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Abstract 

In British Columbia (BC), Canada, a majority of electricity is produced and distributed 

by the crown corporation BC Hydro, which sources 90% of their power from hydroelectric 

generation (BC Hydro, 2019a). However, many remote areas around the province lack 

connection to the electrical grid and consequently depend upon diesel generators for electricity 

production, resulting in negative environmental externalities and an increased cost of power. To 

understand present legislative, technological, and financial barriers to the use of tidal energy as a 

strategy to displace the use of diesel in BC, and how they may be overcome, I reviewed and 

analyzed existing literature, and sourced primary data from interviews with industry experts. I 

determined that policy is the key driver to revitalize funding and technological development. 

However, first, the case for tidal power must be made to policy makers by communicating both 

the market and non-market benefits and risks of tidal power in comparison against diesel. 
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Chapter 1: Introduction  

Background 

Globally, the push towards renewable energy is increasing in momentum (International 

Renewable Energy Agency, 2019). Since the Paris Climate Summit in 2015, 1,396 climate 

emergencies have been declared in jurisdictions home to over 819 million citizens across 28 

countries (Climate Emergency Declaration, 2020), and an estimated 2,300 climate marches have 

taken place throughout 175 countries, with over 785,000 participants (350.org, 2020). Citizens 

worldwide are gaining a greater awareness of the issue of climate change and their social 

responsibility, while renewable energy forms are becoming increasingly economically viable as 

research and development accelerates (350.org, 2020). 

British Columbia, Canada, is no exception. By November of 2019, Surrey had become 

the latest city to join the over two dozen cities, towns, and districts across the province which 

had declared a climate emergency (Reid, 2019). Other major organizations within BC have 

joined in this declaration, for example, the British Columbia Assembly of First Nations and the 

University of British Columbia. While the province arguably has taken steps to mitigate against 

the global climate emergency with a significant majority of its electricity sourced from 

hydroelectric power, over 90% (BC Hydro, 2019a), there remain a number of remote, off-grid 

communities reliant upon diesel power (Natural Resources Canada, 2011). This reliance is not 

only harmful to the environment due to the carbon emissions expelled by diesel generators, but 

also results in a greater economic burden placed on these communities (Knowles, 2016).  

Off-grid communities present an area of opportunity in which BC can work to decrease 

its emissions. Currently, over 90% of the province‘s on-grid electricity is sourced from the 

renewable and clean resource of hydroelectricity (BC Hydro, 2019a), and BC has an aggressive 
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plan in place to curb its vehicle emissions ("Zero-Emission Vehicles Act," 2019). With the 

transportation sector accounting for 37% of BC‘s emissions (Government of British Columbia, 

2020a), targeting other sources of carbon emissions will be critical in working towards reducing 

these emissions throughout the province. Many of these communities can be found along the 

coast of BC, sitting adjacent to a source of power that is currently underdeveloped in the 

province: tidal power.  

To understand why these communities remain reliant upon diesel with tidal power so 

readily available nearby, I examined the successes, shortcomings, and challenges of tidal power 

projects in British Columbia and engaged local experts in the field to discuss their experiences 

and opinions. The goal of my research was to provide an assessment of the suitability of tidal 

power generators (TPG) in off-grid communities along coastal British Columbia to displace non-

renewable energy sources presently in use.  

My research question was: How can tidal power be used to reduce the carbon emissions 

of remote, off-grid communities along the west coast of British Columbia? 

Off-grid communities present an area of opportunity in which BC can work to decrease 

its emissions. Currently, over 90% of the province‘s on-grid electricity is sourced from the 

renewable and clean resource of hydroelectricity (BC Hydro, 2019a), and BC has an aggressive 

plan in place to curb its vehicle emissions ("Zero-Emission Vehicles Act," 2019). With the 

transportation sector accounting for 37% of BC‘s emissions (Government of British Columbia, 

2020a), targeting other sources of carbon emissions will be critical in working towards reducing 

these emissions throughout the province. 
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Paris Agreement 

A pivotal development in the global climate movement, the Paris Agreement ("Paris 

Agreement," 2015) was enacted in 2015 by the United Nations with the overarching goal of 

minimizing the progression of human-caused climate change and climate refugeeism (the fact or 

condition of being a refugee (https://www.lexico.com/definition/refugeeism)). Specifically, the 

Agreement mandates, ―…holding the increase in the global average temperature to well below 

2°C above pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5°C 

above pre-industrial levels‖ (Article 2, 1-a) as this was the threshold that was determined to, 

―…significantly reduce the risks and impacts of climate change‖ (Article 2, 1-a ). As of 2019, 

187 Parties have ratified the Agreement out of the 197 Parties to the United Nations Framework 

Convention on Climate Change, which was adopted in 1992. However, with major players such 

as the United States failing to meet key targets and in recent years denouncing the Agreement 

publicly (Halper & Zavis, 2019), targets set in the Agreement are becoming increasingly difficult 

to meet. In 2017, Raftery et al. (2017) found that, even with current mitigation efforts in place, 

stemming the global temperature increase to no more than 2°C has a five percent likelihood. 

Studies by the Stockholm Resilience Centre have outlined that, in order to give the Paris 

Agreement a 50% chance of success, emissions must be reduced by 50% over the next decade 

(Gaffney, 2020), which equates to seven percent annually.  

Renewable Energy Policy in British Columbia 

While the Paris Agreement spans the globe, the Clean Energy Act ("Clean Energy Act," 

2010) is British Columbia‘s framework to address climate change within the province, and the 

Ministry of Energy, Mines and Petroleum Resources‘ (MEMPR) Strategic Plan of 2018/19 – 

2020/21 (Ministry of Energy Mines and Petroleum Resources, 2018) outlines the strategies that 
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BC plans to use to achieve its key objectives of building a, ―…clean, reliable and affordable 

energy portfolio that meets the current and future needs of British Columbians‖ (p. 7), 

maintaining job growth and economic prosperity, and ensuring that reconciliation efforts with 

First Nations are supported.  

In the MEMPR‘s Strategic Plan, there are two key strategies listed associated with the 

goal of decarbonisation where tidal could play a critical role. The first is to ―Develop an 

alternative energy strategy to put B.C. more firmly on the path to green, renewable energy that 

helps the province exceed its climate goals‖ (p. 8). The second strategy in which the tidal sector 

could become an important factor is working multilaterally with the public and private sectors to 

continue to develop and implement policies, programs, regulations, codes, and standards to 

advance the use of clean energy. Overall, the Strategic Plan for 2018/19 – 2020/21 acknowledges 

the need for diversification of renewable energy in order to achieve emissions reduction targets, 

in addition to the potential that could be generated for economic expansion and job creation. This 

acknowledgement by the MEMPR leaves room for the tidal energy sector to develop in BC, and 

potentially play a crucial part in reducing carbon emissions in the province. 

First enacted in 2010, the Clean Energy Act contains regulations targeted towards 

increasing energy efficiency and decreasing carbon emissions. It includes a section on BC‘s 

Standing Offer Program (SOP), the province‘s own feed-in tariff mechanism. Feed-in tariffs 

(FIT) are a common policy mechanism used in the renewable energy sector, and are considered 

throughout the world to be the most effective policy used to stimulate development of renewable 

energy technologies (Lesser & Su, 2007). FIT‘s offer long-term contracts, agreeing to purchase 

energy at a set price from renewable energy producers, usually based on the cost of production, 

guaranteeing the producers a profit for the duration of the contract. This mechanism has been 
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implemented successfully in various regions around the world, one of which will be discussed in 

the literature review; however, BC‘s SOP did not endure. 

As of February 2019, ―effective immediately, [BC‘s] Standing Offer and Micro Standing 

Offer Program [were] suspended indefinitely, and [the Government of BC] will not accept new 

applications or award any new electricity purchase agreements‖ (BC Hydro, 2019b, para 3). The 

legacy of the SOP demonstrates the challenges associated with BC‘s renewable energy climate, 

both politically and economically. With ample supply of renewable and inexpensive 

hydroelectric power, BC‘s grid-connected communities have limited need for additional energy 

sources. However, there are still a number of off-grid areas using diesel generation systems as 

their main or only source of electricity. This use of diesel is in stark contrast with BC‘s stated 

goals and objectives as stated in the Clean Energy Act ("Clean Energy Act," 2010):   

 ―…generate at least 93% of the electricity in British Columbia from clean or renewable 

resources‖ (part 1, section 2-c),  

 ―…achieve electricity self-sufficiency‖ (part 1, section 2-a),  

 drastically increase the proportion of renewable energy consumed, keep costs down for 

consumers, and 

 ensure that all areas of the province have access to a reliable and clean energy sources. 

Renewable Energy for Remote Communities Program. As a component of CleanBC, 

the BC government launched the Renewable Energy for Remote Communities Program 

(RERCP). The RERCP, ―… targets the 22 largest diesel generating stations in BC and aims to 

reduce province-wide diesel consumption for generating electricity in remote communities by 80 

per cent by 2030‖ (Government of British Columbia, 2020b, para. 2). However, the Cost Funds 

(the segment of the RERCP responsible for First Nations located in the Great Bear Rainforest 
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and Haida Gwaii) funding guide states that tidal and other non-commercial technologies are 

ineligible for funding, as ―… applications must be for capital projects that use proven and 

commercialized technologies to displace some or all of diesel used by the community to generate 

electricity‖ (Coast Funds, 2020, p. 2).  

The exclusion of tidal in this program, as of June 2020, demonstrates the importance of 

pushing for commercialization of tidal power technology. For the many coastal remote 

communities in BC, tidal power is a resource on their doorsteps that would not compromise land 

use, introduce pollutants into the environment and, with careful planning, would have minimal 

disturbances to the aquatic environment as demonstrated in the literature review in the following 

chapter. The reliability of tidal power would additionally decrease the necessity of a standby 

diesel generator, increasing the likelihood of achieving the milestone of 80% reduction of diesel 

used to generate electricity in remote communities. 

Off-grid Communities in BC 

Within BC, there are 77 communities that are not connected to the main electrical grid, 

based on a 2016 survey by National Resources Canada (Knowles, 2016). Of these 77 

communities, 54 use diesel-powered generators (Natural Resources Canada, 2011), resulting in 

carbon emissions, soil and water contamination, and significantly higher energy prices. 

Throughout Canada, energy prices in off-grid communities range from $0.45/kilowatt hour 

(kWh) - $0.80/kWh (with the exception of Arctic communities, which have drastically higher 

rates between $1.50 - $2.50/kWh), while on-grid energy prices sit within the range of $0.07 - 

$0.17/kWh (Knowles, 2016). Due to the economic and environmental burden placed upon the 

province by the use of diesel, I believe that further research must be done to explore renewable 

power solutions for communities reliant upon diesel. 
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Stories of success in a number of remote communities throughout Canada feature solar, 

wind, and hydro-electric power. One such case is the T‘Sou-ke Nation‘s solar project, located on 

southern Vancouver Island. Since 2007, the solar project has been an example of a successful 

endeavour in increased renewable energy penetration (Westerhoff et al., 2018). In the summer 

the system produces more electricity than the community needs, and the excess power is sold 

back to BC Hydro, contributing several thousand dollars annually to the community‘s economy. 

In addition, the widespread notoriety of the solar farm brings additional benefits to the T‘Souke 

Nation including eco-tourism and education. Over 2,000 people, including government officials, 

researchers, and Indigenous leaders, visit the community each year to take part in tours and 

workshops about the Solar Project (Troian, 2017).  

Another successful renewable project is the Kluane N‘tsi (Wind) Project (KWP). Owned 

and managed by the Kluane Community Development Corporation in the southwest Yukon, the 

KWP began implementation in 2018 after several years of conceptualization and environmental 

testing. The Kluane Community Development Corporation has a mandate of, ―…building local 

economy and providing economic development services within the First Nation‘s traditional 

territory located in the village of Burwash Landing and the surrounding Kluane Lake Region of 

Canada‘s Yukon Territory‖ (Kluane Community Development Limited Partnership, 2020, para. 

2) and is sponsored and directed by the Kluane First Nation Government.  

The KWP is expected to displace over 20% of the community‘s diesel use, reducing its 

carbon emissions and negative environmental impact. The anticipated success of this project, 

through reducing emissions and creating jobs and economic opportunity in the region 

(Government of Canada, 2019), is expected to provide an example for similar communities and 
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strengthens the case for displacing the use of diesel. In the wake of the KWP‘s continued 

success, the Honourable Carolyn Bennett, Minister of Crown-Indigenous Relations, remarked  

The Government of Canada is working with Indigenous partners to support their vision 

for a clean-energy future and sustainable economy. Through investments like this, we are 

working with Northern partners to reduce their reliance on diesel for heating and 

electricity by switching to more renewable energy sources. (Natural Resources Canada, 

2019b, para 7) 

For inhabitants of remote areas along BC‘s coast, there may be a more effective solution 

than the previously-discussed solar or wind power. One of the more challenging aspects of 

renewable energy implementation has historically been the costs and infrastructure associated 

with storing excess power (Amrouche, Rekioua, & Bacha, 2016; Luo, Wang, Dooner, & Clarke, 

2015; Suberu, Mustafa, & Bashir, 2014; Trainer, 2017), especially since renewable energy 

sources can be inconsistent throughout the year. Consequently, one of the most developed, 

affordable, and scalable renewable energy sources, solar power, is not currently suitable for 

coastal BC, as the region frequently experiences long periods with very little sun due to cloudy 

weather and shorter days throughout the winter (Rose, 2017). Wind power, with its typically 

large infrastructure costs, is also at a disadvantage due to its intermittent nature and the low 

economies of scale that could be achieved in remote areas due to very small population numbers. 

Qiu and Anadon (2012) found that one of the key factors contributing to wind energy 

development was the ability of wind-powered systems to achieve economies of scale through 

increasing unit size and establishing multi-unit systems, something that would not be feasible 

along the coast of BC due to a lack of demand.  
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Conversely, tidal power is, ―…almost perfectly forecastable‖ (Denny, 2009, p. 1914), 

and, ―…can be scheduled years in advance‖ (Farris & Helston, 2017, para 6), an attribute that 

gives this renewable energy source a significant advantage over wind and solar power. Tidal 

energy has the additional benefit of consistency. Tides are dependent on the gravitational pull of 

the sun and moon, therefore, coastal areas experience two high and two low tides daily, 

independent of the season (Rasool, 2014). This regularity minimizes the need for back-up diesel 

generators, reducing the quantity of diesel transported to these communities and subsequently 

reducing pollution. It is also scalable, though not to the same extent as solar power, and a number 

of tidal generation technologies have been developed that can accommodate a wide range of 

desired energy outputs (Hammons, 2011). Therefore, TPG could provide remote coastal 

communities in BC with a reliable way of producing sustainable and renewable energy. 

Current Status of Tidal Power 

With an estimated 800 terawatt hours (TWh) of potential energy to be captured 

worldwide, tidal energy could account for up to 3-4% of global power provision (British 

Columbia Sustainable Energy Association, 2019). Tidal power has been used by societies for 

centuries, dating back to European tide mills in the 8
th

 century (Burchell, 2017; Charlier & Finkl, 

2009). In more recent times, a variety of tidal energy technologies have been developed to 

supply power to surrounding communities as engineers and researchers strive to increase the 

efficiency of systems while decreasing their cost and environmental impact. The earliest modern 

tidal-powered system, located across the estuary of the La Rance River in France, was 

implemented in 1967 and used a tidal barrage design.  
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Figure 1  

 

Design of a Modern Tidal Barrage (Roberts et al., 2016, p. 236(Burchell, 2017, p. 10)(Burchell, 

2017, p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, 

p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 

10)(Burchell, 2017, p. 10)(Burchell, 2017, p. 10); Burchell, 2017, p. 10) Republished with 

permission of Journal of Ocean Engineering and Marine Energy; permission conveyed through 

Copyright Clearance Center, Inc. 

 

 

 

There are three general classifications of tidal energy systems: tidal barrages, tidal 

lagoons, and tidal current generators (Taccogna, 2016). Tidal barrages typically require extensive 

construction and can substantially alter the natural environment of the estuary, tidal river, or bay 

across which they are constructed. When it is high tide, the gates of the barrage are open, 

allowing water to flow in. As the tide lowers, the water is released through the turbines, 

generating power. The type of energy used by these barrage systems is referred to as ―tidal 

height‖, as the movement of the turbines is caused by a change in the height of the captured 
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water (Marine Renewables Canada, 2019). There are currently a number of tidal barrages in use 

throughout the world, including the aforementioned system in the La Rance River, with a variety 

of capacities: 

Table 1  

Tidal Barrage Systems Around the World (University of Strathclyde, 2015)  

Country Water Body Capacity (MW) 

France La Rance River 240 

South Korea Sihwa Lake 254 

China Jiangxia 3.9 

Russia Kislaya Guba Fjord 1.7 

South Korea Incheon Bay (proposed) 1320 

 

The second type of TPG, a tidal lagoon, also derives power from tidal height. While 

possessing similar attributes to tidal barrages in terms of the extensive infrastructural 

requirements and their power derivation from tidal height, tidal lagoons are not projected to have 

as great an ecological impact (National Geographic, 2019). They may be constructed in a ―U‖ 

shape along the natural coastline, made from natural materials such as rock, and would be 

submerged during high tide allowing small animals to pass freely. While there are currently no 

examples in operation, the private company based out of the UK, Tidal Lagoon Power, initially 

expected to begin construction on their project in 2020. This lagoon is projected to have a 

capacity of 320MW and would be located within the Swansea Bay (Tidal Lagoon Power, 2019).  

However, the plan was rejected by the Government of the United Kingdom due to the fact that 

the cost per quantity of power supplied was projected to greatly exceed that of other renewable 

energy projects such as offshore wind farms (Clark, 2018). Efforts to revive the Swansea Bay 

Project, as of the summer of 2020, are ongoing. 
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Tidal current technology is the most diverse type of TPG, and there are many different 

designs of these systems in the marketplace today. ―Tidal current turbines are basically 

underwater windmills where tidal currents are used to rotate an underwater turbine‖ (Hammons, 

2011, p. 20). The turbines may be situated perpendicular to the water surface, a ―vertical axis 

turbine‖; parallel, referred to as a ―horizontal axis turbine‖; or an oscillating hydrofoil (Elghali, 

Benbouzid, & Charpentier, 2007; Khalid, Liang, & Shah, 2013, p. 243). The oscillating hydrofoil 

design differs from the traditional rotary style of the vertical and horizontal axis turbines as the 

foil oscillates in both an up/down motion and rotates, maximizing the kinetic energy that is 

captured from the water flowing around it. Tidal current generators are highly scalable, with 

systems in place generating a few hundred kilowatt hours (kWh).  

Scotland. The largest tidal systems in the world are located in northern Scotland, where 

development is still underway to increase their capacity. With, ―…amongst the most ambitious 

climate change legislation in the world‖ (Child, Ilonen, Vavilov, Kolehmainen, & Breyer, 2018, 

p. 667) and a, ―…significant amount of potential onshore and offshore renewable energy largely 

located in rural and remote regions‖ (Munro, 2019, p. 273), Scotland is a model for large, 

commercial-scale tidal power in remote areas. Development of tidal power is accelerating 

throughout the country (Neill et al., 2017), with a number of developments underway and 

achieving milestones. After its first 12 months of full-time operation in 2018, the newly-

implemented TPG off of the northern coast of Scotland produced 3GWh, enough energy to 

power approximately 830 homes for one year (Agency, 2018). Only one year later, construction 

was underway on what was anticipated to be the world‘s most powerful turbine, a 72 metre-long 

turbine that will have the capacity to power over 1700 homes annually ("Scotland Funds World‘s 
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Most Powerful Tidal Turbine," 2019; "Scottish-built floating tidal turbine 'world's most 

powerful'," 2019).  

Additionally, another massive turbine in northern Scotland (Figure 2), MeyGen, recently 

achieved the milestone accomplishment of completing the longest sustained run of power 

generation by a multi-MW tidal turbine. To date, this array has delivered 24.7 GWh to the grid 

and powered nearly 4,000 homes in 2019 (Edmond, 2020). As of the beginning of 2020, this 

turbine array was in its first phase, and plans were in place for it to ultimately power as many as 

175,000 homes with over 250 turbines.  

Figure 2  

 

Location of the MeyGen Turbine, Phase 1(Google Maps, 2020) 

 

 

 

The Bay of Fundy. Another example of turbine technology in action is the Bay of 

Fundy, located between southeastern New Brunswick and northwestern Nova Scotia (Figure 3). 
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The Bay of Fundy has the highest tidal range in the world and an estimated generation potential 

of 2,500 MW (Nova Scotia Department of Energy and Mines, 2019). In December 2019, a 

permit was issued to Nova Innovation to begin the installation process of their tidal project in the 

Petit Passage area of the Bay of Fundy. The Nova Innovation project has been uniquely 

structured to be implemented in three phases, and when completed in 2023 will feature fifteen 

turbines with a total capacity of 1.5 MW, enough to power about 600 homes (Cole, 2019). Nova 

Innovation is confident that their approach will be successful due to the fact that it will be using 

technology that has been successfully installed in similar marine conditions located around the 

north of Scotland near the Shetland Islands since 2016, and because the system will be 

implemented gradually, allowing the team to monitor the progress closely and make necessary 

adjustments with greater flexibility. Kim MacNeil, head of North American business 

development for Nova Innovation noted in an interview with CBC that, ―…the smaller turbine is 

easier to deploy and retrieve… [the Nova Innovation team] feels it's better able to service and 

deal with any issues that arise because of the smaller size" (Withers, 2019, para 5). MacNeil also 

expressed that the Petit Passage location, with lower tidal potential than other nearby areas such 

as the Minas Passage, was an ideal site to test and prove the technology before moving to a 

higher energy site, indicating Nova Innovation‘s commitment to sustained development of tidal 

power in the Bay of Fundy (Withers, 2019).  
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Figure 3  

Location of the Nova Innovation Tidal Project (Google Maps, 2020; Nova Innovation, 2020) 

 

With strong performance it its native Scotland, its risk-averse approach to one of the most 

powerful tidal sites on the planet, and a favorable political climate in which the Nova Scotia 

government has promised a floor rate of $0.50 per kilowatt hour facilitated by a FIT, Nova 

Innovation is poised to have a successful partnership with Nova Scotia and take steps to increase 

the viability of tidal energy. 

As a global frontrunner in tidal energy potential, Nova Scotia has invested substantial 

resources towards the research and development of this clean and renewable resource. The 

research and development of tidal energy in the Bay of Fundy has been in progress for many 

years within specialized research institutions (e.g., Acadia Tidal Energy Institute) in the 

province. As a region that relies heavily on fossil fuels (i.e., predominately coal) for power 

(Government of Canada, 2020) and has a majority of its population living close to the shoreline, 

the case for exploring ways of leveraging the immense potential of the Bay of Fundy is strong 

for Nova Scotia.  
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The Bay of Fundy possesses the highest degree of tidal potential of any waterway 

worldwide (Karsten et al., 2008). Consequently, it enables researchers to test the durability and 

reliability of tidal technology under some of the most extreme circumstances in the world. The 

Fundy Ocean Research Centre for Energy (FORCE) is a leading research facility worldwide for 

tidal energy technology. Its first testing site was implemented in 2009; a 1 MW Open Hydro 

turbine placed in the Minas Passage, a location where currents can exceed 20 km/hr while 

approximately 14 billion tonnes of sea water flows through (Fundy Ocean Research Centre for 

Energy, 2020). Also in 2009, FORCE began an environmental effects monitoring program 

(EEMP) to increase its understanding of the impacts that the turbine had on the marine 

environment. In 2012, this EEMP was enhanced by the introduction of FORCE‘s Fundy 

Advanced Sensor Technology (FAST), which assesses environmental factors such as 

surrounding marine and avian life, water quality, and ambient noise caused by the system. The 

information collected by FAST is connected to Ocean Networks Canada‘s data management 

system (https://www.oceannetworks.ca/observatories/atlantic/bay-fundy-minas-passage) and is 

used across the country and world to better understand the effects of tidal turbines on their 

surrounding environment. The data collected by FORCE through its programs has contributed to 

worldwide knowledge of tidal turbine technology and environmental impact of TPG systems. In 

2019, a team of environmental consultants in conjunction with FORCE established that the 

wetland area that had been trenched in 2011 to allow for cable installation had fully recovered, 

providing data regarding the rate of recovery from trenching for wetland environments (Fundy 

Ocean Research Centre for Energy, 2019). 

Tidal energy, due to its reliability and predictability, has proven to be a valuable 

renewable resource that may be exploited to displace fossil fuels for coastal communities. Its 

https://www.oceannetworks.ca/observatories/atlantic/bay-fundy-minas-passage


TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 26 

 

promise in the Bay of Fundy and success in Scotland provides an example that BC may follow in 

its drive to decrease its carbon footprint. 
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Chapter 2: Tidal Power in BC 

While large operations are underway to explore tidal power in other regions of the world 

through endeavours such as FORCE, the Swansea Tidal Lagoon Project, developments in South 

Korea, and in northern Scotland (Charlier & Finkl, 2009; Kim, 2016), the tidal sector in British 

Columbia remains in its infancy. Research and development is underway in the province 

(Fletcher, 2011; Hudson, 2018; Tethys, 2016), yet as of 2020, no operational TPG systems are in 

place.  

The Discovery Passage, a waterway just off of Campbell River on the east coast of 

Vancouver Island, has some of the highest tidal potentials along BC‘s Pacific coast. 

Consequently, the area has experienced a high proportion of research within the tidal energy 

sector. In 2011, the City of Campbell River employed Triton Consultants, a Vancouver-based 

environmental consulting firm, to assess the economic feasibility of implementing a tidal energy 

generation system at the Discovery Pier (Triton Consultants Ltd., 2011). The report ultimately 

concluded that the project would not be economically feasible. However, as this data was 

collected over seven years ago, a reassessment of their conclusions may yield different results 

due to technological developments, economic changes, and changes in the political climate.  

Dent Island Tidal Power Demonstration Project 

The Dent Island Tidal Power Generation Project (DITPGP) (Figure 4) began in 2012, one 

year after Triton‘s report was completed, when Water Wall Turbine (WWT) completed their 

front-end engineering and design facilitated by capital contributed by the federally-funded 

ecoENERGY Innovation Program. In 2015, the company was awarded $2.25 million from the 

Natural Resources Canada Clean Energy Fund, matching a contribution from the Dent Island 

Lodge, to implement their proprietary technology (Water Wall Turbine Inc., 2017).  
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Located in the waterway off of the Dent Island Lodge on Stuart Island, north of Campbell 

River, the DITPGP was used to displace the diesel generator used by the Lodge. The project had 

three main objectives: 

1) to prove out a new, cost-effective technology for tidal and river stream resources; 2) to 

provide a show case to launch a national and international product sales and service mode 

for this technology; and 3) to provide the initial development of a microgrid management 

system with an advanced energy storage system for remote and distributed generation. 

(Water Wall Turbine Inc., 2017, p. 4)  

WWT reported in 2017 that in its first year in place off the coast of the Dent Island Lodge 

all three objectives were successfully achieved in the initial months of installation. However, 

during a period of tumultuous weather, some of the moorings snapped, rendering the TPG 

offline. As of July 2020, the system has not been restored and remains inoperable. 

Figure 4  

 

Location of the Dent Island Lodge (Google Maps, 2020) 
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Blind Channel Tidal Power Demo Project 

Another project that was located in the Discovery Passage waterway was the Blind 

Channel Tidal Power Demo Project (BCTPDP). Executed by Mavi Innovations, the BCTPDP 

was designed to provide power to the Blind Channel Resort and reduce the Resort‘s reliance on 

its diesel-powered system. Located to the west of the Dent Island Lodge on West Thurlow Island 

(Figure 5), the Blind Channel Lodge is found in one of the areas of the highest tidal energy 

potential along the coast of BC. As noted by Mavi Innovations, the area has, ―…strong tidal 

currents that routinely reach water speeds of 6 knots flow 500 m away from Blind Channel‘s 

marina. Blind Channel therefore makes for an ideal site to demonstrate tidal turbines and 

associated power systems design to operate in remote communities‖ (Mavi Innovations, 2019, 

para 1). The BCTPDP began in 2015 with Mavi‘s team working to complete the conceptual 

design and perform off-site testing, engage with stakeholders, and secure permits until two years 

later in June of 2017, when the system was installed. ―The baseline functionality of the system 

was demonstrated over the course of the summer… This was a pioneering project that 

successfully demonstrated many firsts‖ (Mavi Innovations, 2019, para 4-5). 

However, due to a lack of funding, Mavi was unable to keep the Blind Channel TPG 

operational. It remains deployed today, pending further funding. Per their website, ―Mavi is 

presently working with a consortium of industry, academic and government partners to complete 

this project and showcase the viability of tidal power as a reliable source of baseload power for 

remote communities‖ (Mavi Innovations, 2019, para 6), demonstrating that the company remains 

committed to the development of the tidal power sector despite funding issues. The Blind 

Channel TPG is currently the only of its kind along the coast of BC that remains on-site and, 

while there are many uncertainties regarding the future of this system, during its time in 
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operation, the TPG was able to demonstrate the potential for applications for off-grid 

communities. 

Figure 5  

 

Location of the Blind Channel Resort (Google Maps, 2020) 

 

 

Further Development of Tidal Power in BC 

Based on the prevalence of diesel generators among BC‘s remote coastal communities, 

coupled with the notable tidal potential along the coast, tidal power may provide a means 

through which the province could work towards increasing its proportion of clean, renewable 

energy in some remote coastal communities. Shown in Figure 6, Natural Resources Canada 

(NRCan) has found substantial overlap between areas of high tidal potential and those currently 

using diesel as a primary source of power. This demonstrates the potential for BC to take 

advantage of this resource as the province works towards eliminating carbon emissions 

throughout the province and emerge as a leader in tidal technology along the western Pacific.  

 

 

 



TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 31 

 

Figure 6  

 

Diesel Powered Communities and Tidal Potential (Natural Resources Canada, 2019a) (The 

reproduction is a copy of an official work published by the Government of Canada and the 

reproduction has not been produced in affiliation with, or with the endorsement of the 

Government of Canada.) 

 

 

 

Tidal Potential in Off-grid, Diesel-powered BC Communities  

To demonstrate what TPG systems along coastal BC could look like, I have used the 

Remote Communities Energy Database pictured in Figure 6 maintained by Natural Resources 

Canada to identify sites where tidal could be used to displace the presently-used diesel 

generators. As of June 2020, the Database listed 54 remote communities using diesel as their 

primary source of power. Of those 54, 28 are situated directly on the coast and would therefore 
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have ready access to tidal power. Out of the 28 coastal diesel-powered communities, I have 

estimated there to be 11 diesel generators situated in proximity to areas possessing at least 1 MW 

(1,000 kW) of tidal potential, listed in Table 2.  

Table 2 

Diesel Generators Next to Areas with High Tidal Potential  

Location* Latitude, 

Longitude (°) 

Population Max. Generator 

Capacity (kW) 

Tidal Potential 

(kW) 

First 

Nations 

Hesquiaht
1
 49.36658,  

-126.27292 
44 150 2,700 Yes 

Quatam 

River
2
 

50.38333,  

-124.93333 

Not specified 125 350,000 No  

Phillips Arm
3
 50.55,  

-125.35 

Not specified 125 9,700 No 

Da'naxda'xw 

First Nation
4
 

51.00101,  

-125.55799 
19 Not specified 22,400 Yes 

Cleagh Creek
5
 50.5,  

-127.75  

Not specified 125 11,000 No  

Drury Inlet
6
 50.91667,  

-127.08333 
Not specified 125 5,300 No 

Tlatlasikwala
7
 50.90894,  

-127.9497 

30 70 44,000 Yes  

Seymour 

Inlet
8
 

51.07,  

-127.17 

45 125 164,000 No  

Moses Inlet
9
 51.66667,  

-127.5 

Not specified 100 1,000 No  

Kitkatla
10

 53.76667,  

-130.43333 

68 850 46,000 Yes 

Masset
11

 54.01, 

-132.13806 

793 13,095 21,500 No 

*Location numbers in Table 2 correspond to Figure 7, to follow 

To arrive at these 11, I considered the proximity of the generator to the tidal power 

resource as pictured in the NRCan Database (Figure 6 and Figure 7). It must be noted that site-

specific assessments still need to be completed to determine the logistics associated with 

placement of a TPG in the areas noted in Table 2. Marine spatial planning considerations (to be 

discussed in the following chapter), such as wildlife migratory patterns or commercial fishing 

operations are not within the scope of the NRCan Database, and presence of these factors may 
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reduce the favorability of TPG implementation. Consequently, a more detailed survey of the 

marine areas in proximity to diesel generator-based communities may be necessary. 

Furthermore, conducting a more targeted analysis of tidal energy potential may indicate that 

more than these 11 diesel generator-based communities may be promising sites for TPG as the 

minimum tidal potential shown in the Database is over 1,000 kW, while the capacities of the 

diesel generators located along the coast, with the exception of the larger communities of 

Kitkatla, Masset, and Kulkayu (which is not listed in Table 2 and has a diesel generator capacity 

of 1,095 kW), range between 40 and 300 kW. As a result, targeted studies measuring the tidal 

power potential around areas where these lower-capacity generators exist may uncover even 

more opportunity for diesel generators to be displaced by TPG. However, due to the scope of this 

thesis, I will maintain throughout that the number of potential sites for TPG alone BC‘s coast is 

11 based on the available data. 

These 11 communities demonstrate the potential that tidal power has to displace diesel 

within BC, decreasing both emissions and other negative social and economic externalities. The 

relatively small amount of power needed in comparison with the tidal potential indicates that the 

power requirements of the communities should be met by TPG with relative ease, while minimal 

impact would be felt by marine life due to energy removal from the aquatic environment. 
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Figure 7  

 

Potential TPG Sites (Natural Resources Canada, 2019a) (The reproduction is a copy of an 

official work published by the Government of Canada and the reproduction has not been 

produced in affiliation with, or with the endorsement of the Government of Canada.) 
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Clean Energy in First Nations Communities 

Four of the communities listed in Table 2 are classified as First Nations, which may 

present further opportunity for the development of the tidal energy sector. Across Canada, a few 

First Nations communities have moved quickly and successfully in establishing clean technology 

in their communities, as shown by the examples of the T‘Sou-ke and Kluane Nations. Further 

information about ongoing projects and resources available can be found on the First Nations 

Power Authority‘s website fnpa.ca. Funding allocation and treaty-dictated autonomy has in 

recent years provided First Nations with the freedom to make progress in areas such as 

renewable power generation, where the public, and in many cases private sectors have otherwise 

struggled or outright failed (Healing, 2019; McClearn, 2020, Fletcher, 2011). In an interview 

with CBC, Chris Henderson, President of Lumos Energy stated that… 

…there's about 165 Indigenous communities [across Canada] that own part, or all-of, 

clean energy projects… In the last five years, Indigenous communities have been partners 

in projects [totalling] $30 billion of investment in clean energy ... and almost half of them 

are in BC. (Hernandez, 2017). 

Additionally, ―…a disproportionately large number of [off-grid] communities have 

majority Aboriginal populations‖ (Knowles, 2016, p. 2), a fact which further emphasizes the 

critical role played by First Nations in reducing BC‘s emissions. As of 2019, BC Hydro‘s 

Standing Offer Program has been discontinued. BC Hydro‘s webpage states that, ―…[BC Hydro] 

will not accept new applications or award any new electricity purchase agreements, with the 

exception of the five First Nations clean energy projects announced on March 14, 2018‖ (BC 

Hydro, 2019b, para. 3). The exception noted in the preceding quote demonstrates committed 

https://fnpa.ca/
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support for First Nations making developments in the clean energy field. By engaging diesel-

using First Nations communities along the coast in partnerships between the Nations, public and 

private sectors, and NGO‘s, tidal development could be accelerated and diesel use substantially 

reduced. 

Researcher Background and Potential Bias 

While I aimed to remain impartial and objective in my research, there are implicit biases I 

possess stemming from my background including my beliefs and life experience. As a graduate 

student in the Masters of Environment and Management program at Royal Roads University in 

Victoria, Canada, I hold a highly favourable position regarding increasing clean, renewable 

power production to reduce carbon emissions throughout the province of BC. Further, having 

lived in grid-connected communities throughout my life, I do not have a first-hand understanding 

of the challenges associated with lacking grid-connected power, including equipment 

maintenance and fuel transportation, nor of the risks to an off-grid community if their power 

source were to fail. Consequently, I am cognizant that my enthusiasm for the potential of tidal 

power to reduce carbon emissions, the very thing that attracted me to this project, results in a 

potential bias skewed in favour of tidal power and increasing research, development, and 

implementation in British Columbia.  
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Chapter 3: Literature Review 

Tidal energy is becoming increasingly favourable as an alternative to conventional 

energy sources. Tidal energy has the advantage of predictability over other renewable energy 

sources, increases security of supply due to the fact that it helps create diversity of supply, 

reduces CO2 emissions, offers innovation potential and broadens industrial capabilities and 

assists with economic development through employment and manufacturing. (Rourke, Boyle, & 

Reynolds, 2010, p. 407) 

Focusing on the applicability of tidal power as a strategy to displace high-emitting 

electricity sources, the key consideration is determining how TPG could be implemented, and if 

they in fact should. Currently in British Columbia, the case for tidal power use on-grid is 

weakened substantially by the predominant use of the clean power giant of hydroelectricity 

within grid-connected communities throughout the province (BC Hydro, 2019a). In contrast, 

there are, based on my assessment of NRCan‘s Remote Communities Energy Database, 11 off-

grid communities using diesel as a primary energy source located near waterways containing 

substantial tidal power (Table 2). In the following sections, I will discuss literature detailing 

studies of tidal power and relevant developments in, and issues associated with, renewable 

energy and build the case for tidal power in BC‘s remote coastal communities.  

Off-grid Technology and Feasibility 

Focusing on the Eflin Cove region of southern Alaska, Li and Willman (2014) created a 

model to assess the feasibility of implementing TGP‘s into remote areas to displace diesel 

generators. To develop their model, Li and Willman analyzed multi-disciplinary studies of tidal 

dating back to the early 2000‘s, studies which covered analytical, practical, and systematic 

approaches. Li and Willman drew upon the findings of Myers and Bahaj (2005), Garrett and 
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Cummins (2007), and Li et al. (2011) to develop their integrated model focused on assessing the 

feasibility of offshore renewable energy penetration into energy systems in remote areas. The 

model considered four key factors: supply, demand, environmental impact, and integration. Li 

and Willman‘s model provides a framework which can be customized and added to as necessary 

for various situations. It provides a starting point for practitioners to use as they begin their 

consideration of the feasibility of introducing a TPG into a given area. This literature review will 

be structured by applying Li and Willman‘s supply, demand, and environmental impact modules 

in the broad, industry-wide context and to compare the impacts of TPG‘s against the 

environmental issues of diesel generators, providing what I have labelled as the technical factors 

to support feasibility. Through my review of the relevant literature, I have identified three 

additional social factors. These social factors are policy, public perception, and community 

mobilization, and will be discussed in later sections.  

Supply in this context relies heavily on the capabilities of the TPG technology and a 

given model‘s ability to deliver baseload, or continuous, power in the quantity needed to sustain 

the community in which it is located. The strongest driver of demand, based on the mandate of 

the Ministry of Energy, Mines and Petroleum resources to maintain affordability for consumers 

(Ministry of Energy Mines and Petroleum Resources, 2019), remains pricing. In order to have a 

chance at being implemented in the long term, a TPG must be able to produce sufficient and 

cost-effective baseload power. Assessing environmental impact requires a comparison of the 

impact of the TPG in its proposed environment against the current source of power, which in this 

case is a diesel-powered generator. 
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Supply: Technical Challenges Associated with Tidal Power 

 ―Due to the corrosive and occasionally violent nature of the marine environment, marine 

renewable energy faces many technical challenges related to cost-effective, commercial-scale 

deployment‖ (Beaudoin et al., 2015, p. 37). Tidal energy poses an engineering challenge as a 

result of the fact that the higher-energy sites, which have potential to achieve greater economies 

of scale, are inherently accompanied by risks which I present below.  

Focusing on three different types of marine renewable energy systems, wave energy, tidal 

current, and thermal energy, Beaudoin et al. (2015) identified challenges associated with marine-

based energy generation systems. The first was finding a balance between designing systems that 

can withstand extreme forces while avoiding adding excessive weight and bulk. A system with 

excess weight and bulk may be less efficient and more costly to manufacture and maintain. In 

addition to the requirement of materials used being both lightweight and durable, they must also 

be able to withstand the second challenge found by Beaudoin et al: damage to the physical 

components in the form of salt water corrosion, biofouling, and other environmental factors. 

Corrosion and build-up of marine flora and fauna such as barnacles introduces the risk of 

machinery breaking down, which not only would compromise the ability of the system to 

produce power but could cause harmful materials to be introduced into the environment.  

In their research regarding the state of the tidal power sector, Segura, Morales, 

Somolinos, and López (2017) reported what they had found to be the most critical technical risks 

stating that, ―…tidal energy is still in its infancy, and owing to the hostile nature of the ocean 

environment, various technical areas need to be studied in depth‖ (p. 541). The first noted risk 

was the poor resource mapping in place regarding tidal potential, characterized by low resolution 

and high variability. This results in difficulty accurately determining the most effective sites for 
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tidal power generation without further, potentially costly and time-consuming, testing. Another 

prominent risk found by Segura et al. (2017) was the designs of the devices.  

The principal key issues that tidal energy developers need to address are reliability, 

survivability and instability. In order to achieve these objectives, extended studies and 

innovative designs must be developed for the design of critical components of tidal 

energy converters… Another important aspect that constitutes a hurdle in the progression 

of tidal energy is the lack of consensus among tidal energy technologies, including 

components and subcomponents. This makes these technologies too expensive and 

unreliable in comparison with other renewable technologies. (pp. 541-542) 

Demand: Producing Cost-effective Tidal Power 

Owen (2008), noted that, ―…for the commercial generation of power, tidal current 

devices need to be simple and cost-effective to install, requiring minimal maintenance and able 

to resist the build-up of biofouling for long periods of time‖ (p. 111). Illustrating the economic 

challenges associated with tidal energy, Denny‘s (2009) analysis, ―…presented a methodology 

for calculating the breakeven costs of tidal generation and discussed the potential for tidal 

generation‖ (p. 1923). Though the main finding of Denny‘s paper established that 

implementation and maintenance costs of TPG were too great to substantiate an economic case 

for tidal energy generators, the author noted that this form of renewable energy posed great 

promise due to its predictability and regularity – in contrast to other sources such as solar and 

wind power.  

More recently, Segura et al. (2017) identified three distinct economic challenges with the 

tidal energy sector preventing TPG‘s from being competitive in the marketplace. The first issue 

listed was the high levelized cost of energy (LCOE) relative to other competing renewable 



TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 41 

 

energy technologies. The LCOE is a measure of the average net present value of the cost of 

energy produced by system over its lifetime. In addition to the cost of tidal energy due to the 

sector‘s infancy, there is a wide variability in cost strategies and cost is very site-specific. This 

challenge is amplified due to the fact that there are not many tidal sites in operation to provide 

financial data, resulting in high variability in theoretical costing models with limited practical 

examples to support and guide theory. This leads to a high degree of uncertainty associated with 

costing tidal projects and, ―…implies that [tidal energy] devices cannot compete in the market 

without the intervention of the public sector‖ (Segura et al., 2017, p. 542). Another consequence 

of the less-established nature of the tidal sector found by Segura et al is the difficulty to predict 

the reduction of cost in the long term. Viewing the trajectory of other renewable energy 

technologies such as wind or solar shows a decreasing LCOE as the sectors expanded and 

matured, allowing technologies to improve and economies of scale to be achieved.  

Obtaining a reduction in costs has historically been achieved by means of deployment 

activities and investment rather than time. It is thus necessary to create attractive 

incentives to allow the development of the ocean energy sector in order to achieve cost 

competitiveness. (Segura et al., 2017, p. 542) 

The final economic challenge for investors and insurers alike is the high-risk technology 

profile of tidal power. While large banks have the resources to finance these ventures, they 

typically require years of strong financial statements and physical assets to secure lending. This 

approach to providing financing prevents banks from supporting new, entrepreneurial companies 

within the still-developing tidal sector and severely limits the capital pool that these companies 

can draw from. 
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As Denny‘s work was published over a decade ago, and both studies by Denny and 

Segura et al were based in Europe, an assessment of the feasibility of tidal energy on coastal BC 

today may lead to an alternative conclusion. However, as noted by Segura et al, in order to 

progress towards achieving an economy of scale that would allow tidal technology to be an 

affordable renewable energy source in BC, intervention by the public sector is needed.  

Environmental Impact of Tidal Turbines and Diesel Generators 

Tidal Turbines. To understand how tidal power could be an effective strategy in 

decreasing the province‘s carbon emissions and improving its environmental quality, a 

comparison of the environmental impacts of tidal energy systems and diesel generators is 

necessary. In their research of the environmental impacts of marine renewable energy (MRE) 

devices, Miller et al. (2013) proposed that a ―benthic footprint‖ be introduced to as the 

counterpart to the ecological footprint. The benthic footprint would measure the geographical 

and temporal impact of MRE devices and would be, ―the sum of the effects of project 

installation, maintenance of the array, decommissioning, and any additional cumulative effects 

on the ecology of the benthic environment‖ (Miller et al, 2013, p. 434). They found that the most 

significant factors contributing to the benthic footprint included habitat creation and seabed 

disturbances. Both negative and positive aspects of habitat creation were discussed. The 

introduction of the devices would provide an increase in surface areas onto which low-trophic-

level organisms such as hydroids, barnacles, ascidians, and tubeworms could attach. These 

organisms could then become prey for foraging animals, potentially resulting in an increase in 

local habitat biodiversity and complexity. However, ―artificial structures have also been found to 

be more conducive to colonization by invasive/non-native species‖ (Miller et al., 2013, p.435), 
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introducing the possibility of a detrimental externality associated with the presence of a MRE 

device. 

Presently, there are few peer-reviewed studies detailing the ecological and environmental 

impacts of tidal current generation systems, the result of a lack of data due to the industry 

remaining widely in the pre-commercialization stage. Bonar et al. (2015) noted that… 

Perhaps the greatest barrier to the deployment of marine energy is the overwhelming lack 

of certainty surrounding the environmental impacts, exacerbated by considerable 

variation in device design, a lack of baseline environmental data, and the complexity of 

assessing the ecological impacts on a range of species. (p. 492) 

In order to understand the potential environmental externalities of TPG‘s and thereby 

spur development, Polagye, Van Cleve, Copping, and Kirkendall (2010) hosted a workshop 

attended by representatives from academia, regulatory agencies, applied research, and industry, 

which was ―focused on building capabilities to evaluate the environmental effects of tidal energy 

from turbines‖ (p. 2). During this workshop, participants identified the key affected aspects of 

the environment, which they labelled ―receptors‖, counterparts to the ―stressors‖ which were the 

components of the TPG‘s or externalities of their operation that affect their environment. The 

receptors found in the workshop were broken into categories of the near field and far field 

impacts, physical, habitat, invertebrates, resident fish, migratory fish, marine mammals and 

seabirds, and ecosystem interactions. Seven environmental stressors were discussed; static 

effects caused by the presence of the device, dynamic effects, chemical effects, acoustic effects, 

electromagnetic effects, energy removal, and cumulative effects. In discussing the effects of the 

stressors on the receptors, the impacts of TPG‘s as both pilot-scale systems and commercial 

systems were reported. The researchers noted that… 
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As tidal energy development is still in its early stages, there have not been sufficient data 

collected to predict the effects that pilot- and commercial-scale tidal projects will have on 

the marine environment. Until such data exist, the most promising method to address 

priorities for regulatory and research attention is to rely on the expertise and judgment of 

scientists and engineers with experience in various aspects of the technology, biota and 

habitats, and appropriate analogue industries. (Polagye et al., 2010, p. 2) 

Due to the relatively low energy requirements of the remote communities along coastal 

BC, the impacts of proposed TPG‘s in these communities would be closer to the pilot projects 

described in Polagye et al‘s study. Pilot projects were characterized by their small size (single 

devices or small arrays), having a deployment duration of one decade or less, the level of energy 

extraction in comparison with the natural tidal dissipation being very low, the area swept by the 

rotor(s) being much less than the cross-sectional area of the channel, and the primary goal of the 

projects being research and development. Characteristics shared between potential TPG‘s 

established to support remote communities in BC and pilot projects are: 

 the small size of the turbine array, 

 the power extracted by the system would be much less than the tidal dissipation in the area, 

and 

 the total area swept by all turbines in the system would be much less than the area of the 

channel in which TPG would be deployed. 

One exception to the commonalities between TPGs in remote BC and pilot-scale TPGs 

that is relevant to their environmental impact is the duration that the system would be deployed. 

One of the characteristics of pilot projects in Polagye et al‘s research was a duration of no longer 

than ten years, a characteristic that would not be shared with a TPG deployed to displace a diesel 
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generator in BC. Consequently, the findings regarding the impacts of pilot TPG projects are 

more closely-aligned with TPGs that would exist along the coast of BC. Appendix 1 synthesizes 

these effects as found in Polagye et al‘s research. An important finding of their research was that, 

while commercial-scale developments had a greater impact on their environments due to their 

size and the energy removed from the waterway, a negative aspect of pilot-scale deployments 

was that they were not intended to endure, and therefore removal of the systems would cause 

disruption to a number of receptors. Consequently, small-scale, permanent projects – which 

would be the type of systems used in BC‘s remote communities – in many cases lead to the least 

adverse impact on the surrounding environment. 

Diesel Generators. ―…exposure to diesel engine exhaust has been a great concern 

because the particles contain toxic components, the exposures are widespread, and the 

concentrations of contaminants can be very high‖ (Ono-Ogasawara & Smith, 2004, p. 395). 

Detrimental health effects caused by exposure to diesel exhaust include lung cancer, heart 

disease, and asthma (Ono-Ogasawara & Smith, 2004). Contamination in soil and aquatic 

environments has been shown to decrease species richness and ability to germinate (Adam & 

Duncan, 1999; Mahmoudi et al., 2005). This issue of contamination is compounded due to the 

fact that fuel must be transported, by petroleum-burning tanker or ferry, to the communities 

reliant upon diesel-powered generators, resulting in potentially wide-spread impact spanning the 

distance travelled. BC Ferries, which provides transportation between many of BC‘s coastal 

communities, has, however, began operations of its first hybrid vessel in June of 2020 with 

another 4 expected to be running by 2022 (CBC News, 2020), signalling that the environmental 

impact of this transportation the diesel to remote coastal communities may be reduced in the near 

future. Additionally, while TPG‘s derive their power from the naturally-occurring phenomenon 
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of tidal flow, diesel is made from crude oil, most commonly extracted through fracking or oil 

sands.  

Fracking is a practice which has long-lasting and far-reaching negative environmental 

effects. These externalities include water contamination, air pollution, earthquakes, the 

elimination of ecosystems on the fracking sites, which average 3.5 acres (Bamberger, M. & 

Oswald, R., 2012; Jackson et al., 2014; McDermott-Levy et al., 2013), and massive consumption 

of freshwater. ―…in B.C., the average frack uses between 5 million and 100 million litres of 

water. This can easily require more than 2,000 truck trips to deliver water, which becomes 

contaminated after the fracking process and must be disposed of‖ (Minkow, 2017). In Canada, 

more than 200,000 wells have been fracked.  

In 2018, 64% of Canada‘s crude oil production was through oils sands. Canada‘s oil 

sands account for 10% of oil reserves worldwide (Natural Resources Canada, 2020) and underlie 

about 140,000 square kilometres of boreal forest (Jordaan, 2010; Tenenbaum, 2009). The main 

environmental concerns associated with oil sands are pollution, land use, and water use (Jordaan, 

2010). ―The life cycle water consumption for oil sands is roughly double that of conventional 

oil‖ (Jordaan, 2012, p. 3611), making it a highly unsustainable method of sourcing oil. 

Additionally, significant groundwater contamination has been reported, causing detrimental 

impacts to surrounding flora and fauna, and putting local First Nations at risk (Thurton, 2020). 

Northern Alberta, where Canada‘s oil sands are located, has one of the fastest rates of land-cover 

disturbance due to development of and resource extraction from oil sands, risking the 

survivability of vulnerable plant and animal species (Campbell et al., 2019). Finally, the 

extraction and refinement processes of oil sands produce 30-70% more greenhouse gas emissions 
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than those of conventional oil (Tenenbuam, 2009), and comprise 10% of Canada‘s emissions 

overall (CAPP, 2019). 

True Cost of Diesel Power in Remote Communities. In 2019, the Pembina Institute 

(www.Pembina.org), a non-profit think-tank that focuses on Canadian energy policy, published a 

report detailing three ways to assess of the cost of diesel: 1) marginal cost, 2) avoided cost, and 

3) true cost. The marginal cost of energy is the simplest, and involves the price of diesel, 

associated transportation costs, service charges, handling charges, and taxes. The avoided cost of 

energy incorporates the marginal cost, but adds the costs of maintenance, repair, and 

management that the generator would require, in addition to the amortized cost of the generator. 

Adding the amortized capital costs accounts for the cost of use by representing the cost of 

replacing the diesel generator once its useful life expired. ―The true cost of energy is a final tier 

that reflects the total burden on communities and society, and is not necessarily something that 

can be fully expressed in economic terms‖ (Lovekin & Heerema, 2019, p. 5). In addition to the 

factors incorporated in the marginal and avoided cost, the true cost method of valuation adds the 

cost of subsidies and, perhaps most significant yet least precise, the burden on environment and 

society. These burdens include environmental costs, societal costs, health costs, and local 

economic costs.  

Assessing not only the marginal and avoided costs of diesel use and incorporating the 

environmental, social, and health-related costs, allows for a more complete picture and therefore 

stronger case to be built for the development of the tidal sector to displace diesel. Understanding 

the true cost of sustained diesel use may allow policy makers to appropriately allocate funding in 

a way that truly reflects the value of tidal energy as a strategy to reduce harm to the environment 

and communities to which it provides power.   

http://www.pembina.org/
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Renewable Energy Policy Mechanisms  

―Tidal energy policy has been the main driver for tidal energy development‖ (Rourke et 

al., 2010, p. 407). As discussed in Chapter 1, in BC, the Clean Energy Act provides the backbone 

for renewable energy policy. Since its enactment in 2010, it has outlined directives and goals for 

the Province to reduce its environmental footprint and combat climate change. However, the Act 

doesn‘t outline specific policy mechanisms that can be used to accomplish the targets it puts 

forward. Therefore, it is left to the private sector, in conjunction with specialized efforts by the 

public sector, to establish and implement the Clean Energy Act‘s goals, examples of which are 

the now-suspended Standing Offer Program and the Renewable Energy for Remote 

Communities Program. One way of enacting these goals would be to increase and diversify the 

renewable energy options in the market today. However, there are substantial challenges 

associated with garnering political support to increase the development of relatively new 

renewable energy technologies. 

Political Challenges: the Case of the Ontario Provincial Government 

In a divided political climate that may, and in recent history has, drastically shifted from 

one election cycle to the next, it can be very risky to rely upon sustained governmental support to 

fund an operation and guarantee that a contract will be upheld. Currently in Canada, the recent 

actions of the Ontario conservative government, namely its cancellation of 758 renewable energy 

contracts (CBC News, 2019), are sending warning signs to private companies in the renewable 

energy sector who are dependent on public funding. While its recent actions may signify 

otherwise, the province of Ontario was not always adversarial towards clean energy 

developments, and had been pushing relatively recently to become a leader in clean energy jobs. 

Mabee, Mannion, and Carpenter (2012) and Stokes (2013) detailed Ontario‘s renewable energy 
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journey, including the policy changes that were made, driving forces behind them, and how the 

outlook shifted throughout the province‘s various stakeholders. 

In 2006, Ontario passed its first feed-in tariff policy, the Renewable Energy Standing 

Offer Program (RESOP). In the years following its implementation, the RESOP attracted the 

attention of renewable energy advocates who contested its pricing, which was based on the value 

of the power as opposed to the cost of producing it. A cost-based model would have enabled 

developers to see a steady return, thereby accelerating development and allowing technological 

improvements and economies of scale to be reached. These environmental advocates quickly 

grew in number and rapidly gained influence throughout the province. By 2008, the Green 

Energy Act Alliance had formed, which was comprised of groups including NGO‘s, farmers, and 

First Nations. The Alliance lobbied the province in the midst of the 2008 recession for an 

improved FIT policy. ―Politicians and advocates alike saw a FIT program as an economic 

development and industrial policy mechanism, potentially allowing Ontario to become a North 

American manufacturing center for renewable technologies‖ (Stokes, 2013, p. 494).  

Consequently, the RESOP was overturned in 2009, with the Green Energy and Green 

Economy Act (GEGEA) created to replace it. The primary goals of the GEGEA were to reduce 

negative consequences to the environment caused by the existing energy supply in the province, 

and to pave the way for Ontario to become a leader in North America in clean energy jobs 

(Stokes, 2013). The FIT mechanism mandated by the GEGEA was designed to spur growth in 

Ontario‘s renewable growth industry in a way that the RESOP could not. Due to its broad 

political support and carefully tailored FIT mechanism, the GEGEA was poised to be much more 

successful than its short-lasted predecessor. However, there remained powerful interest groups in 

Ontario who were adamantly opposed to success in the renewable energy sector. Lobbyists for 
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coal, oil, and gas strongly voiced their opposition as Ontario became poised to accelerate its 

renewable energy development. Mabee et al. (2012) noted that only three years after the GEGEA 

was enacted, ―… in Ontario there [was] declining public support for phasing out coal and less 

political will to use renewable energy as the alternative‖ (p. 487). Enthusiasm towards becoming 

a North American leader in clean energy was generally diminishing throughout the province 

(Mabee et al., 2012). 

In the summer of 2018, the newly-elected Conservative provincial government 

announced that 758 renewable energy contracts would be cancelled in order to cut energy rates. 

Ontario Energy Minister Greg Rickford stated that, ―… for 15 years, Ontario families and 

businesses have been forced to pay inflated hydro prices so the government could spend on 

unnecessary and expensive energy schemes… Those days are over‖ (The Canadian Press, 2018, 

para 4). Doug Ford, the Premier of Ontario, was very open about his opinion of the province‘s 

clean energy projects, stating that, ―… he would rip out every wind turbine in the province if he 

could‖ (Young, 2019, para 1). Members of the opposition parties have criticized the decisions to 

cancel these contracts, noting that they do not feel the short and long term economic impacts 

have been sufficiently assessed, and that the cancelations would have negative consequences to 

job growth and environmental quality (Jeffords, 2019). 

The affected projects were not only those in the early stages of research and 

development. On December 4, 2019, Ontario Environment Minister Jeff Yurek rescinded the 

approval for a 100MW, 29 turbine wind farm. The primary reason cited behind the project‘s 

abrupt cancellation was that the native bat population would suffer from the wind turbines; 

however, experts found that the wind farm would have no material adverse effects on the bat 

population (Egan, 2019). When its cancellation was announced, the construction of this project 



TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 51 

 

had been nearly completed, with several of the 29 planned turbines already in place. However, in 

May of 2020, the Superior Court of Canada overturned this decision, citing that the Environment 

Minister‘s, ―…decision was unreasonable and procedurally unfair‖, writing that, ―The decision 

does not meet requirements of transparency, justification, and intelligibility, as the Minister has 

failed to adequately explain his decision‖ (Jeffords, 2020, para. 5-6). Green Party Leader Mike 

Schreiner stated the ruling showed that, ―the government [of Ontario] was acting based on 

ideology over evidence when revoking the project‘s approval‖. 

While recent actions of Ontario‘s Conservative government show them taking steps 

backwards in renewable energy development, Germany‘s progress through the past decades 

displays more promise. 

German Clean Energy Policy 

―Germany is one of the leading countries in terms of both the supply and use of two key 

renewable energy technologies: wind turbines and solar cells‖ (Jacobssona & Lauber, 2006, p. 

257). Jacobssona and Lauber (2006), and Chowdhury, Sumita, Islam, and Bedja (2014), 

proposed that there were two key drivers in Germany‘s political landscape that explained the 

country‘s success as a clean energy leader: its regulatory framework in the energy sector, and the 

innovative processes which led to the adoption of the framework. 

In 1990, Germany possessed less than one percent of the global market share in wind 

turbines and solar cells. By 2002, the country accounted for more than 33% of the global 

installed capacity of wind turbines, and around 10% of the world‘s supply of solar cells. In the 

wake of the energy crisis in the 1970‘s, and despite a largely unfavourable political environment 

with a preference for coal and nuclear energy, the move towards clean energy, picking up 
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through the 1980‘s and 1990‘s, was credited to be in large part the result of government-funded 

research and development programs for wind and solar power technologies.  

These programmes provided opportunities for universities, institutes and firms to search 

in many directions, which was sensible given the underlying uncertainties with respect to 

technologies and markets… it allowed for a small space to be opened for wind and solar 

power in which a range of firms and academic departments began a process of 

experimentation and learning… In addition to these firms and universities, a range of 

other organisations were set up, organisations which later were to become key actors in 

advocacy coalitions for wind and solar power… As importantly, environmental 

organisations that were independent of industry grew up to provide expertise and visions 

of the future. (Jacobssona & Lauber, 2006, pp. 262-263) 

In addition to the research and development funding that spurred Germany‘s clean energy 

development, the Electricity Feed-In Law, legislation which introduced a feed-in tariff to the 

country, was adopted in the early 1990‘s.  

The central principle of feed-in tariff policies is to offer guaranteed prices for fixed 

periods of time for electricity produced from Renewable Energy Sources… this enables a 

greater number of investors to participate… while helping to stimulate rapid renewable 

energy deployment in a wide variety of different technology classes. (Couture & Gagnon, 

2010, p. 955) 

When Germany‘s FIT was proposed, it was favoured by all political parties, strongly 

indicating the country‘s priorities at the time. There are three main elements of the law, which 

has the objectives of providing renewable energy producers financial incentive and ease of 

market access (Earth Report, 2009): 
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1. Guaranteed access to the grid. Utility companies must connect renewable energy producers, 

no matter how small, to the grid. 

2. Fixed price of power. Energy producers will enter into a contract, typically 15 to 20 years, 

which guarantees a price at which their power can be bought, a price which is based on the 

cost of production. 

3. No limitation for introduction. New renewable energy producers will not be deterred by 

excessive regulations which take time and may be costly to navigate. 

As momentum continued for Germany‘s renewable energy sector, major sub-sectors 

including wind and solar energy had built up the influence to enter the arena previously occupied 

predominantly by giants such as coal and oil. Wind and solar accumulated lobbyists and 

powerful allies, who advanced the interests of these power producers and increased their viability 

and chances of enduring.  

To further analyze Germany‘s success in the renewable energy sector, Dóci and Gotchev 

(2016) conducted a comparative analysis between German and Dutch policy mechanisms 

designed to support community renewable energy projects. As noted previously, Germany‘s 

renewable energy production and utilization skyrocketed between the 1990s and 2000s, a feat 

which was largely credited to public funding and policy mechanisms that were implemented 

during that time. Conversely, by 2014, less than five percent of energy consumed in the 

Netherlands came from renewable sources, putting the country behind most others in the 

European Union. To compare the two countries, Dóci and Gotchev built upon the following risk 

framework: 
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Table 3 

Renewable Energy Investors’ Perceived Risks and the Requirements on Support Instruments to 

Address These Risks (Dóci & Gotchev, 2016, p. 29) 

 
 Indicators Support instruments in addressing risk 

Trade components Demand risk Support instruments can provide unlimited or limited purchase 

guarantee that obliges the distributors to buy all or a certain 

volume of electricity from the producers. Thereby, generators do 

not have to find a trading partner and negotiate trade conditions 

 Contract risk Support instruments can oblige distributers to buy generated 

renewable electricity and can also regulate the contract 

conditions. 

 Output price 

risk 

Where a support instrument guarantees a fixed price, the output 

price risk is close to zero and investment security is high 

 Volume risk Support instruments can oblige distributors to purchase all of the 

renewable energy produced, thereby eliminating volume risk. 

 Balance risk Support instruments can remove this burden when public 

institutions or grid operators take over the financial responsibility 

for balancing 

Strategic instrument 

components 

Capital risk Support instruments can either provide soft loans against a 

reduced interest rate and ensure loans, or provide support in the 

form of subsidies, thus reducing the amount that needs to be 

―borrowed‖ 

 

The researchers found that, while the Netherlands had a number of mechanisms in place 

designed to increase the production and use of renewable energy, they failed to adequately 

address the risk factors (e.g. demand risk, volume risk) and supply proper support, while the 

German mechanisms of the feed-in tariff, investment incentives, and soft loans in the form of 

preferential rates and favourable conditions for clean energy projects, appropriately mitigated the 

risk factors that otherwise would have discouraged investment. 

Policy as a Driver of Change 

Based on the strong influence that public policy and political leaders have over the 

trajectory of clean energy adoption, as shown in the previous cases of Germany and the province 

of Ontario, public policy has substantial power to impact change and shape a course for the 

future.  Studying the drivers of sustainable development in Greece, Manoliadis, Tsolas, and 
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Nakou (2006) noted committed leadership, a focus on the customer, and the integration of 

process and team to be among the key drivers of change. As their research was focused mainly 

around construction projects, translating the three aforementioned drivers to the context of tidal 

development in BC would result in ―leadership‖ equating to the government, the ―customer‖ 

being the various stakeholders, the ―process‖ being the steps from design to implementation, and 

the ―team‖ being the groups intimately involved in the process and result including engineers, 

legislators, and local interest groups. Manoliadis et al. (2006) found that effective leadership with 

a focus on key stakeholders, and policy stemming from that focus provided the foundational 

framework and was a critical driver to enacting change. However, in order to be the most 

effective and long-lasting, the policy objectives must be aligned with the priorities of the 

stakeholders involved.   

Research by Iniesta-Arandia, García-Llorente, Aguilera, Montes, and Martín-López 

(2014) also supported the alignment of policy with stakeholder priorities, as the authors created a 

framework illustrating the primary relationships between ecosystem services, human well-being, 

and drivers of change (Figure 8). As shown in their framework, human well-being and 

governmental policy, policy being one of the key ―indirect‖ drivers of change, have the ability to 

both influence and be influenced by the other. Due to this interdependency, policymakers must 

consider the interests of the stakeholders affected by the policy in order for the policy to have the 

most impact in achieving its objectives.  
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Figure 8  

 

The Main Relationships Among Ecosystem Services, Human Well-being and Drivers of Change 

(Iniesta-Arandia et al., 2014, p. 37) Adapted with permission of Ecological Economics, from 

Socio-cultural valuation of ecosystem services: Uncovering the links between values, drivers of 

change, and human well-being, Iniesta-Arandia et al., 108, 2020; permission conveyed through 

Copyright Clearance Center, Inc.   

 

 

Corroborating this increased effectiveness, (Nelson et al., 2006) found that, ―… literature 

on public participation in environmental assessment and decision making indicates that such 

involvement at the local and regional levels generally leads to more sustainable approaches to 

managing resources‖ (p. 41), and that, ―… we are more likely to govern sustainably when… 

users support effective monitoring and rule enforcement‖ (p. 42). Successful policy must 

consider the priorities of those directly impacted by the policy, aiming to maximize support in 

order for the policy, and its impacts, to last over time. As a result, stakeholder perception of 

leadership and policies implemented is a critical consideration.  
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Public Perception of Tidal Energy 

As a fledgling renewable energy technology with multiple competitors, public financial 

support is critical to enable the tidal sector to continue its development. Page and Shapiro 

concluded that, ―… opinion changes are important causes of policy change‖ (1983, p. 189). 

Consequently, it is reasonable to make the connection that public opinion may have the power to 

sway governmental financial support in democratic societies such as Canada and could therefore 

be an important driver of the success of tidal energy. Supporting this, in his case study of tidal 

energy‘s applicability for the Gulf of St. Lawrence, Sangiuliano found that, ―… public 

acceptance of an energy technology, particularly new technologies such as renewables, plays a 

crucial role in the eventual adoption of potential energy systems‖ (2017, p. 810).  

In the Discovery Passage area around Campbell River, BC, Taccogna‘s (2016) in-depth 

study of the risk and benefit perceptions associated with implementing in-stream TPG in the 

waterway showed a highly positive response among the marine stakeholders surveyed. The 

respondents displayed an initial positive response to increased tidal energy penetration in the 

area specified, and also indicated a willingness to pay small amounts to supplement a feed-in 

tariff from BC Hydro. However, Taccogna‘s data also showed that when specific areas for tidal 

generation were identified, the respondents‘ favourability declined. Devine-Wright (2011), noted 

that this ―NIMBYism‖ (not in my backyard-ism) was also present among renewable energy 

projects in the UK. As the location became more specific in both studies by Taccogna and 

Devine-Wright, it was found that an increasing number of issues were identified including 

marine traffic interference, installation and maintenance costs, and dangers associated with 

underwater turbines catching on tugboat towlines and fishing gear, dangers which will be further 

discussed in Chapter 4.  
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In their review of the public perceptions of tidal energy in Washington State, Dreyer, 

Polis, and Jenkins (2017) identified key stages and respective levels of acceptance of tidal energy 

projects among their over-600 survey respondents. The following figure (Figure 9) indicates 

their findings, which support those of Taccogna, showing that as development progresses, on 

average, acceptance of projects tends to wane. 

Figure 9 

 

Support for tidal energy by development stage (Dreyer et al., 2017, p. 80)  

Republished with permission of Energy Research & Social Science, from Changing Tides: 

Acceptability, support, and perceptions of tidal energy in the United States, Dreyer et al., 29, 

2020; permission conveyed through Copyright Clearance Center, Inc.  

 

 

Polis, Dreyer, and Jenkins (2017) found a strong correlation between public willingness 

to pay for research and development of tidal energy technologies in Washington State, and 

perceptions of the associated risks and benefits. The researchers additionally proposed that the 

discrepancy between public willingness to pay and government expenditures towards research 
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and development were explained by the non-market benefits that individuals associated with 

tidal energy funding, while, ―… these non-market benefits are not captured in metrics commonly 

used by the government to evaluate the cost of tidal energy projects‖ (Polis et al., 2017, p. 221). 

Due to the omission of non-market benefits in calculations such as the levelized cost of energy (a 

commonly-used method of evaluating the cost of tidal project) Polis et al found that government 

expenditures did not typically rise to the level that the public was willing to pay. By leaving out 

components that were not easily assigned a monetary value, the governments in Polis et al‘s 

research did not fairly attribute resources, instead allocating a lesser amount than the value as 

perceived by the public. As a result, failing to include non-market benefits in their valuation can 

leave tidal and other renewable energy projects at a significant disadvantage. The non-market 

benefits and risks in the study by Polis et al. were: climate change prevention, economic benefit, 

social benefit, environmental benefit, environmental risk, social risk, and economic risk. Among 

survey respondents in Washington State, on average, all benefits were perceived to have a 

stronger linkage to tidal energy than the risks, demonstrating a generally positive view of tidal 

energy. 

Community-based Energy Cooperatives 

Community mobilization is credited as a key element in a number of successful cases of 

sustainable energy adoption throughout the world (Viardot, 2013). In a global environment 

driven by easy access to, and participation in, the distribution of information, grassroots 

initiatives have proven to be change catalysts with substantial political power.  

In the specific area of community energy, mobilization refers to galvanising communities 

to support and actively take part in initiatives linked to energy reduction or producing 

energy from renewable or low carbon sources. Effective mobilization is a precursor to the 
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energy action… [and] also helps to sustain that action, often in the face of formidable 

barriers. (Bomberg & McEwen, 2012, p. 436) 

As stated by Viardot, ―… cooperatives effectively contribute to the uptake of [renewable energy] 

with community-based social marketing initiatives that are creating the promotional factors 

required for a secure investment environment, removing the most manageable concerns of a 

potential investor‖ (2013, p. 761). 

To build their framework which explains the key drivers behind community mobilization, 

Bomberg and McEwen (2012) expanded upon the traditional theory of resource mobilization by 

incorporating ―symbolic resources‖. Resource mobilization theory focused upon how groups 

exploit key ―structural‖ resources, namely monetary and human capital, how they grow by 

recruiting others, and how they navigate their political environments. To address the criticism 

that this approach fails to address the more subjective factors driving mobilization, Bomberg & 

McEwen incorporated subjective factors including community identity, legitimacy, authority, 

and a drive for autonomy, which they called ―symbolic resources‖. Ultimately, they found that 

governmental support and shrewd navigation through the political environment were crucial 

factors in the success of a community-based energy initiative, also shown by the previously-

discussed all-party support of Germany‘s Feed-In Law in the 1990‘s which subsequently led to 

the success of the country‘s clean energy sector. Another key finding of this research was that, 

while the presence of structural resources may facilitate the beginning of an initiative, the 

symbolic resources are what push it to sustain.  

Hargreaves, Hielscher, Seyfang, and Smith (2013) noted the importance of intermediaries 

through a multi-decade study of community energy initiatives in the United Kingdom. They 
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identified four key roles that the intermediaries in their study played in the success of 

community-based initiatives:  

… aggregating lessons from across multiple local projects, establishing an institutional 

infrastructure for the innovation niche as a whole, framing and coordinating action on the 

ground in local projects… [and] brokering and managing partnerships with actors from 

‗outside‘ the community energy sector. (Hargreaves et al., 2013, p. 878) 

This research emphasized and detailed the important roles that actors such as governments, non-

profit NGO‘s, and for-profit private sector entities play in the success of community-based clean 

energy initiatives by providing support in the form of financial, intellectual, and human capital. 

Main Findings of Literature Review 

The literature demonstrated that tidal energy development is in its infancy and faces 

many challenges. During my review of the relevant literative, I identified six factors which must 

be considered in understanding the applicability and feasibility of tidal energy as a strategy to 

decrease carbon emissions along coastal British Columbia. These factors are: 

1. Supply. Supply in the tidal power context refers to the ability of a system to deliver consistent 

and reliable power. This is especially critical within remote communities which may not be 

easily accessed year-round if maintenance, repairs, or equipment replacements were needed 

urgently. 

2. Demand. As affordability remains a key consideration throughout BC, advocates of tidal 

power cannot build a strong case for the sector if pricing greatly exceeds that of its competing 

alternative electriticy sources. As a province with some of the lowest energy prices in the 

country (Urban, 2020), achieving competitive pricing remains one of tidal energy‘s most 
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substantial challenges, even taking the higher costs of electricity for diesel-powered 

communities into consideration.  

3. Environmental impact. With the ultimate motivation behind replacing diesel powered 

generators with TPG‘s being a decrease in carbon emissions and other negative environmental 

externalities, we must be certain that TPG‘s would result in decreased emissions and 

decreased damage to the environment in comparison with the diesel system currently in use. 

4. Renewable energy policy. As the tidal energy sector is in the early stages of its development 

in BC and must compete with established energy sources such as hydropower, solar, and 

diesel, the literature indicated that public policy may be necessary to create a means for tidal 

power to continue its development and build towards reaching a point at which it could be 

competitive in the marketplace. 

5. Public perception. Public perception has the power to drive policy through the democratic 

process. As a result, strong public perception of tidal energy and the marine renewable energy 

sector could result in the creation of favorable policies. 

6. Community-based energy. Understanding the key drivers behind community mobilization is 

another critical piece in driving public policy in a democratic society.With many diverse 

stakeholders present in BC‘s remote communities including First Nations, businesses, and 

recreational users, consideration of how these stakeholders may work together in their 

respective communities with the public sector to achieve success could inform the progress of 

the tidal sector.  
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Chapter 4: Methodological Framework 

Qualitative Methods 

―Qualitative research uses a naturalistic approach that seeks to understand phenomena in 

context-specific settings… unlike quantitative researchers who seek causal determination, 

prediction, and generalization of findings, qualitative researchers seek instead illumination, 

understanding, and extrapolation to similar situations‖ (Golafshani, 2003, p. 600). The nature of 

qualitative research, that, ―[it] handles nonnumerical information and their phenomenological 

interpretation, which inextricably tie in with human senses and subjectivity‖ (Leung, 2015, p. 

324), allowed for an exploration spanning disciplines including socio-political, environmental 

sciences, and economics. The multi-disciplinary nature of my research may allow for an increase 

in its impact and overall applicability despite the narrow focus in terms of the geographical 

location and niche sector covered in this thesis.  

To facilitate an in-depth account of the progress of tidal energy in BC, a generic 

qualitative approach was employed (Kahlke, 2014). The generic qualitative approach has the 

benefits of flexibility; the approach can use strengths of multiple established methodologies 

(phenomenology, ethnography, and grounded theory are the most prominent), but the researcher 

is not restricted by specific guidelines and practices associated with distinct qualitative 

approaches. Alternatively, ―researchers may choose to draw on a single established 

methodology, but deviate from its intent, rules, or guidelines in a way that they see as beneficial 

to the study‖ (Kahlke, 2014, p. 39). 

Exploratory Research 

As this thesis is primarily qualitative and seeks to narrow a still-developing, complex area 

of study, my research was inductive and exploratory. No hypotheses were established; themes 
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emerged from the data. Stebbins (2001) stated that, ―social research is always (or at least should 

be) exploratory: a long, cumulative, choice-laden, and interest-governed process in which no 

single study can be definitive‖ (pp. v-vi) and therefore exploratory research was a necessary 

component of my thesis. The case for utilization of exploratory research in my thesis is 

strengthened by Ling‘s notes that this form of research is, ―conducted when the researcher does 

not know much about the problem and needs additional, new or more recent information‖ (Chris 

Ling, personal communication, 2016). 

Data Collection 

Informants 

In order to gain relevant and helpful data, those with the most intimate knowledge of the 

development of tidal energy in BC and BC renewable energy policy were the primary contacts at 

this stage. Primary data was sourced through exploratory interviews with individuals involved in 

the research and development of the tidal energy sector and who had first-hand knowledge of 

BC‘s clean energy history and policies.  

A number of experienced engineers, consultants, and scholars in the marine renewable 

energy sector were contacted and asked to provide their experiences regarding the development 

of tidal energy in the province and how they see it progressing in the future. These informants 

were found through online exploration and ―snowball‖ sampling, as willing participants were 

also asked who they would suggest as participants in the study.  

Additionally, legislators instrumental in the implementation of renewable energy 

initiatives, government officials, and local experts in the field of tidal energy were contacted. 

These included Members of British Columbia‘s Legislative Assembly (MLAs), employees of the 

BC Ministry of Energy, Mines, and Petroleum Resources, members of the Pacific Regional 
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Institute for Marine Energy Discovery (PRIMED), and members of the BC Sustainable Energy 

Association (BCSEA). I ultimately interviewed six experts.  

Interviews  

Schoenberger (1991) posited that the interview method of primary data collection, ―is 

argued to be more sensitive than other survey methods to historic, institutional, and strategic 

complexity… [it] is particularly appropriate in periods of economic and social change‖ (p. 180). 

This statement affirms the appropriateness of this method of data collection in my 

multidisciplinary thesis. The research interviews allowed for the collection of deep, rich data 

regarding a complex, relatively new field with little published information. There are also 

multiple levels of stakeholders which must be considered including First Nations, other citizens 

of BC, businesses, government, and academia.  

When possible, interviews took place in person; however, due to scheduling and location 

constraints, some of the interviews were conducted over the phone or through video-

conferencing technology, recorded using a voice recording application. In total, two interviews 

took place in person, three over the phone, and one via video conferencing software. Knox and 

Burkard (2009) noted that phone interviews have a higher likelihood of either the researcher or 

the participant misunderstanding certain aspects of the interview; however, participants had the 

ability to review their transcripts and provide clarification where needed, thus reducing the 

likelihood that data is misrepresented. Interviews were audio-recorded and then transcribed. 

Prior to engaging participants, I completed a tri-council ethics review, which was 

prepared through consultation with my supervisor and approved by the Research Ethics Board at 

Royal Roads University. The product of this ethical review was consent form which was 

provided to each participant and laid out the purpose and scope of my research, and gave each 
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individual the opportunity to opt in or out their interview being recorded, of being named, and 

being directly quoted. Of the interview participants, all six consented to being recorded, four to 

being named, and five to being quoted. 

At the beginning of the interview, it was important to establish rapport with the 

participant and build trust. In more controversial or potentially contentious circumstances, the 

trust and rapport-building process is aided through avoidance of threatening and judgemental 

language (Leech, 2002). Another way of helping the participant feel at ease is to establish his or 

her ability to answer (Dilley, 2000). Dilley suggested this ability to answer may be established 

by beginning with simple, closed-ended inquiries, such as ―Where did you grow up?‖ and ―How 

long have you been involved with marine renewable energy?‖, transitioning later to more 

involved questions that require a deeper consideration by the participant. Robson (2002), 

expanded upon this suggested sequence of events in an interview: 

1. Introduction, during which the I introduced myself, established context, assured 

confidentiality, and asked permission to record 

2. ―Warm-up‖, consisting of easy questions designed to establish rapport and allow the 

participant to build confidence 

3. Main body, where the most substantive questions will take place, designed to encourage 

participants to provide as much information as possible regarding the challenges, successes, 

and wider applicability of TPG‘s in surrounding areas. Care was taken at this stage especially 

to ensure that my questions allowed the interviewees the freedom to explore and vocalize 

their own viewpoints. During this part of the interview, all participants were asked about their 

individual motivations for their involvement in this project, challenges that they faced, and 

any suggestions they had for others seeking to implement TPG‘s. 



TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 67 

 

4. ―Cool-off‖, during which I restated some of the themes that emerged from the interview, 

discussed any follow up action, and asked for suggestions of other experts who may be 

contacted. 

5. Closure, consisting of thanking the participant and saying good bye.  

This process was followed through my interviews in order to allow participants to feel 

comfortable, to establish report, and provide them with space for an open and honest discussion. 

Regarding the more involved questions that comprise the main body of the interview, the 

development of high-quality, open-ended interview questions was essential in ensuring data 

quality. As noted by Charmaz (2006, p. 29), ―questions must explore the interviewer‘s topic and 

fit the participant‘s experience‖.  

Leech (2002) also emphasized the importance of showing the interviewee that they are 

being listened to in order to demonstrate respect for the individual and show that his or her 

contributions are valued. One of the most effective ways that an interviewer can show that he or 

she is being attentive is by restating the participant‘s answers, a practice which has the additional 

benefit of emphasizing key points during the data codification process.  

Systematic Literature Review 

This thesis spans disciplines, incorporating environmental and social sciences, policy, 

and economics among others. In order to provide an exhaustive exploration of the possible 

solutions, a variety of data was explored including peer-reviewed studies, government policy 

briefs, budgets, and statistical data.  

A systematic literature review was used to analyze secondary data; this kind of review 

―aims to comprehensively locate and synthesize research that bears on a particular question, 

using organized, transparent, and replicable procedures at each step in the process‖ (Littell, 
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Corcoran, & Pillai, 2008, p. 1). I used systematic methods to collect, critique, and synthesize 

secondary data, providing a clear direction to the literature collection process as it followed five 

steps: framing questions, identifying relevant work, assessing the quality of the works, 

summarizing the evidence, and interpreting the findings (Littell et al., 2008).  

A vital piece of the systematic literature review methodology is the critical assessment of 

the relevance and quality of literature collected. As similar studies to mine have not taken place, 

I had to examine a wide range of research to collect data for my specific study. This step in the 

methodology ensured that care was taken to consider the relevance and quality of the secondary 

data collected.  

The reviewed literature was amassed primarily through the online search engine Google 

Scholar via the Royal Roads University library. The key words and phrases ―tidal energy‖, ―tidal 

power‖, ―tidal generator‖, ―tidal power British Columbia‖, ―remote tidal power‖, and similar 

combinations were used to find relevant journal articles for review. In the Elseiver database, 

where a majority of online journal articles were located, the ―other users also viewed these 

articles‖ function was used to expand on a certain subject once a relevant and high-quality article 

had been found. Supporting documents, including reports by environmental consultants and 

engineering firms and press released by well-established news outlets regarding tidal energy 

developments in BC and around the world, were considered due to their relevance to the subject 

of this thesis. These supporting documents were found through Google. 

Data Analysis 

Themes 

Ryan and Bernard (2003) remarked that themes come from two sources: ―both from the 

data (an inductive approach) and from the investigator‘s prior theoretical understanding of the 
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phenomenon under study (an a priori approach)‖ (p. 88). Consequently, the ―a priori‖ themes 

aided to establish questions during the interview process and informed the key words and phrases 

used to find secondary data. The ―inductive‖ themes were determined by the data, indicated in a 

number of ways. Ryan and Bernard identified eight ways in which themes can be discovered 

within transcripts or documents, four of which I focused on.  

1. Repetition. One of the most intuitive means of identifying themes, repeated words, phrases (or 

synonymous words and phrases), and ideas within the data, can indicate themes.  

2. Transitions. In many documents this is easy to determine, as they often contain sections, 

headings, paragraph breaks, and other key indications that new topics are being discussed. In 

verbal communication, however, pauses, changes in tone, or the mention of particular phrases 

could provide indication of a new topic, and therefore a theme.  

3. Similarities and differences. As will be mentioned in a following section (Interviews), a 

number of questions were established that were asked of every participant. Comparisons were 

then made between these answers and themes emerged from aspects that the responses had in 

common, or ways in which they differed. 

4. Missing data. Just as topics mentioned often in data sets can be indicative of themes, in 

certain contexts things that were not mentioned also provided useful information. However, 

because of the lack of precision associated with this method, scrutiny was used to ensure a fair 

representation was presented.  

Dedoose 

Once the interviews were transcribed, these transcriptions were analyzed in Dedoose, a 

cloud-based program designed to facilitate the analysis of qualitative research data by organizing 

and sorting the coded themes. Dedoose‘s ―Code Tree‖ was used to translate the themes discussed 
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above into codes that were used to analyze and present both interview and secondary data. 

Primary and secondary codes were established, and each sentence of the interviews was analyzed 

to determine its association with any of the themes. Once the text was coded, Dedoose then 

quantified and sorted the codes, displaying the data into a graph format to illustrate the 

prevalence of the various themes. The result of this quantification of the codes is shown in 

Appendix 2. The various themes that emerged, and their prevalence, helped to address the 

research question and show the reader what aspects are important in the implementation and 

continued success of TPGs.  

Document Analysis 

As noted previously, a systematic literature review was used to provide the incorporation 

of secondary sources with clarity and uniformity as a myriad of diverse sources was used. 

Document analysis was crucial in the completion of the second step of the systematic literature 

review, an extensive search for relevant work. Bowen (2009) defined document analysis as, ―a 

systematic procedure for reviewing and evaluating documents… [requiring] that data be 

examined and interpreted in order to elicit meaning, gain understanding, and develop empirical 

knowledge‖ (p. 27). Bowen identified five specific functions that this research method serves: 

providing contextual data, suggesting questions that should be asked and situations that should 

be observed, providing supplementary research data, tracking change and development, and 

verifying findings or corroborating evidence from other sources. 

Documents were searched based upon key phrases and a priori themes that were 

established prior to the commencement of research, and inductive themes which were uncovered 

during the progress of the research. The documents were thoroughly reviewed for relevant 
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information and contributions to this thesis. Data was then summarized and results were 

presented. 

Thorough and exhaustive document analysis was critical in eliminating bias and 

strengthening this thesis, ensuring that numerous viewpoints are examined. Ultimately, as more 

data was analyzed and more views were presented, I was provided with a strengthened 

understanding of the current state of tidal power generation systems in coastal BC.  

Validity, Reliability, and Trustworthiness 

In order for research to be useful for future practitioners, it must be shown to be valid, 

reliable, and trustworthy. Because my research covers a relatively unestablished and niche area, 

this is especially important. If steps were not taken to ensure validity, reliability, and 

trustworthiness of my research, its findings could improperly influence future developments. 

Validity in Qualitative Research 

Internal Validity. Internal validity refers to the connection between the researcher‘s 

observations and the conclusions drawn; in order for research to have internal validity, a logical 

connection between the phenomena observed and the conclusions, and further between the 

conclusions and the recommendations, must be present. Debriefing and peer reviews helped to 

verify whether connections and conclusions made in this thesis are logical and adequately 

substantiated. 

External Validity. ―External validity… refers to the degree to which the findings can be 

generalized across social settings‖ (Bryman, 2004, p. 273). Due to the focused nature of this 

research with regards to geophysical location, population sampled, and length of time 

encapsulated, it was important to ensure that key concepts and lessons have the potential to be 

applied to similar scenarios. By creating a thesis that has applicability to other situations, I can 
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provide decision-makers with a tool to aid them in determining the economic, social, political 

and environmental feasibility of the implementation of a TPG in their area.  

As cited in Krefting (1991), Lincoln and Guba argued that responsibility also lies with 

the individual wishing to transfer the findings. Lincoln and Guba noted that, ―as long as the 

original researcher presents sufficient descriptive data to allow comparison, he or she has 

addressed the problem of applicability‖ (p. 215). This allows the potential user of the data to 

assess if and how the findings may be applied to another situation. 

Reliability in Qualitative Research 

External Reliability. As external reliability is associated with the ability of future 

researchers to replicate the study, critical steps and assumptions made by the researcher, 

interviewees, and authors of supporting literature were carefully considered. In addition, existing 

models which have proved their replicability, such as Li and Willman‘s (2014) model for 

assessing the feasibility of the implementation of a TPG in a given area, were applied for 

locations along coastal BC. Showing replicability of results proved to be more challenging due to 

the strong socio-political component of this thesis, as in many cases legislators have to appeal to 

their constituency, comprised of voters who possess varying opinions and preferences which are 

highly subject to change over time.  

Internal Reliability. Bryman (2004) noted that internal reliability is focused on ensuring 

that multiple researchers within a single study come to a consensus regarding their observations. 

Consequently, my thesis does not strictly possess internal validity to any degree; however, 

efforts were made to verify that observations made are valid and complete through frequent 

debriefing sessions with my supervisory committee.  
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Trustworthiness in Qualitative Research 

In order to demonstrate that results presented in this thesis are logical and supported by a 

strong argument, that these results are trustworthy, Lincoln and Guba (1985), propose four 

criteria that comprise trustworthiness in qualitative research: credibility, transferability, 

dependability, and confirmability.  

Credibility. Credibility ensures that the methods and practices used to collect and 

interpret data appropriately measure the intended subject(s) of the study. Shenton (2004) 

identified a number of ways in which credibility in a study can be enhanced. Those used in this 

thesis included:  

 frequent debriefing sessions between the researcher (me) and my supervisors which allowed 

for a discussion of alternative approaches, highlighted flaws in the proposed course of action, 

and identified researcher biases;  

 interviewees were provided with the right of refusal to participate or to discontinue 

participation, which ensured that only those who genuinely wished to take part did so;  

 member checks, which allowed interviewees to have access to transcripts of their interviews 

to confirm that the intended meaning matched what was actually said was established;  

 description of the phenomenon under scrutiny, which enhanced credibility by helping to 

communicate the context of the research.  

Transferability. Transferability as a component of research trustworthiness ensures that the 

findings – which in this thesis, and many other qualitative studies, were based off of a specific, 

narrow, population – may be applied to other studies. This was achieved by appropriately 

providing context regarding the individuals interviewed as well as the overall environment in 

which this study took place. Shenton noted of transferability that… 
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… ultimately, the results of a qualitative study must be understood within the context of 

the particular characteristics of the organisation or organisations and, perhaps, 

geographical area in which the fieldwork was carried out. In order to assess the extent to 

which findings may be true of people in other settings, similar projects employing the 

same methods but conducted in different environments could well be of great value. 

(2004, p. 70) 

Dependability. Due to the changing nature of the topics studied by qualitative 

researchers, replicability of research results cannot be certain. However, dependability in this 

thesis was satisfied by the detailing of the processes within the study, allowing future researchers 

to repeat the steps taken, though not necessarily achieve the same results. 

Confirmability. The concept of confirmability is the qualitative investigator‘s 

comparable concern to objectivity. Here steps must be taken to help ensure as far as possible that 

the work‘s findings are the result of the experiences and ideas of the informants, rather than the 

characteristics and preferences of the researcher. (Shenton, 2004, p. 72) 

Confirmability in this thesis was achieved by emphasizing reduction of researcher bias 

through methods discussed earlier, including debriefing sessions. A degree of bias was 

unavoidable, and the following minimized this bias: this thesis includes context regarding not 

only the environment in which the study took place and the backgrounds of the interviewees, but 

additionally my background including education and career experience, political views, and any 

other pertinent information that may have had an influence upon my findings or the ways in 

which I arrived at my conclusions. 
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Characteristics of Industry Experts Interviewed 

In addition to following the aforementioned steps to ensure validity, reliability, and 

trustworthiness of research, I must show that the interviewees are experts in the field of tidal 

energy and renewable energy in British Columbia. An expert is someone who has extensive and 

authoritative knowledge in a particular area, based upon experience and/or research. In order to 

determine if those individuals I interviewed could be considered experts, I consulted with my 

supervisor, reviewed personal backgrounds including careers and extra-curricular activities and, 

when applicable, looked through publications written by the potential interviewees. In order to 

emphasize the expert status of those interviewed, I asked participants to discuss their 

backgrounds in renewable energy and tidal energy at the beginning of each interview. 

Six experts were interviewed. Due to the fact that the tidal segment of renewable energy 

is currently in early stages of development in comparison to areas such as wind, solar, and 

geothermal power, the field of experts in BC‘s tidal energy scene is small and interconnected,. In 

the following sub-sections, I will explain how each of the individuals interviewed fit the 

aforementioned criteria of experts, and why the conclusions drawn from their testimony, 

supported by existing literature, can be considered valid and useful.  

Reducing of Researcher Bias 

Minimization of researcher bias is a crucial component of presenting credible research 

findings. This was achieved within the interviews by incorporating both broad questions that 

were discussed with all interviewees and more specific questions targeted towards individual 

areas of expertise and experience. For example, while all participants were asked what they 

considered to be the most crucial component(s) that would accelerate tidal energy development 

in BC; an engineer was asked about technological challenges faced by TPG‘s in BC, while a 
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policy analyst was asked about the viability of re-introducing a feed-in tariff mechanism to the 

province. The consistency of the more general questions allowed me to compare responses and 

identify different views and biases while obtaining deep, rich data. This approach effectively 

emphasized similarities and differences between the participants‘ responses and illuminated any 

speculative content, which allowed me to appropriately sort, code, and contextualize the data, 

leading to more reliable and trustworthy findings. 

Limitations of Research 

While many steps were taken to ensure that my research was rigorous, and the 

conclusions and recommendations stemming from it were valid and trustworthy, there were 

limitations present that must be noted. Firstly, I was limited in terms of my expertise, equipment, 

funding, and time. These factors restricted the scope of my thesis, and prevented me from 

visiting remote communities on coastal BC and collecting data such as measurements of tidal 

potential, socio-economic information, and the opinions of local stakeholders. Additionally, due 

to the fact that the experts I contacted were largely working full-time, and the tidal energy sector 

in BC is very small, many individuals contacted could not take part in an interview due to either 

time constraints or a perceived lack of expertise.  

In order to mitigate against these limitations, I have noted in my recommendations that 

further research is necessary. Both quantitative data such as tidal potential in areas using diesel 

not captured by the NRCan Database (ie. those that possess less than 1MW of tidal potential), 

and quantitative data including the expertise of local First Nations groups are essential in the 

progress of tidal development in the province. 

  



TIDAL POWER IN REMOTE COMMUNITIES ALONG COASTAL BC 77 

 

Chapter 5: Findings 

Primary Themes of Interviews 

Thorugh my exploratory interviews, I identified four primary areas that must be 

considered in order to continue the development of BC‘s tidal energy sector and take steps 

towards TPG‘s displacing diesel among the province‘s isolated diesel-dependent communities on 

the west coat. These areas were: 1) technology, 2) economic (affordability), 3) policy and 4) 

location. The primary themes were identified through to indications from the interviewees that 

these were the key drivers of TPG success and were manifested in a number of ways, including 

repetition, emphasis, and explicit statements.  

In addition to these four themes, there were two other common themes that occurred, 

which I have labelled sub-themes. These were public perception and off-grid. The sub-themes 

were identified as such due to the fact that, while common thorughout the interviews, they were 

not indicated to be the ultimate drivers of progress in BC at this time and therefore a focus on 

them is not presently needed. Public perception, while found to be critical in the literature due to 

the global scope of the literature reveiwed, was not found to be a factor in need of changing in 

BC because public perception was generally positive in terms of increaing renewable energy 

penetration, and therefore in line with expansion of the tidal sector. Off-grid is represented 

throughout the themes of affordability and policy. 
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Table 4 

Interview Themes 

Code (sub-code)  Number of 

Occurrences 

Total for 

Category 

Technology 4 20 

Weaknesses 5 

Competition 8 

New Technology 3 

Economic 8 22 

Affordability 14 

Policy 11 18 

Feed-in Tariff 7 

Location 5 13 

Aquatic Animals 5 

Barge Towing 3 

Public Support 9 14 

Risk Perception 5 

Off-grid 10 10 

 

Technology 

Within the discussions regarding technology, two sub-categories emerged. The first 

category relates to the limitations (or weaknesses) of TPG technology currently available, while 

the other pertains to the ability of this technology to compete with other energy sources on the 

market.  

Weaknesses. ―The very attraction of the area of tidal rush [the section of the waterway 

possessing the highest degree of tidal energy] is the challenge to technology… and there have 

been technology failures for that reason‖. Chris Campbell, who worked in the marine renewable 

energy for many years and played a key role in its development across Canada noted that, from 

the beginning of his involvement in the sector, ―[he] felt very strongly that it really was an 

engineering challenge to use that high density energy‖, referring to the extreme force exerted by 
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the movement of water past the turbines of a TPG. Buchanan also spoke about these challenges, 

adding the context of remote communities and the resulting risk-aversion of the British 

Columbia Utilities Commission (BCUC). He noted that, while there is certainly development 

potential for tidal in remote communities, removing a reliable source like diesel can be risky and 

very disruptive if the power were to fail and equipment replacements or reparations could not be 

made for a sustained period of time. 

Throughout the interviews, Engineer 1, Engineer 2, Dauncey, and Taccogna each 

recounted pieces of BC‘s history of unsuccessful tidal projects. While there was arguably a 

combination of factors that resulted in the ultimate suspension or termination of these projects, 

two were noted by the experts to have had technological shortcomings playing key roles.  

 The Race Rocks Tidal Power Demonstration Project (RRTPDP) began in 2006 and was 

located on the Race Rocks ecological reserve off of Victoria, BC. Dauncey described how the 

turbine struggled to withstand the force exerted by the flowing water in combination with the 

accumulation of biofouling. Ultimately the RRTPDP team gave up and the device was 

removed in 2011.  

 Taccogna and Engineer 1 spoke about the Dent Island Tidal Power Generation Project, which 

was detailed in the first chapter. There have been various reports that the Project‘s mooring 

failed due to high tidal currents in conjunction with the massive size of the device. This 

reportedly resulted in substantial drag forces on the turbine that the mooring system was not 

able to withstand.  

Competition. One of the primary reasons funding is a challenge is the fact that tidal 

energy is still widely considered to be in the early stages of development in comparison to other 

renewable energy technologies such as wind and solar, and therefore has difficulty competing in 
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the marketplace. Consequently, as noted by Dauncey, building the case for funding research and 

testing for a technology that may not produce tangible results for a number of has proven 

difficult for many in the sector. Dauncey stated that ―they need to look at integrated power 

provision; maximization of solar and wind with battery storage initially. [This is] because those 

are known technologies with zero technology development risks. Solar in the summer, wind in 

the winter, with battery storage becoming cheaper.‖  

Taccogna noted that ―tidal is where wind and solar was in the 1980‘s: unknown, 

expensive, huge perceived and potentially real risks that need to be demystified‖. As a result, 

tidal is not in a position to compete autonomously in the marketplace while it is in the 

developmental stage, as it has not reached a point at which pricing has been driven down from 

technological efficiencies and the achievement of economies of scale.  

Economic/Affordability 

With BC having some of the lowest electricity prices in North America, and yet some of 

the highest costs of living, the BC Government remains committed to maintaining low costs of 

energy. With regards to Dauncey‘s comment previously regarding the favourability of integrated 

power systems over TPG‘s, he further qualified this…   

…the opportunities for tidal energy to supplement wind and solar will be directly 

correlated to the costs of energy storage in batteries. It will be cheaper to install the 

surplus in solar and wind and store it in batteries than to invest in what is still very 

technologically risky, tidal energy.  

Due to BC‘s copious hydroelectric energy supply and the ability to increase capacity having been 

built into many of the province‘s generation systems (as I discussed with Buchanan), Dauncey 

argued that ―the market case for new renewable energy has disappeared entirely‖. 
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In contrast, Buchanan identified two categories with distinctly different characteristics, 

resulting in differing outlooks for tidal development: on grid and off-grid. As BC Hydro serves 

grid-connected communities at some of the lowest prices in the country, the high cost of tidal 

detracts from its favourability to be used to supplement the grid. Buchanan stated that it is 

difficult to see tidal power used on the grid, beyond that of demonstration projects, in the near or 

even medium-term. In the context of my discussion with Buchanan, the near term was within the 

next few years, and the medium term was in the coming decade, to around 2030. Off-grid, 

however, where in a number of instances diesel is the main power supply, the case for tidal 

energy is much stronger. Buchanan emphasized the difference between the economic cases for 

new renewable power in on-grid and off-grid communities, detailing how the issues of price and 

scarcity were not comparable in many off-grid communities with those connected to the gird. 

When building the case for tidal power in BC, he discussed how it is important to differentiate 

between the grid-connected majority and communities off-grid to properly and accurately 

communicate the unique issues off-grid. This was echoed by Taccogna, who had reached this 

conclusion in his market study in BC, and by Engineer 1, who stated his opinion that ―Marine 

renewable energy has a place in BC‘s future. For off-grid, remote communities, tidal energy 

could be a great fit.‖ 

While tidal power could be a solution to reduce the emissions of remote, diesel-powered 

coastal communities, there are currently many unknowns associated with the relatively new 

technology of TPG, one risk being tenuous reliability of these systems. Consequently, further 

development is needed for which the presence, or lack thereof, of government funding will play 

a significant factor. However, based on the public perception of the value of their energy in BC, 

increasing costs or re-allocating a portion of public funds to tidal development could pose a 
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political challenge. Engineer 1 noted that ―…even though [BC‘s energy] rates are some of the 

lowest in the world, people have a very distorted view of the cost of energy in BC‖. Engineer 1 

went on to discuss how this distorted view puts pressure on the province‘s elected policy-makers 

to maintain these low costs, supported by affirmations by Campbell and Engineer 2. 

Policy 

BC Hydro is a Crown Corporation reporting to the BC Ministry of Energy, Mines, and 

Petroleum Resources and regulated by the British Columbia Utilities Commission; thus, there is 

high governmental control over energy in BC and in that context, affordability and policy are 

closely linked. The BCUC oversees electricity and natural gas utilities, with a mandate of 

―ensuring customers receive safe, reliable services at fair rates‖ (British Columbia Utilities 

Commission, 2020). Buchanan made clear the significant degree to which the government is able 

to oversee, and potentially adjust if needed, the supply mix and pricing of energy sources for 

consumers in BC.  

However, these governmental bodies are controlled by elected legislators who will be 

held accountable by the public for decisions made. With affordability a primary consideration of 

BC‘s energy consumers, measures that would increase costs in a marketplace already consisting 

of a high proportion of renewable power with ample supply would not likely be popular, and are 

not a risk many politicians would be willing to take. This was underscored by Campbell, 

Engineer 1, and Engineer 2 as they each noted how government funding had quickly dried up 

during a number of projects they, or their colleagues, had been involved in as resources were 

allocated elsewhere, cripling progress of MRE development. 

BC Hydro’s Energy Surplus. With approximately 90% of their power sourced from 

hydroelectric dams, Buchannan detailed how BC Hydro has been running with a surplus of 
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energy since a wave of capacity increases were initiated in 2008. He additionally noted that a 

number of the existing facilities have built-in mechanisms that may be activated to expand their 

capacity further if the demand for energy exceeds projections. However, due to a number of 

standing offer contracts and BC‘s now-decommissioned feed-in tariff (FIT) mechanism 

discussed in Chapter 1, BC Hydro must buy power from a number of producers with active 

contracts at a price sometimes twice as high as they can sell their excess power in today‘s 

market. As discussed in the previous chapter, the peer-reviewed literature and experts 

interviewed alike note that FITs are one of, if not the most effective mechanisms in fostering 

development of fledgling renewable energy technologies. As a result of this loss incurred by BC 

Hydro, the economic case for investment in tidal projects via FIT mechanisms in BC remains 

weak. Buchanan noted that, while at one time the Clean Energy Act did have a provision for a 

FIT, it was repealed. While he was not able to confirm definitively why the FIT provision was 

eliminated, he did note that, in addition to BC‘s largely renewable energy supply, the demand for 

energy in the late 2000‘s had been projected to rise by 40%, in the following 20 years, and yet to 

date has increased by essentially 0%. This is largely due to plans made under the Liberal 

Government to develop a number of LNG plants throughout the province, plans which continue 

to face delays and challenges (Morgan, 2020). 

The surplus of electricity in BC, due to capacity upgrades coupled with increases in 

demand failing to come close to projections, results in a weak case for increasing development of 

alternative renewable solutions at the expense of consumers. There is an exception, however, as 

noted previously, with regards to off-grid supply to replace the more costly and environmentally 

damaging diesel-generated electricity. Yet, without sustained government backing to provide 

funding and create more favourable market conditions to spur its development to the 
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commercialization stage, the tidal sector in BC may have difficulty overcoming its challenges, a 

point that was confirmed by Taccogna, Campbell, and Engineer 1. Emphasizing the importance 

of government intervation to help the tidal sector endure, Taccogna noted that… 

At this stage, these types of projects need to be what I call incubated. They need to be 

taken on, largely by government and funded through academia, universities, and with 

cooperation with various levels of government and utilities. I think that‘s really the only 

way that we‘re going to be a successful industry moving forward. Examples of this idea 

succeeding can be seen in Nova Scotia, where there is a dedicated $0.53/KWh tidal FIT 

and numerous tidal power prototype installations have been slowly progressing towards 

operational success. Also, more so in the UK where Renewable Obligation Certificates 

(ROCs) have mandated utility providers to hold a certain amount of renewable power in 

their generation portfolio. Commercial tidal power is gaining a foothold in the UK partly 

due to these ROCs, along with the favourable coastal geography, a strong tidal current 

regime and lack of other clean power options.  

Changes in Government. Confirming what I presented in the Literature Review, one of 

the most noteworthy items that came out of the interviews with experts was the stark impact that 

political change has had on the development of tidal energy; not only in the province of BC, but 

across the country. Campbell remarked that ―only $200,000 more was needed to continue the 

[Blind Channel] project… but the government said not a penny more‖. Expanding on this, 

Engineer 2 recounted how after all of the funding had been in place for the Blind Channel project 

to be conceptualized, built, transferred, and run for a period to obtain testing results, funding had 

completely dried up and the project is currently on hold for the foreseeable future – leaving the 

Blind Channel resort to revert back to its dependency on diesel fuel. Additionally, he provided 
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the details of an Ontario project featuring in-stream river generated energy. A team had been 

awarded a forty-year contract to work on this technology by the provincial government; 

however, just over a week later, the Conservative Party took over from the Liberals, and the 40-

year contract was voided entirely. Taccogna, who was also an integral player in these projects, 

noted of the Ontario project that ―it was heartbreaking to see innovation come so far, then fall 

flat on its face because of government bureaucracy‖. 

In addition to the direct impact of these changes in government and the cancellation of 

projects designed to advance the development of sustainably technologies, Engineer 2 also 

emphasized that this unreliability makes the field much less appealing for those considering the 

direction of their careers. He noted that with each project, the engineering teams put in a lot of 

work and time prior to contracts being awarded. In the case of the forty-year contract, the team 

not only put in the ground work required to win the contract, but substantial resources were 

expended after winning the contract as there was confidence that it would be honoured. Engineer 

2 expressed extreme frustration with this process, noting that if he and his colleagues couldn‘t 

trust the government to uphold their contracts, how could they trust that contracts made with any 

third parties would come to fruition? 

Location 

High-energy marine environments ideal for TPG are typically also home to a great 

diversity of marine life as well as being prime locations for human leisure and commercial 

activities. The prime high-energy marine environments areas along the west coast of BC, though 

many are remote, are no exception. These sites along the province‘s Pacific coast and through 

the Georgia Straight find a plethora of competing interests including commercial and recreational 

fishing, shipping routes and marine mammal migration, in addition to competing political views, 
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fragmented governance, and aesthetic-based objections from the area‘s human inhabitants. As 

Engineer 1 said,  

The energy that is present in tidal narrows is relied upon by many life forms. It actually 

draws fish and biological species from all up and down the food chain. There‘s an 

abundance of life there because of that energy, so, you run into the challenge of concerns 

about impact to those living things. At this point in time, while most research indicates 

that the chance of harm is quite low, we don‘t have an awful lot of experience to draw 

from, so social license is a huge challenge. 

In addition to concern for the natural marine habitat, Engineer 1 also noted that in a study 

around Discovery Passage he was involved in, ―[his team] saw very clearly that it was going to 

be really difficult to actually put in devices that didn‘t mess up someone‘s business, or didn‘t 

somehow interfere with someone‘s routine‖. Further to the impact that the day-to-day operations 

of the turbine would have, Taccogna emphasized the importance of considering the impact 

caused by the installation and maintenance of the turbines. However, in his study around the 

Discovery Passage, he found that the marine stakeholders surveyed ―generally, were not very 

concerned‖. This lack of concern indicates that these stakeholders would be willing to forgo their 

access to the waterway temporarily in exchange for the implementation of renewable energy 

technology. While the temporary actions of implementation and maintenance were not found to 

increase survey respondents‘ adverse opinion of TPG, Taccogna identified two interest groups 

who presented what he labelled as a ―real risk‖: tugboats and fishing. A real risk, for the 

purposes of Taccogna‘s research, is defined as a risk caused to the stakeholder that goes beyond 

his/her perception and may cause tangible harm, thus necessitating the establishment of 

mitigating factors.  
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Real Risks of Tidal Turbines in the Discovery Passage. The first real risk associated 

with the presence of an underwater turbine that Taccogna uncovered in his study was to tugboats 

and their towlines. Towlines may sag in the water for a couple of reasons. Firstly, when a tugboat 

changes direction, what it is towing will continue to travel in its initial direction for a period, 

causing the towline to sag in the water until pulled taut once more. Another cause of a sagging 

towline is water current. If the current picks up in the direction travelled, the barge may be 

pushed towards the tugboat and leave the towline arcing into the water. If a sagging towline were 

to become caught on a turbine, the consequences of the powerful turbine on the tugboat and 

barge could be disastrous.  

The other real risk Taccogna identified was to the fishing industry. ―The sports fishing 

people were very concerned about the risk of snagging their downrigger balls on a turbine‖. A 

downrigger ball
1
 is used in some types of fishing to place a lure at a desired depth. The lure is 

attached to the downrigger ball, which is attached to the pole held by the fisherman, and ensures 

that the lure maintains a certain depth. If a downrigger ball on a commercial fishing boat were to 

catch on an underwater turbine, the turbine could cause the boat to capsize, and potentially begin 

to drag the boat underwater by pulling the line it turns through the water. Taccogna also added 

that… 

These risks are spatially and temporally explicit: meaning they are more present in 

certain areas of Discovery Passage than others and at varying times of the year. In 

particular, towline sag is mostly present at bends in the channel where the tug boat turns 

and the barge can be caught in faster water and swept forward. Or, during salmon fishing 

season there are lots of downrigger fishers, but outside of salmon season there are none. 

                                                 
1
 A lead or iron ‗ball‘ weighing 4-6 kg used to sink fishing lines 
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Also, the fishers drew on the map where their most important fishing areas are, which 

would where you would want to avoid installing turbines.  
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Chapter 6: Discussion and Conclusions 

In both Canada and British Columbia in particular, tidal energy remains in its infancy. 

Due to an extensive infrastructure of grid-supplied power, this relatively under-developed and 

expensive technology is not likely to be considered an option for grid-connected communities. 

According to my informants, recent upgrades to British Columbia‘s hydroelectric dams, 

including capacity increases and built in expansion capabilities to mitigate against demand, have 

resulted in a power output capacity which vastly exceeds the government‘s projections of 

demand in the decades to come. In conjunction with improving electrical efficiencies, the 

government of BC is hesitant to invest in new renewable power technologies at the risk of 

increasing power rates and having an adverse effect on the cost of living. 

Substantial overlap was found between the primary themes found in the literature review 

– supply (technology), demand (affordability), environmental impact, policy, public perception, 

and community-based energy – and those uncovered throughout my interviews – technology, 

affordability, policy, and location. I feel that the three areas that overlap – technology, 

affordability, and policy – to be the most critical factors to focus on to provide the tidal energy 

sector with the greatest chance of success.  

While public perception was another frequently-occurring theme shared between the 

literature and interviews (as shown in Table 4), it differed from the three previously listed in that 

the views expressed in the interviews led to a different conclusion than that which was found in 

the literature. The literature showed that public perception is a major driver of change and 

innovation for environmental initiatives (Dreyer et al., 2017; Page & Shapiro, 1983), and 

therefore efforts must be made to ensure public support is obtained. In the context of BC, 

Taccogna, Campbell and Engineer 1 expressed that a focus on obtaining public support was not 
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critical as public perception did not need to change; while public perception is an important 

factor to drive change, at present it is well-aligned with increasing renewable energy penetration. 

Consequently, I did not find that efforts to realign public perception are needed to further the 

development of the tidal energy sector, based on the data obtained from my interviews. 

 However, it must be noted that tidal energy development may face challenges due to 

both NIMBYism from those in the community, and resistance from British Columbians who 

would not see any direct benefit from the TPG. As a result, effectively communicating the true 

costs and benefits of tidal power, while emphasizing the stark difference between the financial 

and environmental burdens placed on communities using power from on and off-grid sources, is 

vital. Improving an understanding the long-lasting impacts of burning diesel fuel on their 

environments and health, as illustrated in the true cost of diesel, would illustrate the importance 

of displacing diesel to residents of the coastal off-grid communities. For the remaining 

population of BC, emphasizing the financial burden and far-reaching environmental damages – 

including pollution caused by diesel transportation and environmental degradation from crude oil 

fracking and oil sands extraction – would explain why efforts must be made to accelerate the 

development of the tidal energy sector and enable TPG‘s to replace diesel generators.  

It also must be underscored that not all power supplied in BC is equal. With energy giant 

BC Hydro dominating energy production in the province, it may be easy to overlook the small 

communities reliant upon diesel, and the challenges that they face due to risks along the supply 

chain; risks to the community of the burning of diesel, and the costs of more expensive fuel. 

These small off-grid communities are the areas in which there is untapped potential for 

innovation. During the Canadian leadership debate in 2019, then Green Party leader Elizabeth 

May stated that ―The climate crisis is the single biggest economic opportunity in a generation.‖ 
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TPG presents diesel-dependant coastal communities along BC‘s coast with such an opportunity. 

If resources can be appropriately allocated to allow the tidal sector to thrive in BC, the province 

could not only reduce its emissions and provide a reliable power source to isolated and diesel-

dependent communities, but it could create jobs along the supply chain and foster investment 

into these communities.  

Based on my findings, there are a number of factors that must be targeted to allow tidal 

energy to succeed as a reduction strategy for BC‘s carbon emissions:  

1. Due to the need for affordability and given the supply mix currently on the market, off-grid 

areas must be the focus for tidal development. Based on the lack of need for additional 

power supply to the grid and low pricing for grid-connected communities, tidal power will 

face undue challenges to try and find a place competing to provide power to the grid. The 

problem to be solved is in reducing the present high cost and large environmental impacts of 

diesel-generated electricity in isolated remote coastal communities. 

2. The economic and environmental cases must be made for the displacement of diesel by 

tidal power in these off-grid areas. In order to properly advocate for tidal power, its benefit in 

comparison against diesel must be comprehensively communicated to decision makers and 

stakeholders.  

3. Technological advances must be made to ensure that off-grid communities will not be 

forced to compromise the reliability of their power supply. 

4. Funding is required to continue technological developments in BC’s tidal sector, and yet 

the sector is not in a position to attract sufficient private investment to sustain it. 
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The Case for Tidal Power in BC 

All four points above require changes to government policy. However, before policy is 

likely to change, an exhaustive case must be made with all relevant factors considered. As 

explained by Lovekin and Heerema (2019), the true cost of energy is very difficult to precisely 

quantify as it incorporates many variables that are not only subject to change, but do not have a 

market price assigned. An example of this would be the cost to society (let alone to the 

individual) of a child developing asthma as a result of sustained contact to diesel fumes. There 

would be medical costs for the family and child which may be relatively easy to estimate based 

upon available data. However, there would also be diminished quality of life which is much 

more difficult to quantify. As a result of asthma, the child may not be able to play certain sports 

their peers enjoyed and would have to ensure they carried an inhaler at all times. In later life, 

they may be excluded from certain career paths. These aspects are noteworthy, and yet assigning 

a specific monetary value is highly subjective and imprecise, or simply impossible. 

The challenge of showing true cost must not act as a deterrent to proponents of tidal 

power. Effectively analyzing the true cost of diesel generators in the 11 remote communities 

along BC‘s west coast could provide decision makers with a more complete picture and 

potentially strengthen the case for increased efforts to use TPG‘s as a strategy to displace diesel. 

An analysis of true could allow decision makers to create policy that increases funding and 

resources to BC‘s tidal energy sector, revitalizing it and creating conditions under which 

innovations may progress to the commercialization stage. 

Policy as the Key Driver 

Based on the current stage of development of BC‘s tidal sector and the level of financial 

support needed to continue to propel the field forward, in conjunction with literature and expert 
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testimonials, I have identified policy as the key lever required to give the tidal energy sector the 

best chance of sustained progress.  

As shown by Iniesta-Arandia et al. (2014) and Manoliadis et al. (2006), policy is one of 

the critical drivers to change and with regards to the tidal energy sector in BC, and I argue that it 

is the foundational driver. Taccogna, Engineer 1, Engineer 2, and Campbell all discussed the 

important role that government funding has played and may yet play in the development of the 

tidal energy sector. Public policy has the power to direct public funds, thereby revitalizing 

development and spurring technological innovation. Technological improvements then lower 

costs as efficiencies are achieved. As TPG in BC remains in the research and development stage 

and would be considered risky by institutional lenders, the financial support required to maintain 

development needs to be sourced from partnering with the provincial and/or federal government.  

With ample public support behind reducing BC‘s carbon footprint, targeted policy aimed 

at accelerating the progress of tidal energy development as a means of reducing diesel 

penetration along the province‘s coast aligns with public values. This support, as noted by 

Iniesta-Arandia et al. (2014), Manoliadis et al. (2006), and Nelson et al. (2006), would give this 

targeted policy a much greater chance of success. Drawing on ―symbolic‖ drivers such as the 

drive for autonomy and community identity (Bomberg and McEwen (2012)) can also be 

emphasized to strengthen the diesel dependent communities‘ resolve and inspire them to 

advocate strongly for the displacement of their dependence on diesel. As shown in cases such as 

the T‘Sou-ke Nation‘s solar farm and Kluane N‘tsi Project, having not only community buy-in – 

which in this case is anything above a neutral opinion of the project – but having community 

support – a strongly positive view of the project – can build momentum for the project by 

advocating for its success and increasing its resilience to weather setbacks.  
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As expressed in the interviews and grey literature reviewed, public support in the 

province is already in favour of increased renewable penetration. Therefore, this strong public 

support is yet another intangible factor that strengthens the case for diesel displacement by 

TPG‘s and must be considered by decision makers. Other main intangible factors that can and 

should be leveraged include soil and water contamination, air pollution, loss of biodiversity, 

negative health impacts, and consequences along the supply chain including environmental 

devastation due to crude oil fracking, refining, and associated pollution during the transportation 

of diesel to the remote communities.  

Consequently, in order to reduce BC‘s carbon emissions and provide the province‘s 

remote communities with a source of reliable, clean, and renewable power, targeted policy is 

fundamental. By establishing policy that allocates resources and facilitates partnerships between 

key stakeholders, development of TPG can be revitalized in the province, thereby taking steps to 

reduce the diesel-dependence of these remote, coastal communities and BC‘s overall carbon 

footprint. 
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Chapter 7: Recommendations 

My research question was: How can tidal power be used to reduce the carbon emissions 

of remote, off-grid communities along the west coast of British Columbia? 

Through my research, I found that the most impactful and effective way to leverage tidal 

power to reduce carbon emissions in remote BC communities may be to facilitate partnerships 

between policy makers, environmental activists, engineers, and First Nations bands that inhabit 

many of these non-grid connected coastal communities. First Nations have the autonomy to 

make unilateral decisions regarding resource allocation and renewable energy implementation, 

and are therefore critical stakeholders who must be engaged to spur the development of tidal 

power and work to reduce carbon emissions. Through collaboration between these groups and 

focusing on the unique opportunity presented by diesel-dependant, remote communities, tidal 

power may help the province reduce its carbon footprint and take steps in fighting against 

climate change. There are two foundational actions that need to result from these community-

driven partnerships: the exhaustive case comparing diesel against tidal power must be made, and 

from this, targeted policy must be generated to allow the tidal sector to continue to develop. 

Recommendation 1: Carry Out Targeted Resource Mapping and Marine Spatial Planning 

Assessment Focused on Coastal Diesel Generators 

As discussed in the introduction, the NRCan Remote Communities Energy Database does 

not provide a complete picture regarding areas where TPG could replace diesel generators since 

it does not consider all factors related to the true cost of energy. Two of the most prominent 

factors outside the scope of the NRCan Database are marine special planning concerns and tidal 

potential of less than 1,000 kW. Consequently, a thorough study of the tidal potential around 

coastal diesel-reliant communities, along with an assessment of factors including wildlife and 
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commercial activity, is necessary to confirm the applicability for TPG at the 11 sites that I have 

identified, and potentially discover more sites that may be viable. 

The Federal Government through its Natural Resources branch and the BC‘s Ministry of 

Energy, Mines, and Petroleum Resources (MEMPR) could partner with engineers in the private 

sector and researchers from post-secondary institutions including the University of Victoria and 

University of British Columbia to collect and interpret data to determine the locations that would 

benefit the most from the replacement of their diesel generators with a TPG. 

Recommendation 2: Foster Collaboration Between the Private Sector, Public Sector, First 

Nations, and NGO’s to Build a Strong Economic and Environmental Case for Tidal Power 

Using data from NRCan, the BCUC, private engineering and consulting firms, and local 

knowledge gleaned from community residents, a case for tidal energy in each of the locations 

identified as a result of Recommendation 1 can be made. As calculating the true cost of diesel 

power is highly subjective due to a multitude of variables, creating a case for tidal would best be 

done by uniquely assessing each community, and in doing so, by engaging stakeholder groups. 

This collaboration would help to educate and create buy-in even before a potential project began 

which would grow the base of tidal proponents and create resilience for the projects. With more 

people having a stake, whether financial or emotional, in a project, it is more likely to succeed as 

shown in Chapter 2‘s community-based energy section. Additionally, communicating the 

exhaustive case for TPG would allow resources to be applied more appropriately, and in some 

cases to a much greater degree, as all factors have been considered.  

One way to achieve this could be for the MEMPR to create a branch targeted towards off-

grid renewable energy solutions. Within this branch, coastal communities using diesel could 

become a sub-focus and MRE, and subsequently tidal power, could be explored further. With the 
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resources provided by the government via this proposed off-grid renewable energy branch, 

stakeholders and experts could be engaged to contribute expertise and collaborate to create the 

case for tidal power in select the off-grid coastal communities identified through the resource 

mapping and marine spatial planning assessment in Recommendation 1. 

Recommendation 3: Create Focused Policy Directed Towards Commercializing Marine 

Renewable Energy to Reduce Reliance on Diesel-generated Electricity Among Coastal First 

Nations Communities  

While it is reasonable to conclude that the provincial government is not willing or able to 

allocate funds for further development of tidal energy specifically, based on testimony by the 

experts interviewed and literature reviewed, its applicability in BC for the niche off-grid settings 

presents an opportunity for partnerships between the private sector, government, environmental 

NGO‘s, and coastal First Nations bands. As noted in Chapter 1, there is substantial overlap 

between remote off-grid communities along BC‘s coast and communities with a predominantly 

Aboriginal population. Additionally, First Nations bands often possess a combination of funding 

and autonomy that allow them to act unilaterally to execute a desired project, as demonstrated by 

the T‘Sou-ke solar farm and Kluane N‘tsi (wind) project discussed previously. 

In addition to the capital resources on hand, many First Nations communities also possess 

key attributes that have made community-based energy cooperatives successful. With strong 

ancestral ties to the land that they inhabit, a drive for autonomy, and a progressive outlook on 

climate change mitigation, the key symbolic drivers (e.g., community identity, legitimacy, 

authority, and autonomy (Bomberg and McEwen (2012)) spurring action are satisfied. If the 

provincial government were to create policy that allows for the establishment of partnerships 

between First Nations bands, NGO‘s, the private sector, and government to implement 
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demonstration projects, and then fully-functioning TPG to displace reliance on diesel along the 

west coast of BC, points 1, 3, and 4 listed at the end of Chapter 5 could be satisfied. These points 

are focusing on off-grid areas, making the economic and environmental case for tidal power 

displacing diesel, and the provision of funding. By creating policy with the dual-focus of 

empowering coastal, off-grid First Nations communities and decreasing diesel use in BC, the 

province could facilitate these communities becoming frontrunners in the tidal sector, potentially 

spurring their local economies, and benefiting from their strong, progressive community identity 

to strengthen the foundation of TPG projects. 
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Appendix 1a: Impact of Small-scale, Permanent TPG’s by Stressor  

(Polagye et al,. 2010) 

 

Impact Receptor Stressor Specific stressor(s) 

High Physical 

environment: 

near-field 

Presence of 

device: static 

effect 

Below-water structure, above water structure, maintenance 

High Habitat and 

invertebrates 

Presence of 

device: static 

effect 

Below-water structure, above water structure, maintenance 

High Marine 

mammals and 

seabirds 

Presence of 

device: dynamic 

effect 

Rotating Turbine Blades 

High Habitat and 

invertebrates 

Chemical effects Diffusion or flaking of coating, large spills or accidents, 

resuspension of pollutants in sediment 

High Resident fish Chemical effects Large spills or accidents 

High Marine 

mammals and 

seabirds 

Chemincal effects Large spills or accidents 

High Marine 

mammals and 

seabirds 

Cumulative 

effects 

Multiple projects in the same marine system, synergy of 

individual operational stressors 

Moderate Resident fish Presence of 

device: static 

effect 

Below-water structure, above water structure, maintenance 

Moderate Migratory fish Presence of 

device: static 

effect 

Maintenance 
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Moderate Marine 

mammals and 

seabirds 

Presence of 

device: static 

effect 

Below-water structure, above water structure, maintenance 

Moderate Ecosystem 

interactions 

Presence of 

device: static 

effect 

Below-water structure, above water structure, installation of 

power cable, maintenance 

Moderate Migratory fish Chemical effects Large spills or accidents 

Moderate Ecosystem 

interactions 

Chemical effects Large spills or accidents 

Moderate Migratory fish Acoustic effects Tonal, high pressure transient, ambient, installation of 

foundation, drilling for cable 

Moderate Resident fish Acoustic effects Tonal, high pressure transient, ambient, installation of 

foundation, drilling for cable 

Moderate Marine 

mammals and 

seabirds 

Acoustic effects Tonal, high pressure transient, ambient, installation of 

foundation 

Moderate Physical 

environment: 

near-field 

Cumulative 

effects 

Synergy of individual operational stressors  

Moderate Ecosystem 

interactions 

Cumulative 

effects 

Synergy of individual operational stressors  

Moderate-

to-high 

Migratory fish Presence of 

device: dynamic 

effect 

Rotating Turbine Blades 

Moderate-

to-high 

Resident fish Presence of 

device: dynamic 

effect 

Rotating Turbine Blades 

Moderate- Physical Cumulative Synergy of individual operational stressors  
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to-high environment: 

far-field 

effects 

Moderate-

to-high 

Habitat and 

invertebrates 

Cumulative 

effects 

Synergy of individual operational stressors  

Moderate-

to-high 

Migratory fish Cumulative 

effects 

Multiple projects in the same marine system, synergy of 

individual operational stressors, synergy of individual 

installation/removal stressors 

Moderate-

to-high 

Resident fish Cumulative 

effects 

Multiple projects in the same marine system, synergy of 

individual installation/removal stressors 

Low-to-

moderate 

Habitat and 

invertebrates 

Electromagnetic 

effects 

AC-EMF from power cable, DC-EMF from power cable 

 

Appendix 1b: Impact of Small-scale, Permanent TPG’s by Receptor  

(Polagye et al,. 2010) 

 

Impact Stressor Receptor Specific receptor(s) 

High Physical 

presence of 

device: static 

effects 

Migratory Fish Disruption of migratory paths, changes in predation 

High Physical 

presence of 

device: dynamic 

effects 

Migratory Fish Mortality or injury, stress effects, disruption of foraging, 

disruption of migratory paths, changes in predation 

High Acoustic effects Migratory Fish Disruption of foraging, disruption of migratory pathways, 

changes in predation 

High Electromagnetic 

effects 

Migratory Fish Stress effects, disruption of foraging, disruption of 

migratory pathways, changes in predation 
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High Cumulative 

effects 

Migratory Fish Mortality or injury, stress effects, disruption of foraging, 

disruption of migratory pathways, changes in predation 

High Physical 

presence of 

device: static 

effects 

Resident Fish Behaviour 

High Physical 

presence of 

device: dynamic 

effects 

Resident Fish Physical interaction, behaviour, species diversity/resilience 

High Physical 

presence of 

device: static 

effects 

Ecosystem 

interaction 

Changes in food web from impacts on mid-level 

consumers, changes in benthic and/or pelagic food webs  

Moderate Physical 

presence of 

device: dynamic 

effects 

Physical 

environment: 

near-field 

Water velocity 

Moderate Energy removal Physical 

environment: 

near-field 

Water velocity 

Moderate Cumulative 

effects 

Physical 

environment: 

near-field 

Water velocity 

Moderate Physical 

presence of 

device: static 

effects 

Habitat and 

invertebrates 

Changes in benthic substrate, sessile invertebrates, sessile 

plants 
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Moderate Acoustic effects Habitat and 

invertebrates 

Sessile invertebrates 

Moderate Acoustic effects Resident Fish Behaviour 

Moderate Cumulat

ive 

effects 

Resident Fish Behaviour 

Moderate Acoustic effects Ecosystem 

interaction 

Top down food web impacts 

Moderate Cumulative 

effects 

Ecosystem 

interaction 

Top down food web impacts 

Low-to-

high 

Physical 

presence of 

device: static 

effects 

Marine mammals 

and seabirds 

Mortality or injury - individual, mortality or injury - 

population, secondary effects 

Low-to-

high 

Physical 

presence of 

device: dynamic 

effects 

Marine mammals 

and seabirds 

Mortality or injury - individual, mortality or injury - 

population, physical interaction - non-injury, changes in 

migratory pathways or foraging, secondary effects 

Low-to-

high 

Acoustic effects Marine mammals 

and seabirds 

Changes in migratory pathways or foraging, interference 

with navigation or communication, population 

displacement 

 


