Valentine & Thomson, 2011).  
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 In the for-profit workers cooperative model, some of the disadvantages included a lack of 

understanding from the public about what a co-op is (not understanding that they function like a 

regular business for the most part), the financing can be tough since lenders are not used to 

working with them, and the internal decision making can be challenging at times with each 

member of the co-op having voting rights on decisions. More generally, cooperatives can also 

experience challenges in maintaining member participation which is a key requirement of the 

model; and can make the management more difficult than other corporate forms (Manwaring, 

Valentine & Thomson, 2011). 

The advantages of the for-profit cooperative approach as noted by VREC are that many 

employees are owners which engenders a high quality of service/work, the co-op approach is 

viewed positively by the public, the team input inherent to the co-op structure is often helpful, 

and under the co-op framework they do not have to generate profit for external investors. 

Although co-ops are generally designed such that the majority of capital comes from member 

contributions, co-ops are able to issue shares and loans to non-members, and offering limited 

returns on investment, which allows them to attract external capital if necessary (Manwaring, 

Valentine & Thomson, 2011). 

Although the for-profit approach is profiled to an extent with the case study of the for-

profit workers cooperative, it should be noted that other more traditional for-profit vehicles are 

absent from this study, most notably a for-profit business corporation. Several businesses were 

approached to participate but either could not participate or declined to participate.  



GETTING IT RIGHT  95 
 
 

Community Led Approaches 

 Community led approaches to solar PV delivery bring community stakeholders together 

to deploy solar PV projects. Traditional approaches to distributed solar PV have focused on 

decisions by individual home or building owners to purchase PV systems. This approach is 

limited to those consumers who have a suitable site for a PV system and who can afford the 

significant up-front costs. Community solar models expand the availability of solar PV to a much 

wider audience, and offer economies of scale to project developers (NREL, 2014).  As noted 

earlier, there are a number of variations to these approaches, including community investment, 

crowd financing, group purchasing, and donation based models, several examples of which can 

be found in BC. The following tables provide a cross case comparison in order to summarize the 

similarities and differences between the five community led approaches profiled. 

Table 9 

Cross Case Comparison for Community Led Approaches – Key Resources 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Site 
• Supportive   

Community 
• Financing 
• Partners 

(Supplier, 
Installer, 
Electrician, 
etc.) 

• Leadership 

• Site 
• Supportive   

Community 
• Financing/ 

Funding 
• Partners 

(Supplier, 
Installer, 
Electrician, 
etc.) 

• Site 
• Supportive   

Community 
• Financing/ 

Funding 
• Partners 

(Supplier, 
Installer, 
Electrician, 
etc.) 

• Site 
• Supportive   

Community 
• Financing/   

Funding 
• Partners 

(Supplier, 
Installer, 
Electrician, 
etc.) 

• Site 
• Supportive   

Community 
• Funding 
• Partners 

(Supplier, 
Installer, 
Electrician, 
etc.) 

• Leadership 
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• Net Metering • Leadership 
• Net Metering 

• Leadership 
• Virtual Net 

Metering 

• Leadership 
• Standing 

Offer 
Program  

• Net Metering 

In looking at the Key Resources for each model summarized in this table we can see that 

there are many similarities; each must have an adequate site for the system, a supportive 

community of stakeholders, start-up financing and/or funding, partners (suppliers, installers, 

electricians, etc.), leadership, and a source of revenue.  The main differences lie in the economics 

of the project; in the five cases profiled it is interesting to note that only the Solar Strata project 

did not receive some form of outside funding. This is likely because the project is smaller and 

designed to benefit primarily the owners of the system, but it may also speak to the necessity of 

other community projects being reliant on donor funding in order to be feasible. While these 

funds may be available, and especially because the projects have value as pioneer projects, it 

may be difficult to access this type of funding for similar projects moving forward. The other 

main difference is in the revenue channel; with the Strata, T’Souke, and Salt Spring projects 

utilizing BC Hydro’s Net Metering Program, the Kimberley project utilizing a PPA with BC 

Hydro through the Standing Offer Program, and the Nelson project incorporating the solar 

electricity produced into the electricity it can sell to customers, and using virtual net metering to 

credit subscribers.  

Table 10 

Cross Case Comparison for Community Led Approaches – Key Activities 

Strata 
(Onsite Shared 

T’Souke 
(First Nations 

Nelson 
(Utility Solar 

Kimberley 
(Community 

Salt Spring 
(Donation 
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Solar) Solar) Garden) Investment) Based) 
• Feasibility 

Studies 
• Meeting with 

Stakeholders 
• RFP 
• Community 

Approval 
• Installation 
• Monitoring 

• Visioning 
• Feasibility  

Studies 
• Meeting with 

Stakeholders 
• Community 

Approval 
• Acquire 

Funding 
• Installation 
• Kick-Off 
• Monitoring 

• Community 
Engagement 

• Feasibility 
Studies & 
Presentation 
to Council 

• Site Selection 
• Budget 
• Acquire 

Funding 
• Info Session 
• Pre-Sale 
• Kick-Off 
• Installation 
• Monitoring 

• Feasibility 
Studies 

• Funding 
Applications 

• Public 
Presentation 

• Acquire 
financing and 
funding 

• Community 
Approval 

• Roles, 
responsibiliti
es, 
ownership, 
design 

• RFP 
• Issue 

Contracts 
• Info Sessions 
• Construction 
• Monitoring 

• Feasibility 
Studies 

• Planning/ 
Design 

• Community 
Engagement 

• Community 
Support 

• Fundraising 
• Installation 
• Monitoring 

 

There are many similarities with regards to each model’s Key Activities. Undertaking 

initial feasibility studies to analyze the solar resource and evaluate the economic potential is 

crucial to understanding if the project is worthwhile. Engaging with community/stakeholders and 

securing approval is also critical to each. Acquiring start-up capital is essential and comes in the 

form of financing from members, bank loans and/or acquiring funding (grants, donations, etc.). 

Generally, the larger the project the more stakeholders and steps are involved. Also, the order of 

the steps can vary from case to case. 
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It is worthwhile to note that each of these cases is a pioneer project in its own right, and 

therefore the Key Activities found herein are likely to be more involved than would be the case if 

similar projects were to replicated. 

Table 11 

Cross Case Comparison for Community Led Approaches – Partner Network 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Strata 

members 
• Supplier 
• Electrician 
• Property 

Manager 

• BC ICE Fund 
• Solar BC/ 

ecoEnergy 
Program 

• WED 
Program 

• Indian & 
Northern 
Affairs 

• Supplier 
• BC Hydro  

• Bullfrog 
Power 

• West 
Kootenay 
Eco-Society 

• EcoSmart 
• Teck 
• BC Ministry 

of Energy & 
Mines 

• BC Hydro 
• Columbia 

Basin trust 
• Southern 

Interior 
Development 
Initiative 
Trust 

• Contractors 

• SD 64 
• GISS Env. 

Club 
• Funders 

 

 Though there are some general congruencies; such as suppliers, installers, electricians, 

etc., the partner networks for these community led solar PV models are fairly different from each 

other. The Strata model is fairly insular, mostly requiring outside help in the form of the 

supplier/installer and electrician. The T’Souke and Kimberley models listed the largest number 

of partners, which included a good number of funding partners. The T’Souke project was the 

earliest undertaken and so it required a good deal of planning with partners, and consultation 
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with BC Hydro in setting up the interconnection and net metering. And even though it is only 

older than the other projects by several years, the cost for the project at that time was 

significantly greater than newer projects, which meant that a relatively larger pool of funds 

needed to be secured, requiring the assistance of additional partners. The Kimberley model has a 

lot of partners primarily because of the size of the project, requiring multiple funding partners, 

consultants and contractors. The Nelson Hydro model needs relatively fewer partners since they 

are a utility and are well equipped to provide the resources and activities needed mostly 

internally. The Salt Spring school project has a large base of partners, as the funding was crowd-

sourced but relatively fewer categories of partners, since the project was smaller, and a good deal 

of the design and install was provided by the local Salt Spring Community Energy Group with 

the assistance of the School District.   

Table 12 

Cross Case Comparison for Community Led Approaches – Value Proposition 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Electricity 

Cost Savings 
• Demonstration 

• Electricity 
Cost Savings 

• Fulfillment of 
Community 
Vision 

• Demonstration 
• Education 
• Advances 

economic 
opportunities 

• Community 
benefits by 
addition of 
renewable 
energy 

• Utility gains in 
experience 

• Access to PV 
for customers 

• Bill Credit to 
participants 

• Selling 
electricity to 
BC Hydro 

• Community 
Asset 

• Economic 
Development 

• Demonstration 

• Electricity 
Cost Savings 

• Scholarship 
• Demonstration 
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• ROI 
• Efficiency of 

Scale 
• Demonstration 

 

 The value proposition is really the key item that sets these models apart. Though there is 

some overlap, each of these projects has been designed for a different reason and therefore has a 

different suite of goods/services being offered, needs being met, and values being delivered.  

A primary value proposition for the Strata, T’Souke, and Salt Spring models is the cost 

savings on electricity for consumers; however, the rationale behind each is slightly different. In 

the Strata model, the focus is primarily economic; the owners will save money over the long 

term. In T’Souke’s model, they will be saving on electricity costs, but the autonomy derived 

from the project and the fulfillment of the community vision is likely equal to or greater than the 

economic rationale. In the Salt Spring model, the electricity cost savings is important, but the 

educational/demonstration value of the project, the fulfillment of community energy goals and 

the provision of a scholarship to students is likely equal to the economic rationale. In these last 

two cases, equal consideration was given to the ecological and social imperatives of ‘getting 

energy right’. In all cases however, the economic rationale needed to make sense in order to 

proceed with the project. 

The value proposition in the Nelson Hydro model is manifold; the consumer, community 

and utility all benefit from the addition of renewable energy to the community, the utility 

benefits by gaining experience in solar PV, it provides access to solar PV for customers who may 
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otherwise not be able to afford it or access it, it offers a smart invest for consumers, and the 

project helps to demonstrate and communicate the value of renewable energy. 

The value proposition in the Kimberley model has multiple facets as well; selling 

electricity to BC Hydro and generating a return on investment for the citizens of Kimberley, 

creating a community asset to draw people and business to Kimberley, providing economic 

development and local jobs, and demonstrating the potential for large scale solar PV. 

The common thread for all of these models is the demonstrational and community value. 

Each of the cases is a pioneer project in its own way and therefore has value in demonstrating the 

feasibility of solar PV in a number of different scenarios and applications, and serving as a 

template for future projects to follow. These projects are showing that solar PV makes economic 

sense, it makes sense from a community and environmental perspective and it can be 

accomplished in a number of different ways. 

Table 13 

Cross Case Comparison for Community Led Approaches – Customer Segments 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Strata 

owners 
• Band 
• BC Hydro 

• Nelson Hydro 
customers 

• Potentially 
local schools, 
churches, 
businesses 

• BC Hydro 
• Citizenry 
• Educational 

Institutions 

• School 
District 
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The segments for whom the projects create value again have some similarities but also 

some key differences. In each case there is value created for the primary community that is 

developing the project, but not necessarily an external audience. For example, the Strata project 

is creating value primarily for the Strata owners; therefore the value created primarily remains 

internal. However, projects like the Kimberley SunMine are creating value for BC Hydro as a 

customer purchasing electricity, for the citizens of Kimberley in stimulating the local economy, 

achieving a return on investment and providing an attraction to the community, and also to 

educational institutions that they have partnered with to develop educational programs related to 

the project. The customer segments are linked quite closely to the value proposition in that if 

there is value being created for multiple audiences, then there are a related number of customer 

segments. 

Table 14 

Cross Case Comparison for Community Led Approaches – Distribution Channels 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Communicati

on: Strata 
Meetings 

• Product: 
Supplier 

• Credit: Net 
Metering 

• Communicat
ion 
(Internal): 
Visioning 
Sessions 

• Product: 
Supplier 

• Communicat
ion 
(External): 
website, 

• Communicati
on: Info 
Sessions, 
media, kick-
off, website 

• Product: 
Supplier 
(TBD) 

• Credit: 
Nelson Hydro 
billing 

• Communicati
on: Website, 
media  

• Product: 
Suppliers 

• Credit: BC 
Hydro SOP 

• Communicati
on: 
Newsletter, 
social media, 
word of 
mouth, 
website, 
media 

• Product: 
Supplier 

• Credit: Net 
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media, kick-
off, tours 

• Credit: net 
Metering 

Metering 

 

Distribution channels are the means whereby an organization delivers its products and 

services to customers and also includes its marketing, communications and distribution 

strategies. There are similar distribution channels for all the models; they all rely on suppliers for 

the product (solar PV equipment), the electricity is generated from the solar panels and is either 

consumed on site or distributed to the grid, they rely on communication strategies to reach their 

target audiences and they rely on electrical metering to determine the credit for electricity 

generated. However, there are also some noticeable differences, mainly related to 

communications. 

In the case of the Strata project the distribution channels are relatively straightforward; 

they have mostly internal communications through their strata meetings, the channel for the 

product comes through a local supplier and installer, the electricity is delivered to the building 

from the solar panels through the buildings electrical system and the channel for the credit is 

through BC Hydro’s net metering. The distribution channels get more complex once more 

stakeholders are involved, customer segments shift from internal to external and/or more 

customer segments are involved, and as more avenues for funding are required. For example, the 

Salt Spring school project is similar to the Strata project in several ways; it is a rooftop system of 

similar size, the electricity is primarily consumed onsite, and credit is assessed via the net 

metering program. However, where the Strata is internally funded, their communication piece 
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stays internal, while the Salt Spring project relied on donation funding and so the communication 

piece was extensive, relying on their website, social media, local media, word of mouth and 

social events to raise support and funds for the project. 

The T’Souke, Nelson and Kimberley projects also had extensive communications pieces. 

Community engagement was vital to the development of these models and so a great deal of 

work was undertaken to communicate the project, get feedback, and ultimately approval from 

their respective communities. In the case of T’Souke First Nation, they also play a leadership 

role among indigenous communities by networking and sharing their learning experiences (insert 

reference from website, www.mc-3.ca). 

Table 15 

Cross Case Comparison for Community Led Approaches – Customer Relationships 

 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Community 
• Co-Creation 

• Community 
• Co-Creation 

• Personal 
Assistance 

• Self Service 
• Community 
• Co-Creation 

• Electricity 
supply/ 
purchase 

• Community 
• Co-Creation 

• Community 
• Co-Creation 

 

 Customer relationships also have a high degree of similarity. As these are community 

driven projects, the customer relationship dynamic has a high degree of community and co-

creation in the overall implementation of the project. A target consumer for most of these models 
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is the community itself, so it manifests as one segment of the community convincing the rest of 

the community of the value of the project. The customer relationships become expanded in the 

Kimberley and Nelson models. In the Kimberley model the primary element is the sale of 

electricity (vs. community consumption), the community owns the system and is selling 

electricity to BC Hydro, so there is a strong seller-purchaser relationship present. The Nelson 

model has a high degree of community and co-creation as well, but it is also a utility model, 

where the utility is generating and selling electricity. In this case the utility has a personal 

assistance relationship with its customers who want to participate in the program and/or purchase 

electricity generated, and also the customers have a self-service option whereby the utility has 

made it easy for consumers to participate in the program via the Nelson Hydro website and 

customer billing system. 

Table 16 

Cross Case Comparison for Community Led Approaches – Cost Structure 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Total Cost of 

$47000 
• Cost/Watt: 

$3.00 
• Payback in 5 

years at 
$9400/year, 
equals 
payments of 
$10-15 unit 
per month 

• Total Cost of 
$900,000 

• Further cost 
statistics n/a 

• Total Cost 
(estimated): 
$224,689 

• Estimated 
Cost/Watt: 
$3-4/watt 

• *See Nelson 
Case Study 
summary for 
full details 

• Total Cost: 
$5,350,000 

• Estimated 
Cost/Watt: 
$5/watt 

 

• Total Cost: 
$106,000 
(not limited 
specifically to 
solar array) 

• Estimated 
Cost/Watt: 
n/a 
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There are a few important things to look for in the cost structures for the community led 

approaches. The first is the total cost, and this refers to the total installed costs for the system, 

made up of the hard costs (i.e. solar panels, inverters, racking, etc.), and soft costs (i.e. 

consultation, design, legal, labour, permitting, interconnection, inspection, etc.). This helps one 

to understand the cost per watt ($/W) and the levelized cost of electricity (LCOE) for the 

systems, and offers a way to compare the capital costs of the different projects and their 

effectiveness and efficiency in producing electricity. The lower the cost per watt and LCOE, the 

better, as you will be effectively producing more electricity for a lower cost. Of the projects that 

had some cost calculations available, we can see that the cost per watt for the Strata project is the 

lowest amongst those profiled. The reason for this is that the project was relatively 

straightforward to implement and they got a good deal from the contractor and supplier who 

wanted to showcase the Central Park Strata as an example for other strata organizations to 

follow. Although the Kimberley SunMine is the largest project and can benefit from an economy 

of scale it has relatively higher estimated costs per watt. The reason for this is that extensive 

planning, consultation and design work was required, which elevated the soft costs for the 

project.  

 The Nelson project is still in the design phase, but they expect a cost per watt in the $3-

4.00 range. One of the reasons they can keep their costs a little lower is that they already own the 

land for the project site, and being a utility they have the resources available to do a large portion 

of the work internally. 
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 The T’Souke project did not have statistics available on their project, but since it is the 

oldest of the projects profiled it can be assumed that the costs were a little higher, since the price 

of equipment has dropped significantly over the several years since the project was initiated. 

 The Salt Spring school project was not able to provide comparable cost statistics for a 

few reasons, one being that it is a very new project and the calculations simply have not been 

performed yet. Also, because the total project costs were not limited to the solar array (some of 

the funds went to educational initiatives and developing an EV charging program), and because a 

lot of the costs were donated, it is difficult to calculate the cost performance in comparable 

terms. However, the SSCEG did say that they typically install systems in the range of $3-4/watt.  

Table 17 

Cross Case Comparison for Community Led Approaches – Revenue Streams 

Strata 
(Onsite Shared 

Solar) 

T’Souke 
(First Nations 

Solar) 

Nelson 
(Utility Solar 

Garden) 

Kimberley 
(Community 
Investment) 

Salt Spring 
(Donation 

Based) 
• Cost savings 

on electricity 
• ROI 

estimated to 
be ~4.6% of 
initial 
investment in 
first year and 
increasing 
slightly over 
life of project 

• Cost savings 
on electricity 

• Selling to grid 
in times of 
excess 
production 

 

• Customer 
investment 
covers cost 
of project 

• Electricity 
produced is 
sold to 
Nelson Hydro 
customers 

 

• 25 year PPA 
with BC 
Hydro: 
$110.10/MW
h 

• Estimated 
annual 
average 
revenue: 
$244,000 

• Estimated 
annual net 
revenue: 
$57,800 

• Cost savings 
on electricity 
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• Estimated 
retained 
earnings over 
life of 
project: 
$1,445,000  

 

The Revenue Streams (and/or Value Streams) for the projects take some different forms. 

For the Strata, T’Souke and Salt Spring projects the primary revenue stream comes through cost 

savings on electricity. The costs savings on electricity is variable so it makes sense to design the 

project to maximize the return. For example, the Strata project did careful calculations to find out 

what the optimal size of system would be so that they would primarily be offsetting their Tier 2 

electricity consumption. Offsetting the Tier 2 rates means that their PV system is effectively 

saving them from paying for electricity at a higher rate (13.17¢/kWh). If they were to offset more 

than their Tier 2 consumption, they would only be saving 8.8¢/kWh at the Tier 1 rates, which 

would be much less economical. In fact it may make more economic sense to purchase electricity 

from the grid rather than invest in a PV system that will offset more than the Tier 2 consumption, 

because at today’s costs for PV compared to Tier 1 electricity prices, a PV system may not be 

able to produce electricity at a LCOE of 8.8¢/kWh or lower. 

 In the case of the Nelson project the primary objective is not to produce electricity to sell 

to their customers at a profit. This may be counterintuitive for a utility; however, the greater 

value for this project is in bringing a new form of renewable energy online for the community 
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and to gain in experience in PV in the process. The Nelson Hydro project is a good experiment 

for the utility. The costs (and some of the benefits) of the project are primarily being passed onto 

their customers who subscribe to the project. They get the benefit of experimenting with solar 

PV and their customers reap the benefit of utilizing solar PV and getting a long-term economic 

benefit. The experience may prove invaluable for the utility as solar continues to improve its cost 

position relative to other forms of energy, such that when the time comes to expand the Nelson 

Hydro system, the cost of solar may be cheaper than hydro and they will already have experience 

in bringing this new technology into their grid portfolio. 

 In the Kimberley project, the revenue model is geared more traditionally like an 

investment project, in this case as an independent power producer, producing electricity for sale 

to the grid. Though in strict economic terms an independent power producer in BC may be able 

to produce electricity for sale at a lower cost than the SunMine produces solar PV electricity for 

sale, the project makes sense for Kimberley for other reasons. The solar resource in the area is 

great, they were able to acquire land for the site through a good partnership with a company that 

has operated in the area for many years, they were able to produce clean, renewable energy and 

create an attractive feature for the community that may pay dividends in attracting people and 

business to the community.    

Advantages and Disadvantages of Each Model 

Although community led models are just starting to develop in BC, already we can see 

that there is significant diversity in the approaches undertaken. Communities are beginning to 
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experiment with solar PV to meet a number of different goals. The models profiled here offer a 

number of approaches, however, as with the commercially led approaches, there are advantages 

and disadvantages to each model (as noted in the detailed case summaries), and each will be a 

more or less suitable approach depending on the context and application required. 

The Strata model may be one of the easier models to replicate. The major barrier for this 

type of project is getting the majority of the strata members to buy-in to the idea. Once the 

support for the idea is secured, and assuming the building has a suitable roof for a PV system, it 

is relatively straightforward to set up the system. With a Strata arrangement there is usually some 

shared use of electricity with accordingly shared costs, and a shared pool of funds to use to pay 

for it. This spreads out the investment for any one individual which makes it quite affordable to 

participate. Additionally, there is a good economic case to proceed with a system that will offset 

electricity being paid for at the highest rate (the residential rate for Step 2 electricity). This 

maximizes the return on investment for the system, and will only improve as the price of 

electricity rises in coming years. There is also additional re-sale value for suites in the building 

as the addition of the PV system adds an attractive selling feature.   

 The T’Souke model offers a good example of a solar community in BC, and specifically 

First Nations community solar. It was one of the first examples of a community solar project in 

the province and offers many lessons. It shows that utilizing solar PV for a First Nations 

community is an effective way to enhance autonomy and restore their respectful relationship 

with nature, and provides important environmental, economic and cultural benefits and 

opportunities. 
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One of the big challenges that T’Souke faced was in financing the project. This will be a 

major hurdle going forward for similar projects. T’Souke was able to tap into a number of funds 

for their project as it was the first of its kind, they had access to certain funds as First Nations 

community and many organizations were interested in helping them. However, these types of 

funds may not be as readily available (at least in the same amounts that were delivered to 

T’Souke) to others planning similar developments. This may not matter though, since the cost of 

installing PV systems has come down significantly and the economics for a similar project may 

make sense at this point without the need for the type of funding that T’Souke received. It should 

also be noted that T’Souke is currently developing a four million dollar solar powered 

commercial greenhouse operation to recapture indigenous foods, potentially for sale to the wider 

community. This type of integrated systems planning could be used to augment or offset funding 

for PV energy systems if the commercial greenhouse operation is profitable. 

The Nelson Hydro model has a number of advantages; it offers an economy of scale, it 

reduces the cost of participation, it allows homeowners and businesses to access solar energy in 

their community without having to install and maintain panels on their own property, and it will 

demonstrate the feasibility of virtual net metering in a utility setting in BC. The shared solar 

array also allows for increased siting flexibility, and Nelson did choose the best option from 

several different sites. Furthermore, the fact that they have their own utility is a significant 

advantage as this gives them the autonomy to implement this new and innovative PV 

arrangement. 
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Some of the disadvantages of this model include the length of the contract (25 years) and 

the payback period, which may not be attractive for certain customer segments, and as noted 

earlier, certain features may be difficult to replicate in other communities since it is utility 

driven.  

The Kimberley model is interesting, because unlike the other models, the electricity being 

produced is not for primary consumption but rather it is set up more as an investment project 

with a wide range in the value proposition. Although the project is designed to sell electricity to 

BC Hydro for a profit, it is also creating an attractive asset for the community that may draw 

people and business to the area, and help to provide economic development and local jobs. 

There were a number of challenges to Kimberley’s model that others seeking to do a 

similar project should take note. It was a very complex project with a lot of steps. Extensive 

feasibility studies and business planning was required. There was an extensive communications 

and decision-making process involving many stakeholders, and necessitating many formal 

agreements. It used new technology (tracking system) that other projects in Canada have yet to 

experiment with and the interconnection configuration took some work. Additionally, multiple 

sources of funding and financing were necessary. Despite these challenges the project has been 

successful and it should be noted that many of the challenges were related to the pioneer nature 

of the project, which won’t be as big a factor in subsequent related projects.  

The Salt Spring solar scholarship model has a number of advantages that could see it 

being replicated in other communities. The charitable nature of the project opens some doors for 
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grant funding, it allows for the issuance of tax receipts for donors, and it removes a number of 

issues related to ownership, and legal and regulatory work that can add extra time to project 

planning and development, and require extra capital costs. This model may be a good approach 

for other communities that have strong community support for such initiatives and local 

organizations with the skills to develop the project.  In addition, it contributes to education 

imperatives and enhanced energy literacy, both in the school and the community. 

There are a few challenges to consider with the Salt Spring model. The largest perhaps is 

that it requires a lot of volunteers, including those with the necessary technical skills. Attempting 

to replicate a similar project would likely require a formal non-profit group with expertise in the 

field to facilitate the project, as was the case in the present example. Another large part of the 

equation is the reliance on fundraising. This was a large undertaking that relied on many 

communications pieces and community events. However, it did also foster community 

engagement and proved that financing a solar PV array of this type is possible entirely through 

community/donor contributions. 

Discussion 

The results show that organizations are using a number of different models to overcome 

the barriers for solar PV in BC, and that they are increasing the diffusion of PV in the province. 

It shows how they are shaped by their context and in response to a variety of customer and 

community needs. The decision to go with one approach or another will depend on a number of 

factors: Is the fundamental purpose of the venture to make money for investors, or to further a 
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social purpose? Who will maintain ownership and control? How will the project be financed, 

both at start-up and on an ongoing basis? What legal issues may be involved? Each of the models 

responds to these questions in different ways and therefore each model will be suitable for 

different applications. 

Despite the increase in customer and community owned systems many interviewees 

noted that PV was not very attractive yet from an investment perspective, citing the long payback 

period, lack of guarantee and low returns on investment (in the range of 3-5%), questions 

surrounding RRSP eligibility, legal work and securities law issues, and the need for a “lock in” 

period for funds (as investors withdrawing their money would put the model (business/other 

investors) in jeopardy). It is interesting to contrast this scenario with Ontario, whose Feed-In 

Tariff program helps to eliminate some of these very concerns. This program provides fixed 

prices over long term (20 years) contract periods and provides a measure of security and 

guaranteed revenue to producers and investors. For example, this allows organizations such as 

the Ottawa Renewable Energy Co-operative (OREC) to enter into 20-year lease agreements with 

property owners in the Ottawa area, using their land or rooftops for renewable energy systems 

and to generate a guaranteed payment for each kilowatt hour of electricity produced (Foon & 

Dale, 2014). This helps OREC to generate a model where they can reliably repay capital 

investments and provide attractive dividends over a 20 year period, and whose security has 

allowed the model to meet criteria for RRSP eligibility. BC may do well to look to this type of 

model if prices for solar PV generated electricity increase and become fixed for longer periods 

under future updates to BC Hydro’s programs.   
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Trying to find the right angle for economic feasibility in BC is challenging as there a 

number of scenarios for revenue. The best payback comes through offsetting the most expensive 

Step 2 rates (13.17); however, this would require a model that targets many smaller 

residential/small commercial types of systems that consume electricity at this rate, rather than 

looking at developing one large project. This would likely require a more complex business 

model than would be the case if a single large installation was under consideration. Setting up a 

project that relies on straight up net metering will only pay 9.99¢/kWh, and will be limited in 

size to 100kW or less. For larger projects, it can be tough to get into the Standing Offer Program 

(SOP). The program only allows for a target volume of 150GWh/year under a first come first 

serve basis, where developers must apply to be accepted and allowed to produce energy and be 

compensated through the program. The program has no more room for 2016 applications, and as 

of Jan 22, 2016, has little room left for 2017. However, BC Hydro will be hosting an information 

session in February 2016 regarding updates to the SOP and launching the micro-SOP for First 

Nations and Communities, so there may be enhanced opportunities available in the near future. 

At any rate there is already a modest investment opportunity that may pay off better than 

an RRSP, and offer more stability than investments in the stock market. Furthermore, the ROI 

for solar projects will only become more and more attractive as time goes on, electricity prices 

increase and the cost of installing systems keeps coming down. Once the opportunities for 

maximizing the ROI become clear and stable, we will see the advancement of more and more 

models taking advantage of the improved economics and increasing the diffusion of PV in the 

province. It is also worthwhile to note that in some scenarios (globally) solar PV is already cost 
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competitive on an unsubsidized basis with conventional generation technologies including 

nuclear, coal and natural gas, without needing to take into account the potential social and 

environmental externalities (i.e. nuclear waste disposal, environmental impacts) of these 

technologies (Lazard, 2015). As these scenarios spread and become more common and as 

electricity storage improves, more individuals and organizations will start to take advantage of 

solar PV technologies and models for delivery without the need for tax incentives, tariff 

programs or other subsidies. 

Critical Success Factors  

In profiling the models for this study a number of critical success factors for the projects 

emerged and it is interesting to note that they aligned closely with those identified by the 

International Institute for Sustainable Development study (2008) that sought to understand the 

key factors critical to the success of social and environmental enterprises. The eight CSF 

identified focusing on Leadership, Partnerships, Proof and Clarity of concept, Business Planning 

& Marketing, Triple Bottom Line Planning, Short and Long term benefits management, 

Community Engagement, and Risk Management, tended to be reflected in interviewee responses 

to the CSF for their particular models. Leadership in particular seemed to come out as one of the 

key CSF, especially for the community projects. This was likely due to the pioneering nature of 

these projects, and the fact that an enterprising and resourceful individual was essential to 

initiating these novel (to British Columbia) projects. Although not every one of these CSF was 

identified for every model, future project developers would be wise to consider this suite of CSF 

when planning for future projects. 
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In addition, interviewees identified a number of more specific CSF for solar PV projects 

in BC. The bottom line is that the payback on the project is critical to determining if the project 

is viable or not. Some of the key metrics to focus on are bringing down the cost per watt and 

LCOE for the project, aiming for installed costs less than $3.00/watt and achieving LCOE of 

$0.10 per kWh or better. Achieving numbers like this ensures that projects are competitive or 

better than current grid electricity rates.      

Conclusions and Recommendations 

Compared to other locations, British Columbia has what can be considered a fairly 

challenging environment for the proliferation of solar PV. The province has some of the lowest 

electricity rates in the country, it has a steady and reliable supply of hydropower (which once 

built has very little greenhouse gas emissions), and aside from not charging provincial sales tax 

on PV equipment there is little incentive to support the market. In spite of these hurdles, solar PV 

is expanding in the province and may have reached a tipping point that ushers in an era of 

accelerated deployment. VREC notes that in 2015 they installed more kW of solar energy than 

they did in the last ten years combined (Vancouver Renewable Energy, 2015b). Interest in solar 

PV from the community angle seems to be increasing as well, as the recent number of 

community oriented PV arrangements evidenced in this study alone will attest. In addition, third 

party models, which have been key to opening up the market in other locales (most notably the 

USA), seem to be on the cusp of appearing in the province. Anecdotal evidence from participants 

in this study and conversations with other industry insiders reveals that public interest is strong, 

with many individuals and organizations ready and willing to invest in solar PV projects as a 
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way to support green renewable energy in the province and gain a reliable, if modest, return on 

investment. 

 The key to this industry growth has been the drop in cost for PV equipment, the prospect 

of increasing electricity prices and the ease of net metering, which combined makes the 

economics more and more attractive, especially in the residential and small commercial 

customer-owned market. In addition, community arrangements are opening up the technology to 

parties that heretofore have been unable to access it, due to their being unable to afford the large 

upfront costs and/or not having the appropriate site for individual systems. This growth will 

likely continue to accelerate as costs for equipment continue to fall and if policies supportive of 

PV development are enacted. For example, acquiring a permit for rooftop solar in Vancouver is 

both onerous and relatively expensive when compared to other jurisdictions. Making the 

permitting process easier and cheaper will bring down the total installed cost for systems and 

bring the systems online much quicker. 

It should be noted that in almost all of the larger community based installations grant 

funding played a significant role in getting the project up and running. While the availability of 

this funding is promising and indicates the presence of communities of stakeholders willing to 

support these types of projects, reliance on funding of this type is likely not sustainable over the 

long term and difficult to scale up. Regardless, as noted earlier, the cost of installing PV systems 

has come down significantly such that the economics for similar projects may make sense at this 

point without the need for the grant funding that assisted the present models.    
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In order to accelerate its development, solar PV needs to become increasingly low-risk, 

have an updated regulatory framework and rely on well-known models that offer standardized 

and easily implementable solutions with product offerings designed for the contextual 

environment. The present study offers a range of models that can be used to help expand solar 

PV energy delivery in BC. Moving forward, care must be taken to align the interests of utilities, 

with solar companies, project developers, technology providers and customers in order to create 

benefits for all stakeholders (Bell et al., 2014). “Aligning the interests of the stakeholders will 

involve two major threads: (1) maximize the delivered value of DPV to customers and the 

electricity system by further decreasing costs and increasing benefits and (2) create new business 

models that enable and incent solar companies, utilities, and customers to optimize and capture 

that expanded pool of DPV value through win-win-win opportunities” (Bell et al., 2014, p. 6). 

The present discussion serves as an initial step in discussing the pros and cons, and critical 

success factors of the models studied. Future research may focus on identifying how to align the 

interests of all stakeholders so that there are no unnecessary roadblocks to the development of 

PV in the province; how to further decrease costs and increase benefits within the operating 

context of the province; how to improve and/or create new business models to maximize 

efficiency and value for all stakeholders; and what policies can be developed to support the 

growth of this industry.   

 

 



GETTING IT RIGHT  120 
 
 

Works Cited 

APEC Energy Working Group. (2009). Successful Business Models for New and Renewable 

Energy Technology Implementation in APEC. Retrieved from: 

http://publications.apec.org/publication-detail.php?pub_id=949 

BC Hydro. (2012). Quick Facts. Retrieved from: 

https://www.bchydro.com/content/dam/hydro/medialib/internet/documents/about/compan

y_information/2012_BCH_Quick_Facts.pdf 

BC Hydro. (2014). Comparison of BC Hydro’s Distributed Generation Offers. Retrieved from:  

https://www.bchydro.com/content/dam/BCHydro/customer-

portal/documents/corporate/independent-power-producers-calls-for-power/initiatives-in-

development/cheat-sheet-hand-out-comparison-of-DG-offers-final.pdf 

BC Hydro. (2015). Standing Offer Program: Program Rules. Retrieved from: 

https://www.bchydro.com/content/dam/BCHydro/customer-

portal/documents/corporate/independent-power-producers-calls-for-power/standing-

offer/standing-offer-program-rules.pdf  

BC Hydro. (2016a). BC Hydro files interim rate application for year three of 10-Year Rates 

Plan. Retrieved from: 

https://www.bchydro.com/news/press_centre/news_releases/2016/interim-rate-

application.html  



GETTING IT RIGHT  121 
 
 

BC Hydro. (2016b). Net Metering Program. Retrieved from: https://www.bchydro.com/energy-

in-bc/acquiring_power/current_offerings/net_metering.html 

BCSEA. (2015). Solar PV. Retrieved from: http://www.bcsea.org/solar-pv 

Bell, M., Creyts, J., Lacy, V. & Sherwood, J. (2014). Bridges to New Solar Business Models. 

 Retrieved from: 

 http://www.rmi.org/rmi_sunshot_doe_bridge_solar_business_models 

Bellasi, W. (1996). A new framework for determining critical success factors/failure factors in 

projects. International Journal of Project Management, 14(3), 141-151. 

Boons, F., & Ludeke-Freund, F. (2013). Business models for sustainable innovation: state of the 

art and steps towards a research agenda. Journal of Cleaner Production, 45, 9-19. 

Boynton, A. C., & Zmud, R. W. (1984). An assessment of critical success factors. Sloan 

Management Review, 25(4), 17. 

Breitmayer, B., Ayres, L., & Knafl, K. (1993) Triangulation in qualitative research: 

 Evaluation of  completeness and confirmation of purposes. Journal of Nursing 

 Scholarship, 25(3), 237-243. 

Bryman, A. (n.d.). Triangulation in Research. From: 

 http://www.referenceworld.com/sage/socialscience/triangulation.pdf 



GETTING IT RIGHT  122 
 
 

CanSIA. (2014). Roadmap 2020: Powering Canada’s Future With Solar Electricity. 

 Retrieved from: http://cansia.ca/sites/default/files/cansia_roadmap_2020_final.pdf 

City of Nelson. (2015). Community Solar Garden. Retrieved from: 

http://www.nelson.ca/EN/main/services/electrical-services/energy-grants/solar-

garden.html 

Clean Energy Canada. (2015). Tracking the Energy Revolution. Retrieved from: 

http://cleanenergycanada.org/trackingtherevolution-

canada/2015/?utm_source=TTRCAN2015&utm_medium=TTRCAN2015&utm_campaig

n=TTRCAN2015 

Corcoran, P.B., Walker, K.E., & Wals, A.E. (2004). Case studies, make-your-case studies, and 

case stories: A critique of case-study methodology in sustainability in higher education. 

Environmental Education Research, 10(1), 7-21. 

Corporate Knights. (2014). Top Province Profile: B.C. In Green Provinces and States Report 

Card. Retrieved from: http://www.corporateknights.com/reports/2014-%20green-

provinces-states/top-province-profile-b-c-14013704/ 

Current Results. (2016). Annual Sunshine a Year in British Columbia. Retrieved from: 

https://www.currentresults.com/Weather/Canada/British-Columbia/sunshine-annual-

average.php 



GETTING IT RIGHT  123 
 
 

Current Results. (2016) Annual Sunshine a Year in Germany. Retrieved from: 

https://www.currentresults.com/Weather/Germany/annual-hours-of-sunshine.php 

EcoSmart. (2015a). SunMine Energy Production. Retrieved from: 

https://ecosmartsun.com/sunmine-energy-production/ 

EcoSmart. (2015b). SunMine Can Power 185 Homes. That’s not So Bad! Retrieved from: 

https://ecosmartsun.com/sunmine-enough-power-185-homes-low-number/  

EcoSmart. (2016). The Cost of Solar in BC. Retrieved from: https://ecosmartsun.com/cost-solar-

bc/ 

Foon, R. & Dale, A. (2014). OREC: A Renewable Energy Co-operative Model. Retrieved from: 

https://crcresearch.org/community-research-connections/crc-case-studies/orec-renewable-

energy-co-operative-model  

Frankel, D., Ostrowski, K. & Pinner, D. (2014). The Disruptive Potential Of Solar Power. 

 McKinsey Quarterly, 2, 50-55. 

Frantzis, L., Graham, S., Katofsky, R. & Sawyer, H. (2008). Photovoltaics Business Models 

(NREL Publication No. NREL/SR-581-42304). Golden, CO: U.S. Department of Energy. 

Galetta, A. (2012). Mastering the Semi-Structured Interview and Beyond: From Research 

 Design to Analysis and Publication. New York, NY: New York University Press. 



GETTING IT RIGHT  124 
 
 

Gottlieb, J. (2014). Virtual Net Metering and the Future of Community Solar Energy. Retrieved 

from: http://www.theenergycollective.com/jeremy-gottlieb/325231/virtual-net-metering-

and-future-community-solar 

Graves, T. (2011). Using Business Model Canvas for Non-Profits. Retrieved from: 

http://weblog.tetradian.com/2011/07/16/bmcanvas-for-nonprofits/ 

Hilson, G. (2014). British Columbia Epitomizes State Of Solar Power In Canada. Retrieved 

from: http://solarenergy.net/News/british-columbia-epitomizes-state-solar-power-in-

canada/ 

Holland, R., Perera, L., Sanchez, T. & Wilkinson, R. (2001). Decentralized rural electrification: 

Critical success factors and experiences of an NGO. Refocus, 2(6), 28-31.  

Hou, X. (2014). Comparative Analysis of Solar PV Business Models (Master’s thesis, 

Lappeenranta University of Technology, Lappeenranta, Finland). Retrieved from: 

http://www.doria.fi/bitstream/handle/10024/98406/thesis-oneside.pdf?sequence=2 

Huijben, J.C.C.M.  & Verbong, G.P.J. (2013). Breakthrough without subsidies? PV business 

model experiments in the Netherlands. Energy Policy, 56, 362-370. 

International Energy Agency. (2014). Technology Roadmap: Solar Photovoltaic Energy. 

Retrieved from: 

https://www.iea.org/publications/freepublications/publication/TechnologyRoadmapSolar

PhotovoltaicEnergy_2014edition.pdf 



GETTING IT RIGHT  125 
 
 

International Institute for Sustainable Development. (2008). Report for SEED Initiative Research 

Programme: Critical Success factors and performance measures for start-up social and 

environmental enterprises. Winnipeg, MB: Boyer, D., Creech, H., & Paas, L. 

Lazard. (2015). Lazard’s Levelized Cost of Energy Analysis – Version 9.0. Retrieved from: 

https://www.lazard.com/media/2390/lazards-levelized-cost-of-energy-analysis-90.pdf 

Leidecker, J.K. & Bruno, A.V. (1984). Identifying and using critical success factors. Long Range 

Planning, 17(1), 23-32. 

Lemaire, X. (2011). Off-grid electrification with solar home systems: the experience of a fee-for-

service concession in South Africa. Energy for Sustainable Development, 15(3), 277 – 

283. 

Lloyd-Jones, G. (2003). Design and control issues in qualitative case study research. 

International Journal of Qualitative Methods, 2(2). 

Mackenzie, B. (2015). Solar Power on Your BC Strata. Retrieved from: 

http://www.bcsea.org/solar-on-strata-join-us 

Manwaring, S., Valentine, A., & Thomson, M. (2011). Social Enterprise in Canada: Structural 

Options. Retrieved from MaRS Centre for Impact Investing Website: 

http://www.marsdd.com/wp-content/uploads/2012/04/MaRSReport-Social-

Enterprise_2012.pdf 



GETTING IT RIGHT  126 
 
 

Newell, R., & King, L. (2013). T’Souke First Nation: Leading the Way to Sustainability [Case 

Study]. Retrieved from: http://www.mc-3.ca/tsou-ke  

Northrop, M. F., Riggs, P. W., & Raymond, F. A. (1996). Selling Solar: financing household 

solar energy in the developing world. Energy for Sustainable Development, 3(1), 10 – 16. 

NREL. (2014). Community Shared Solar: Policy and Regulatory Considerations. Retrieved 

from: http://www.nrel.gov/docs/fy14osti/62367.pdf 

Oliver, P. (2006). Purposive sampling. In V. Jupp (Ed.), The SAGE dictionary of social 

 research methods. (pp. 245-246). Doi: 10.4135/9780857020116. 

Osterwalder, A., Pigneur, Y., & Tucci, C. L. (2005). Clarifying business models: Origins, 

present, and future of the concept. Communications of the Association for Information 

Systems, 16, 1. 

Osterwalder, A., & Pigneur, Y. (2010). Business Model Generation. New Jersey: John Wiley & 

Sons. 

Provincial Sales Tax Act, BC Laws. (2013). Retrieved from BC Laws Library: 

http://bclaws.ca/EPLibraries/bclaws_new/document/ID/freeside/97_2013_02  

Randall, T. (2015). What Just Happened in Solar Is a Bigger Deal Than Oil Exports. Retrieved 

from: http://www.bloomberg.com/news/articles/2015-12-17/what-just-happened-to-solar-

and-wind-is-a-really-big-deal 



GETTING IT RIGHT  127 
 
 

Richter, M. (2012). Utilities business models for renewable energy: A Review. Renewable and 

Sustainable Energy Reviews, 16(5), 2483 – 2493.  

Rogers, J. H. (1999). Learning reliability lessons from PV leasing. Progress in Photovoltaics: 

Research and Applications, 7(3), 235-241. 

Rosoff, L., & Sinclair, M. (2009). Smart Solar Marketing Strategies. Retrieved from: 

http://www.cesa.org/assets/Uploads/Resources-pre-8-16/CEG-Solar-Marketing-Report-

2009.pdf 

Salt Spring Community Energy Group. (2015). Solar Scholarship PV Array Performance 

Report. Retrieved from: http://saltspringcommunityenergy.com/category/blog/ 

Sauter, R., & Watson, J. (2007). Strategies for the deployment of micro-generation: implications 

for social acceptance. Energy Policy 35, 2770-2779. 

Schleicher-Tappeser, R. (2012). How renewables will change electricity markets in the next five 

years. Energy Policy, 48, 64-75. 

Schoettl, J. M., & Lehmann-Ortega, L. (2011). Photovoltaic business models: threat or 

opportunity for utilities. In: Wustenhagen, R., Wuebker, R. (Eds.), Handbook of Research 

on Energy Entrepreneurship. Edward Elgar Publishing. 

Seba, T. (2014). Clean Disruption of Energy and Transportation. California: Clean Planet 

 Ventures. 



GETTING IT RIGHT  128 
 
 

Sener, C., & Fthenakis, V. (2014). Energy Policy and financing options to achieve solar energy 

grid penetration targets: Accounting for external costs. Renewable and Sustainable 

Energy Reviews, 32, 854-868. 

Shafer, S. M., Smith, H. J., & Linder, J. C. (2005). The power of business models. Business 

Horizons, 48, 199-207. 

Shahan, Z. (2015, July 11). Global Solar Power Capacity About To Hit 200 GW. Retrieved from: 

http://cleantechnica.com/2015/07/11/global-solar-power-capacity-about-to-hit-200-gw/ 

Shih, L. H., & Chou, T. Y. (2011). Customer concerns about uncertainty and willingness to pay 

in leasing solar power systems. International Journal of Environmental Science & 

Technology, 8, 523-532. 

Solar Gardens Community Power. (n.d.). Welcome. Retrieved from: 

http://www.solargardens.org/  

SolShare Energy. (n.d.). FAQ: What is the SolShare Energy? Retrieved from: 

http://www.solshare.ca/faq/  

Strupeit, L., & Palm, A. (2015). Overcoming barriers to renewable energy diffusion: business 

models for customer-sited solar photovoltaics in Japan, Germany and the United States. 

Journal of Cleaner Production, http://dx.doi.org/10.1016/j.jclepro.2015.06.120 

SunMine. (2014). SunMine Business Plan. Retrieved from: 

http://www.sunmine.ca/resources.html 



GETTING IT RIGHT  129 
 
 

SunMine. (2015). SunMine begins to yield results. Retrieved from: http://www.sunmine.ca/news 

T’Souke Nation. (2016). First Nation Takes Lead on Solar Power. Retrieved from: 

http://www.tsoukenation.com/index.php/services/resources/tsou-ke-solar/296-first-

nation-takes-lead-on-solar-power 

Umble, E.J., Haft, R.R., & Umble, M.M. (2003). Enterprise Resource Planning: Implementation 

procedures and critical success factors. European Journal of Operational Research, 

146(2), 241-257. 

UNDP. (2004). Solar Photovoltaics in Africa: Experiences with financing and delivery models. 

Retrieved from: 

http://www.undp.org/content/dam/rba/docs/Reports/Solarphotovoltaics%20Africa%2020

04%20En.pdf 

Urmee, T. & Harries, D. (2009). A survey of solar PV program implementers in Asia and the 

Pacific regions. Energy for Sustainable Development, 13(1), 24-32. 

Vancouver Renewable Energy. (2015a). Home. Retrieved from: http://www.vrec.ca/ 

Vancouver Renewable Energy. (2015b). Has Solar Energy Reached a Tipping Point in BC? 

Retrieved from: http://www.vrec.ca/blog/2015/12/21/has-solar-energy-reached-a-tipping-

point-in-bc/ 

Yang, C. J. (2010). Reconsidering solar grid parity. Energy Policy, 38, 3270-3273. 

Yin, R. (2012). Applications of Case Study Research. Thousand Oaks, CA: Sage  Publications 



GETTING IT RIGHT  130 
 
 

Appendix A – Draft Comparison of BC Hydro’s Distributed Generation Offers 

 

Figure 4. Comparison of BC Hydro’s Distributed Generation Offers. BC Hydro (2014). 
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Appendix B – Summary of the Case Studies 

 

Commercially Led Approaches Organizational Arrangement 

Vancouver Renewable Energy Co-op (VREC) For-Profit Workers Cooperative 

GabEnergy Non-Profit/Social Enterprise 

Community Led Approaches Organizational Arrangement 

Central Park Strata Strata Owned – Onsite Shared Solar 

T’Souke First Nation First Nations Community Solar 

City of Nelson/Nelson Hydro Utility Driven Offsite Shared Solar (Solar 
Garden) 

Kimberley SunMine Community Owned Solar Project 

Salt Spring Community Energy Group (SSCEG) Non-Profit Community Solar Project (Solar 
Scholarship) 
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Appendix C – SunMine Project Construction Budget 

 

 
Figure 5. SunMine Construction Budget. SunMine (2014). 
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Appendix D – Letter of Invitation 

 

Letter of Invitation 
Dear [Prospective Participant], 
 
My name is Rhett Reilkoff; I am a graduate student in the School of Environment and 

Sustainability at Royal Roads University (RRU). My credentials can be verified by contacting 
Chris Ling, Program Head and Director of the School of Environment and Sustainability at RRU 
(xxx-xxx-xxxx ext. xxxx). I am conducting a research study as part of the requirements of my 
Masters degree in Environment and Management, and I would like to invite you to participate.  

 
The objective of my research study is to compare and contrast models for solar energy 

delivery in British Columbia in order to illustrate the pros and cons of different models and to 
understand the obstacles, opportunities and critical success factors for each. The goal is to 
provide a resource to help individuals, organizations or communities plan and implement solar 
PV projects. 

 
My research project takes a case study approach involving document review and semi-

structured interviews. If you decide to participate you will be asked to take part in a semi-
structured interview lasting approximately one hour. The interview may take place in-person, by 
phone, or online (whichever is most convenient). Information will be recorded in hand written 
format, and where appropriate, summarized in the body of the final report. You are also asked 
(but not required) to share any relevant information about your organization (i.e. reports, data, 
etc.) that may assist in the purposes of the study.  

 
Participation can be confidential if desired. Study information will be kept on a password 

protected USB drive and stored in a safe location at Royal Roads University. At no time will any 
specific comments be attributed to you unless your agreement has been obtained beforehand. The 
results of the study may be published or presented but participants’ identity will not be revealed 
unless agreement has been obtained beforehand. 

 
There is no foreseeable harm to participating in the project and I have no foreseeable 

conflicts of interest. Potential benefits could include an enhanced understanding of your 
organization and how it may become more sustainable.  

You are not compelled to participate in this research project. If you do choose to 
participate, you are free to withdraw at any time without prejudice and do not have to answer any 
questions you are not comfortable answering. You may choose to have your data withdrawn 
from the study up until the point that it becomes part of an anonymous data set. 
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Thank you for your consideration. Please feel free to contact me at any time should you 
have questions regarding the project and its outcomes ((email) or xxx-xxx-xxxx). If you would 
like to participate, please reply to this message indicating so and I will send you a Consent Form 
and further instruction. 

 
Kind Regards, 
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