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Executive Summary
A renewable electricity revolution is sweeping across the globe. Many jurisdictions are
accelerating the development of renewable electricity in response to concerns about climate
change, energy security and supporting economic development. The United States is now the
fastest growing jurisdiction for renewable electricity; however, China and India are both
beginning to make a significant shift toward renewable electricity generation. The growth in
renewable electricity is being supported by the rapidly evolving renewable electricity
technology. As technology continues to rapidly improve, the cost of renewable electricity is
also falling.

British Columbia is already a renewable electricity leader, with more than 87% of the province’s
generating capacity coming from renewable sources. Much of the province’s renewable electricity
generation is based on a massive wave of large hydroelectric facilities constructed between the
1960’s and 1980’s to support the development of electricity‐intensive industries in the province.
There is now an opportunity to create a second renewable electricity wave based on smaller
renewable electricity (wind, small hydro, geothermal, ocean and biomass). This wave will bring
economic development and employment opportunities to communities that have been impacted
by the effects of the Mountain Pine Beetle and the declining forestry and fishing industries.

Provincially owned BC Hydro, the provinces’ main electricity utility, has not made any
significant investments in new electricity generation since the 1980’s, and is a net importer of
electricity in most years. In 2007, the provincial government released an Energy Plan that sets
out a policy framework for the province to become electricity self‐sufficient by 2016 and to
increase the development of renewable electricity. Opportunities are also developing to supply
renewable electricity to markets in the United States. While many state‐level governments
have created Renewable Portfolio Standards that require in‐state renewable electricity
generation, several states, notably California, are beginning to open up their markets to
importing renewable electricity.
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British Columbia’s renewable resources can be ranked according to the amount and quality of
resources, state of technology and other key factors. While each of British Columbia’s
renewable electricity resources provides opportunities for development, Small hydro is ranked
highest because it has the best combination of resource availability, state of technology,
financial viability and benefits. Wind follows closely behind small hydro, the result of being
slightly more complicated to operate, particularly in remote locations, and less reliable. British
Columbia’s significant biomass resources are an important opportunity; however, it is ranked
third due to challenges acquiring biomass feedstock. With highly variable seasonal fluxuations
and high delivered costs, solar ranks fourth, although has some significant opportunities for off
grid opportunities. While geothermal is very low‐cost, it’s resource availability is very limited.
Ocean energy rounds up the final ranking which reflects the fact that the technology is at very
early stages of development and will not be commercially available for a number of years.

There are a number of factors that are driving renewable electricity development in British
Columbia, including:
•

Provincial Policies Driving a British Columbia Market for Small Scale Renewable Electricity –
the British Columbia Energy Plan requirement to achieve electricity self‐sufficiency is creating a
key local market for renewable electricity development.

•

US Export Markets for Renewable Electricity – Growing export opportunities to the United
States will provide an additional market opportunity beyond British Columbia. This is
fundamental to growing a thriving and sustainable renewable electricity industry in British
Columbia.

•

Benefits From Renewable Electricity Projects – For many British Columbia communities that
have experienced declining traditional industries, renewable electricity development represents
the best opportunity for economic development and employment opportunities.

•

BC Hydro Renewable Electricity Acquisition Process – The BC Hydro Renewable electricity
acquisition process plays a fundamental role in determining which projects move forward.

•
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Environmental Concerns About Renewable Electricity Development – A number of communities

and organizations have expressed concern about the pace of renewable electricity development
and potential impacts from development. Developing social license to operate is a key element
to creating a thriving and sustainable renewable electricity industry in British Columbia.

•

Improving Technology and Economics – Technology and economics for renewable electricity is
changing rapidly. Many technologies that were not viable a decade ago are now commercial, or
near commercial.

•

Opportunities for First Nations – One of the most significant renewable electricity opportunities
is for First Nation communities to benefit from renewable electricity developments.

Policies to Support a Renewable Electricity Revolution
British Columbia’s future prosperity is firmly connected to its ability to become a renewable
electricity leader. Not only are there opportunities to develop the province’s vast renewable
resources to support economic development throughout the province, but to become a centre
of excellence in the areas of green electricity research and development and manufacturing to
become a key supplier of technology throughout North America and the world.

To realize this potential, there are a number of priorities for the provincial government over the
next several years to set the stage for this emerging industry. These priorities are challenging
and require leadership from the provincial government, industry and communities. As we
begin to peel back the issues, it will be realized that British Columbia is actually facing a series
of great opportunities disguised as insoluble problems.

1. Provincial Policy Statement and Leadership Supporting a Second Renewable Electricity
Revolution

British Columbia’s 2007 Energy Plan provided additional policy clarity around the province’s
support for the development of renewable electricity in the province. Since the release of the
Energy Plan, there has been significant public debate about the policies within the energy plan.
The public debate has often been founded on inaccurate information about British Columbia’s
electricity situation and the impacts of renewable electricity development. For instance, it is
commonly projected that the provincial government is “selling” British Columbia’s rivers to
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private interests when this is patently untrue.

British Columbians and renewable electricity developers are unclear how much renewable
electricity development the provincial government wishes to encourage, what types of projects
can be expected and how communities can benefit.

Recommendation:
•

A provincial policy statement outlining the province’s renewable electricity vision, specific
targets and plans to address community and First Nations’ concerns is required immediately.

2. US Electricity Export Policy
In as much as the provincial market, through BC Hydro Clean Power Calls, provides an
important stimulus for renewable electricity development, the export market may be even
larger in time. As has already been noted, demand for renewable electricity is growing rapidly
in the United States, which can serve as another important market outside of the BC Hydro
process.

Opponents of renewable electricity development have stated that British Columbia’s renewable
resources should not be developed specifically to support an export market. However, this
argument is inconsistent when viewed in context of British Columbia’s economic history and
economic strengths. British Columbia was founded on resource development and
manufacturing industries specifically to support export markets. The vast majority of the
province’s forestry, mining, oil and gas, agricultural and manufacturing output, and thus
employment, income and wealth, depends on export markets. Electricity is no different from
these other goods.
Recommendation:
•

British Columbia must clarify and defend its position on renewable electricity development for
export opportunities. Specifically, it must communicate the benefits for British Columbians
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that can be gained from electricity export opportunities.

•

British Columbia must ensure that sufficient transmission capacity is in place to realize export
opportunities.

•

British Columbia must develop a strategy to use the benefits of its existing BC Hydro
generating assets to maximize opportunities for renewable electricity exports. This may
include using BC Hydro production to provide supply certainty from intermittent sources.

3. Coordination Between Government Ministries and Agencies
Renewable electricity project proponents require a large number of approvals from various
provincial and federal ministries and agencies prior to proceeding. Even before a formal
environmental assessment is conducted, project proponents must obtain a number of
approvals to carry out research and evaluation of potential project locations.

While the provincial government has taken a number of steps to ensure better coordination
between agencies through the creation of an IPP Office within the Integrated Land
Management Bureau, growing interest from project proponents and a growing number of
applications will require a more coordinated response from the provincial government.

As new renewable electricity projects come on stream and the industry matures, there will
need to be a visible and credible regulator of the industry. The Oil and Gas Commission model,
created in 1998, is a successful model of a single regulator with delegated authorities to
oversee the oil and gas industry.

Recommendation:
•

In the short term, create an inter‐agency tactical team to provide a streamlined, single
window for renewable electricity developers.

•

In the long term, create a renewable electricity regulatory agency that would have delegated
authorities to regulate the renewable electricity industry. This would be similar to the Oil and
Gas Commission, which regulates oil and gas activities in the province.
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4. Electricity Transmission Infrastructure
Electricity transmission is one of the key elements required to support a renewable electricity
revolution in British Columbia. British Columbia’s transmission infrastructure was developed to
support the development of the Peace and Columbia River developments and to provide
electricity to the main consumption areas in the province. The transmission system would look
very different if the system were being designed today to realize the province’s renewable
electricity potential.

From the perspective of renewable electricity development, there are areas of the province
that are transmission infrastructure constrained. While it would be ideal to connect
transmission infrastructure throughout the province to support renewable electricity
development, building transmission infrastructure is very costly and must be borne by
ratepayers.

Recommendation:
•

British Columbia must address the need for transmission development, particularly in areas
that are currently constrained.

•

British Columbia must put in place the regulatory and policy tools to support creative
approaches to transmission development, such as First Nations financed and owned
transmission lines.

5. BC Hydro – A Renewable Electricity Leader
As BC Hydro serves as the primary market for renewable electricity proponents, BC Hydro’s
Clean Power Call has a significant influence on the development and ultimate success of
renewable energy proposals.

The Clean Power Call is designed to bring on new electricity supply when required and in a way
that it is in the best interest of the ratepayers, which is consistent with BC Hydro’s legislated
mandate. BC Hydro uses a competitive process that results in a large number of project
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proponents developing proposals, with only a limited number being ultimately approved.
While this keeps costs as low as possible, it creates a perception within communities of a “gold
rush” of projects, many of which ultimately do not proceed.

However, there is also an expectation that BC Hydro will serve to nurture the development of
the renewable electricity sector. In order to effectively nurture the renewable electricity
sector, BC Hydro would be required to play a more active role working with project proponents
to develop viable projects, work with local communities and First Nations to better understand
specific project proposals and build social license to operate. This is difficult to achieve in a
purely competitive acquisition process.

Recommendations:
•

British Columbia should review the Clean Power Call process to ensure that it is meeting the
intended outcomes from the perspective of BC Hydro as well as the broader perspective of the
province.

6. First Nations Opportunities
First Nation communities are well positioned to realize the benefits from renewable electricity
developments. However, with the development of any new industry, both First Nations and
renewable electricity developers are largely unfamiliar with each other’s goals and objectives. Most
First Nation communities have not seriously considered what it is that they would like to achieve
through renewable electricity development. Conversely, many renewable electricity developers,
particularly those outside British Columbia, are unfamiliar with the unique position of First Nations.

Recommendations:
•

British Columbia should:

o

Support the development of renewable electricity strategies and plans for First
Nations communities to develop viable and sustainable business partnerships with
renewable electricity developers.

o

Support the creation guidelines to assist local First Nations to develop and engage
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in successful accommodation agreements and business partnerships.

o

Develop a plain‐language guide that assists IPPs to understand the need for
consultation and accommodation to address aboriginal rights and title in the context
of green electricity development.

o

Work with First Nations to develop best‐practice guidelines to assist IPPs and First
Nations to engage in collaborative dialogues to develop accommodations for
infringements.

7. Understanding British Columbia’s Renewable Electricity Resources
While it is clear that British Columbia has significant renewable electricity resources, these
resources are spread broadly throughout the province and poorly understood. For instance,
several years worth of wind data is required prior to even beginning preliminary engineering
design for a wind farm. Better renewable electricity resource data would enable the province
to more effectively market the opportunity to potential project proponents, better target
specific areas of the province for renewable electricity development and provide a better
understanding of potential impacts from renewable electricity developments.

Geoscience BC is a non‐profit organization created by the provincial government to undertake
mineral and oil and gas geoscience. Geoscience BC works in partnership with industry,
academia, government, First Nations, and communities to fund applied geoscience projects
with the objective to attract mineral and oil and gas exploration to British Columbia.
Geoscience BC's mandate includes the collection, interpretation, and delivery of geoscience
data and expertise, to promote investment in resource exploration and development in British
Columbia.

Recommendation:
•

The provincial government should create an organization similar to Geoscience BC to
accelerate research and publication of provincial renewable energy sources.
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Introduction
OnPoint Consulting Inc. prepared this paper for the Business Council of British Columbia’s
Outlook 2020 project. The objective of Outlook 2020 is to help shape a positive vision and
agenda for British Columbia’s economic future. One important focus of the project is how to
strengthen British Columbia’s export base – the industries and other economic activities that
generate a flow of income into the province. This paper focuses on the opportunity to create a
second renewable electricity revolution in British Columbia to support employment and
economic development throughout the province.
A renewable electricity1 revolution is sweeping across the globe. Many countries, both developed
and developing, have made renewable energy a national priority in response to concerns about
climate change, local air quality, energy security and economic development. The renewable
energy sector has become one of the fastest growing global industries, with global investment
growing from $63 billion (US) in 2006, to $120 billion (US) in 2008.2 In 2008, the US led global
investment in renewable energy with $24 billion (US), or 20 percent of total global investment,
supporting new renewable energy projects. In 2008, renewable energy capacity additions in the US
and European Union for the first time were greater than capacity additions from conventional
sources. In developing countries, China and India are supporting levels of investment in renewable
energy that rivals the US and EU and many smaller developing countries are making significant
investments in renewable energy. Closer to British Columbia, Ontario recently announced a
partnership with a Korean consortium led by Samsung to invest $7 billion (CDN) to build 2,500
megawatts (MW) of renewable electricity generating capacity. The agreement is expected to
create 16,000 jobs over six years, with 1,400 of those in the manufacturing sector.

1

2

Renewable electricity is energy that is derived from resources that are naturally replenished
and not degraded through consumption. Commonly accepted renewable electricity sources
include wind, solar, hydro, wave, tidal, geothermal, biomass and municipal waste.
REN21. 2009. Renewables Global Status Report: 2009 Update (Paris: REN21 Secretariat).
http://www.martinot.info/RE_GSR_2009_Update.pdf.
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British Columbia has been a leader in renewable electricity production over the past century
with the development of its vast hydroelectricity resources. In the early 1960’s, British
Columbia began a renewable electricity revolution that saw the development of massive
hydroelectric facilities on the Peace and Columbia River systems. These developments have
provided affordable, abundant and clean electricity that played a key role in the development
of British Columbia’s economic foundations and continues to provide electricity that is vital for
our modern economy.

British Columbia now stands at the crossroads of a second renewable electricity revolution.
The second renewable electricity revolution will be different from the first – instead of large
hydroelectric facilities, it will use wind turbines, small hydroelectric facilities, biomass fueled
generating stations, geothermal plants and other emerging technologies to create a new wave
of clean electricity development across the province. In addition to producing clean electricity,
these projects will bring new employment and economic opportunities throughout the
province. These benefits will potentially flow to communities that have been hit hard by the
downturn in local resource industries, or have not previously had significant natural resource
development. In other communities, renewable electricity development will operate in parallel
to existing industries, such as forestry, mining and oil and gas, to provide clean power to
support the continued development of these industries.

Over the past decade, the provincial government has put in place many of the key public policy
foundations to create a competitive investment climate for renewable electricity. While British
Columbia has been moving in the right direction to stimulate investment, many other
jurisdictions have moved more aggressively to capture renewable electricity investment. British
Columbia now faces the possibility that renewable electricity investors will shift their interest
and investment to other jurisdictions, missing out on potentially billions of dollars of
investment. To realize the province’s second renewable energy revolution, there are several
key public policy issues that must be urgently addressed.

2

OnPoint Consultants Inc. would like to acknowledge the support of the Business Council of
British Columbia in the development and publication of this topic paper. In addition, sincere
thanks to the many individuals who provided counsel and advice in the development of this
topic paper.
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Part A:

British Columbia’s Electricity Infrastructure

British Columbians are proud of the province’s electrical infrastructure. These generating and
transmission facilities played an important role in British Columbia’s economic development,
supplying affordable and abundant electricity for a growing economy and population. In
considering British Columbia’s second renewable electricity revolution, it is important to
understand the history of electricity development and how the province’s electricity
infrastructure can support a new wave of renewable electricity development in the province.

History of Electricity Development in British Columbia

Prior to the creation of BC Hydro in 1962, privately owned BC Electric Co. Ltd. served British
Columbia’s main population centers of the Lower Mainland and southern Vancouver Island.
The publicly owned BC Power Commission was established in 1945 by the takeover of several
small utilities and was mandated to supply power to areas of the province not served by BC
Electric or Fortis BC’s predecessor, Cominco‐owned (now Teck) West Kootenay Power Ltd.

Total hydroelectric generating capacity from all sources grew from about 300 MW in 1930 to
400 MW in 1940, and doubled to 800 MW by 1950. In the early 1960s, about half of all British
Columbia’s hydroelectric power was generated by private industry. By the mid 1960s—prior to
the development of the large Peace or Columbia River projects—total installed hydroelectric
capacity was 2,700 MW, supplemented by 1,000 MW of thermal installations. The two chief
hydroelectric producers were Alcan (from its 700 MW Kemano plant) and Cominco (540 MW
from its six plants).

The Social Credit governments of the 1950s and 1960s saw abundant and affordable electricity
produced from large‐scale hydroelectric development along the Peace and Columbia Rivers as a
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prerequisite to economic development throughout British Columbia. While there were a
number of different business strategies that could have been pursued to support large‐scale
hydropower development, Premier W.A.C. Bennett chose government intervention in
electricity generation to ensure there was enough electricity to fulfill his ambitious industrial
strategy. The operations and assets of BC Electric were subsequently expropriated and put
under government control. These assets were amalgamated with those of the BC Power
Commission to create the BC Hydro and Power Authority in 1962.

BC Hydro proceeded with British Columbia’s first renewable electricity revolution by developing
new massive water storage systems and hydroelectric projects in the Peace and Columbia River
basins. Over the next two‐odd decades, seven major projects were developed (Figure 1),
providing a massive increase in renewable electricity generating capacity at a cost of almost
$5.3 billion. Revelstoke Dam and Generating Station was BC Hydro’s last major capacity
addition in 1985. These seven water storage and generating facilities accounted for 64% of
BC Hydro’s installed generation capacity in 2008.

Figure 1 – Major Generation Projects in British Columbia
Facility
Peace River Project (now GM Shrum)
Columbia River Storage (Duncan, Arrow)
Mica
Kootenay Canal
Seven Mile
Site One (Peace Canyon)
Revelstoke
Total Additions

Construction Period
1962‐72
1962‐73
1970‐77
1971‐76
1975‐81
1975‐81
1977‐84

Capacity Additions Capital Expenditures
(MW)
2,730
NA
1,805
572
594
694
1,980
8,375

($ Millions Actual)
1,464
543
389
143
298
404
2,017
5,258

Source: BC Hydro

By virtue of provincial legislation and the massive building programs on the Peace and Columbia
Rivers, BC Hydro became the dominant player in British Columbia’s electricity sector and the
provincial economy. As a result, BC Hydro took on the role of a large construction company,
with thousands of staff and contractors focused on building large hydroelectric plants and
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transmission lines. As was common with many governments and utilities across North America
at the time, BC Hydro planners believed that electricity demand would continue to grow at
significant annual rates, and there would be continued need to build large electricity generation
facilities to meet this demand. BC Hydro was planning for additional generation construction
over the next several decades from a wide‐range of sources including additional large
hydroelectric generating stations, a large coal thermal generating station at Hat Creek, natural
gas thermal generating stations in the Lower Mainland and Vancouver Island and even nuclear
facilities.

It was argued at the time that BC Hydro‐led development of the Peace and Columbia River
basins was the appropriate path because government could debt finance massive construction
projects at lower interest rates than the private sector, which would be less expensive for
ratepayers. In addition, it was argued that megaprojects were also the realm of governments;
few private companies had the capacity to finance and manage megaprojects. However, these
construction programs lead to increasing debt levels at BC Hydro, and with rising interest rates,
led to the need for higher electricity rates to cover growing debt servicing costs. As a Crown
corporation, BC Hydro’s debt was guaranteed by the provincial government, which saw the
rising debt from BC Hydro accounting for approximately two‐thirds of the total provincial debt
by the late 1970’s.

By the early 1980’s, the eroding financial position of BC Hydro and rising electricity rates
became a significant political crisis. In November 1982, the provincial government passed the
Rate Restraint Act that limited BC Hydro rates increases to 6% until September 1983. However,
this rate increase was far short of the 30% that would have been necessary for BC Hydro to
achieve its financial targets by 1984, which would have put BC Hydro on sound financial footing.
In order to achieve these financial targets, BC Hydro was provided an additional seven years to
improve its financial position. In addition, the utility initiated a major capital deferment and
cost reduction program. It was only through these measures that BC Hydro avoided having its
debt rating reduced, which could have potentially impacted the provincial debt rating.
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Many British Columbians are proud of the province’s clean electricity infrastructure. However,
it should be remembered that the development of these facilities was achieved at considerable
expense and with considerable business risk that was absorbed by British Columbia taxpayers
and BC Hydro ratepayers. While it is undeniable that these developments have proved to be a
valuable public asset, few commentators recall the important lessons for British Columbians.

Electricity in British Columbia Today

British Columbia’s total generating capacity (utilities and self generators) is approximately
14,800 MW3, the third largest in Canada. The production comes from conventional
hydroelectric sources (82.9%), combined‐cycle and cogeneration gas‐fired generation (11.0%),
emerging renewable technologies (5.8%) and oil (0.3%).

At 11,300 MW of generating capacity, BC Hydro’s facilities represent approximately 78% the
province’s total generating capacity. The remaining generating capacity includes facilities
owned and/or operated by Fortis BC (which provides electricity in the southern Interior), a
number of privately owned‐generation facilities supplying industrial operations (primarily
mining and forestry companies) and Independent Power Producer (IPP) generation facilities
that provide power to either the BC Hydro system or directly to consumers.

BC Hydro also serves more than 50 communities that are not linked to main transmission
network. They are typically small, remote communities served by local generating stations
owned by BC Hydro, Independent Power Producers (IPP’s) or the communities themselves.
Many of these communities are supplied with electricity generated by natural gas or diesel‐
powered facilities.

3

Statistics Canada, Catalogue 57‐202 Electric Power Generation, Transmission and Distribution. 2007

7

IPPs have a long history of providing reliable renewable electricity in British Columbia. BC
Hydro currently has 48 Electricity Purchase Agreements (EPAs) with IPPs, representing 2,113
MW of capacity4. While there is a perception that IPPs are relatively new to BC Hydro, 37 of
the 48 EPAs with IPPs pre‐date the 2002 BC Energy Plan, and 17 predate 1990. A number of
these projects are innovative, such as the Williams Lake Generating Station, which began
operating in 1993 and can produce 69 MW of electricity from renewable biomass.

Figure 2 – IPPs in British Columbia
Contractual
Energy Source

# of Projects

Capacity MW

Energy GWh/year

Biomass

4

145

825

Biogas

3

6

69

Natural Gas Thermal

4

382

2,815

Storage Hydro

4

1,203

2,928

Non Storage Hydro

33

377

1,539

Total

48

2,113

8,176

Electricity supply in British Columbia is also supported by the province’s transmission
interconnections with other jurisdictions. Two 138 kV lines and one 500 kV line connect British
Columbia to Alberta and two 230 kV and 500 kV lines connect British Columbia to the US.
These ties enable BC Hydro, and potentially other electricity producers in the province, to trade
electricity with any other jurisdiction connected to the Western Interconnection (WI). The WI is
one of the two major power grids in North America and it stretches from British Columbia and
Alberta to Baja California in Mexico, reaching eastward over the Rockies to the Great Plains.

British Columbia is a member of the Western Electric Coordinating Council (WECC). WECC is
responsible for coordinating and promoting electric system reliability. In addition to promoting
4

http://www.bchydro.com/etc/medialib/internet/documents/planning_regulatory/acquiring_power/current
_ipp_supply.Par.0001.File.20090401_current_ipp_supply_list_in_bc.pdf
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a reliable electric power system in the Western Interconnection, “WECC supports efficient
competitive power markets, assures open and non‐discriminatory transmission access among
members, provides a forum for resolving transmission access disputes, and provides an
environment for coordinating the operating and planning activities of its members.”5 British
Columbia also participates in the Western Renewable Energy Generation Information System
(WREGIS). WREGIS is an independent, renewable energy tracking system for the region
covered by the WECC. WREGIS tracks renewable energy generation from units that register in
the system using verifiable data to create renewable energy certificates (RECs) to validate the
generation meets standards required to be considered renewable.

BC Hydro’s electricity trade is carried out by the wholly BC Hydro‐owned Powerex subsidiary.
Powerex customers include utilities, power pools, municipalities, large industrials and energy
marketers. Powerex is not regulated by the BCUC. Since its inception in 1989, Powerex has
helped BC Hydro balance its system by importing to meet domestic demand, storing generating
capacity in reservoirs for later sale, and exporting electricity that is surplus to immediate
domestic needs. Powerex now focuses on near‐ to mid‐term trading positions, backing forward
commitments with the physical supply capability of the BC Hydro system and other supply
contracts.

In 1988 BC Hydro initiated the Resource Smart Program to update and retrofit existing
generating facilities and other equipment to gain additional generating capacity or efficiency
with low or no environmental impacts. Under this program, BC Hydro is in the process of
making significant capacity additions to the Mica and Revelstoke generating stations. A fifth
turbine is being added to the Revelstoke Generating Station (at a cost of approximately $170
million), and planning is underway for the addition of fifth and sixth turbines to the Mica
Generating Station (at a cost of approximately $500 million and $700 million respectively).
Each of these three additional turbines will provide approximately 500 MW of additional
capacity and collectively supply an additional 1,500 MW to BC Hydro’s generating capacity.
5

http://www.wecc.biz/wrap.php?file=wrap/about.html
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With BC Hydro’s reliance on large hydroelectric sources for the majority of its electricity
generation, British Columbia has a tremendous advantage compared to jurisdictions that rely
on coal and nuclear as their primary source of electricity generation. Electricity demand
typically increases and decreases throughout the day and falls significantly at night. Wholesale
market prices for electricity also move in lockstep with rising and falling demand. While
hydroelectricity facilities are able to easily increase and decrease electricity production in
response to changing demand, coal and nuclear generating stations have a much narrower
band of operating parameters and must continue to produce electricity, even when not
required. BC Hydro has used this situation to its trading advantage, producing excess electricity
to supply wholesale markets when prices are high during the day, then importing cheap
electricity at night to allow reservoirs to recharge over night.

The next major BC Hydro electricity generation project under consideration by BC Hydro is
Site C, located on the Peace River about seven kilometers southwest of Fort St. John. (Figure 3)
The proposed Site C will be downstream from the existing Williston Reservoir and the GM
Shrum and Peace Canyon Generating Stations. At an estimated cost between $5.0 and $6.6
billion, Site C would provide 900 MW of new capacity with a relatively modest environmental
footprint. The reservoir behind the Site C dam would be 83 kilometres long, and average two
to three times the width of the current river. The area flooded by the Site C would be limited to
approximately 5,340 hectares.
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Figure 3 – Location of Proposed Site C Generating Station

Source: BC Hydro

While potentially providing a significant increase in BC Hydro generating capacity, a large
portion of Site C’s capacity, estimated at 50% or more, will likely be dedicated to supplying
electricity to British Columbia’s rapidly growing natural gas sector. The province has recently
announced that it will focus on providing electricity to the natural gas sector in Northeast
British Columbia, particularly north of Fort Nelson. The area north of Fort Nelson is where one
of British Columbia’s mammoth shale gas natural gas plays, the Horn River Basin, is located.
The area is not connected to the province’s electricity grid and is supplied with electricity from
a natural gas thermal generating station in Fort Nelson and from electricity imported from
Alberta. Expanding electrical services to the province’s Northeast will allow the natural gas
sector to reduce the use of natural gas fueled compressors and generators. This will conserve
valuable natural gas and reduce carbon emissions.
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Since the 1980’s, Site C has been subject of several reviews by both the BC Utilities Commission
and the provincial government. In 2007, BC Hydro initiated a multi‐stage process to consult
and undertake technical design work for Site C. (Figure 4) Pre‐consultation and project
definition consultations have been completed while technical and planning analysis continues.
BC Hydro is expected to produce a report on these activities and make a recommendation to
the provincial government whether to proceed to regulatory review. Regulatory review for
Site C would include a BC Utilities Commission Review and an environmental assessment as
required by the Environmental Assessment Act. The decision to proceed to regulatory review
will be made by the provincial government.

Figure 4 – Site C Consultation Process

Source: BC Hydro

BC Hydro’s survey of Project Definition Consultation attendees showed evenly divided support
and opposition for (47% for/47% against) the building of a major hydroelectric dam. However,
there was a split in support for the project between northeast residents and residents
elsewhere in the province. Attendees were also asked if Site C should be considered if
12

conservation, refitting existing equipment, and investments in other sources were not going to
be enough to meet the energy demands of consumers and business in British Columbia. Peace
River participants remained roughly evenly divided with 47% opposed. Conversely, 69% of
participants from areas outside the Peace River supported the project in this context.

Participants expressed significant concern about the development of Site C. Concerns include,
but are not limited to, the impacts of flooding on agricultural land, historical sites, traditional
territory and compensation. Attendees overwhelmingly supported (89%) BC Hydro making
major investments in renewable electricity such as wind, solar and biomass. In addition, there
was moderately strong support (57%) for the development of small hydroelectric generating
stations on smaller rivers.

BC Hydro is consulting on Site C with First Nations through a separate process to share
information and identify interests and concerns. In January 2009, Treaty 8 First Nations signed
a Consultation Agreement with BC Hydro Regarding the Proposed Site C Dam, which is running
in parallel with the public consultation process. While Treaty 8 has not formally stated its
position on Site C, Treaty 8 has indicated that it has a number of concerns regarding the
impacts of the proposed dam on the environment and Treaty Rights.

Recently, Minister Lekstrom, with the Energy, Mines and Petroleum Resources portfolio,
indicated that Cabinet will consider the results of the Site C consultations and make a decision
in early 2010 whether to continue with the Site C process or stop the project. Given the
community and First Nations concerns around building this major hydroelectric dam, it is
unlikely that Site C will advance to the regulatory review stage until concerns have been
substantially addressed through negotiations between BC Hydro, the provincial government,
First Nations and local communities.

Should these concerns be sufficiently addressed to provide the provincial government with the
confidence to proceed to regulatory review, there remains a long time frame before the
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proposed Site C is completed and producing electricity. Based on BC Hydro’s timelines,
electricity from Site C will not flow for at least a decade after the decision to proceed to
regulatory approval – three years for the regulatory review process and seven years for
construction. Given the challenges the project has faced over the past two decades, it is
difficult to realistically predict if and when electricity from Site C may be available.

This points to a significant evolution in electricity development in British Columbia. Driven by
environmental concerns the development of new large hydroelectric facilities in British
Columbia is likely in the past. Site C, if ever constructed, will likely be the final large‐scale
hydroelectric facility built in British Columbia.

Electricity Transmission

BC Transmission Corporation (BCTC) is the Crown Corporation that plans, operates and
maintains the province's electrical transmission grid. BCTC’s mandate is to ensure fair and open
access to the grid and create value and new opportunities for its customers and other
stakeholders by providing safe, reliable and cost‐effective transmission services. However, the
transmission system assets continue to be owned and financed by BC Hydro. BCTC assets are
limited to the control centre assets required for operating and controlling the transmission
system. The British Columbia Utilities Commission (BCUC) regulates BCTC and approves the
Corporation’s revenue requirement, rates, tariffs and capital plan following an open and public
process.

British Columbia has an extensive high voltage grid (Figure 5) connecting generation facilities in
the northeast and southeast areas of the province with major electricity consuming areas in the
northern interior, Okanagan, Lower Mainland and on Vancouver Island. A single 500 kV circuit
runs from Prince George to the Terrace area.
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Figure 5 – British Columbia High Voltage Transmission System

Source: BC Transmission Corporation

In addition to the approximately 18,300 kilometres of high voltage transmission lines that range
from 60kV to 500kV, BCTC operates and manages an extensive network of facilities that
includes 292 stations and over 100 microwave stations. British Columbia’s integrated
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transmission network covers much of the province’s land mass and interconnects with
neighboring transmission systems in Alberta and the United States.

Extensions to the grid typically occur when and where there are either significant loads or
generating capacity that can be economically added to the grid. The areas where the grid does
not extend to are typically very remote with challenging geography and, most importantly, do
not have significant electricity consumers (such as forestry or mining operations) or generating
facilities. However, it is important to note that there is some degree of a “chicken and egg”
situation with the development of transmission grids. There are a number of factors that
influence when and where new transmission is located, including:
•

Land Use Plans – Land use plans play an important role in determining appropriate areas
for transmission infrastructure development. However, many land use plans were
completed a number of years ago and did not anticipate requirements for new
transmission infrastructure, particularly to support smaller, more widely distributed
electricity generation from renewable electricity.

•

Cost – The cost of connecting a new electricity generation project or load to the
transmission grid is dependent on the length of the transmission line that must be
installed, the geography of the area the line will pass through and required impact
mitigation. For many generation projects located in relatively remote areas, electricity
transmission may be one of the largest project costs. In fact, the cost of electricity
transmission is often cited as the main reason why small‐scale renewable electricity
project proposals fail to meet minimum economic thresholds.

•

Economic Impacts – New transmission infrastructure enables connecting new electricity
supply to the provincial transmission grid, as well as providing electricity for other
economic development activities such as mining and forestry.
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•

Environmental Impacts – Transmission infrastructure is associated with local habitat
impacts such as sedimentation, habitat loss and the creation of predation corridors.
Many environmental impacts can be avoided or mitigated through planning processes.
As major transmission projects in British Columbia are captured under the
environmental assessment process, environmental impacts are typically well
understood and often addressed prior to project approval. Electricity transmission
infrastructure includes the towers, lines and substations

Electricity transmission is often one of the key determining factors of the economic viability of
new generating capacity, particularly for smaller, intermittent sources like renewable
electricity. The importance of transmission was recognized in the British Columbia Energy Plan,
which required the BCUC to undertake a comprehensive review of transmission options for the
province. This will be addressed later in this paper.

Electricity Rates

One of the most significant energy policy decisions made by the Bill Bennett government was to
place BC Hydro under full BCUC regulation in 1980. Until then, BC Hydro set its own rates.
During the 1990s Cabinet again set electricity rates. Today, rates are set through a public
hearing process that provides confidence to ratepayers that rate setting is transparent and
reflects due process.

British Columbia has some of the lowest electricity rates in Canada. A recent study by
Manitoba Hydro found that as of May 1, 2009, Vancouver generally had the second lowest
residential and commercial electricity rates. (Figures 6 and 7)
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Figure 6 – Select Canadian Residential Electricity Rates
Residential Bill Calculations
One Month Bill For:
Cities

375 kWh

750 kWh

1,000 kWh

2,000 kWh

5,000 kWh

Calgary AB

$51.29

$86.46

$109.89

$203.65

$484.94

Charlottetown PE

$80.41

$136.25

$173.47

$322.37

$689.87

Edmonton AB

$48.18

$78.43

$98.60

$179.27

$421.28

Halifax NS

$55.07

$99.30

$128.79

$246.75

$600.63

Moncton NB

$56.07

$92.41

$116.63

$210.24

$486.84

Montreal QC

$32.63

$53.07

$68.70

$143.30

$367.10

Regina SK

$50.49

$85.66

$109.11

$202.91

$484.31

Saint John NB

$48.83

$82.50

$104.05

$189.35

$445.25

St. John's NL

$50.68

$86.47

$110.19

$205.06

$489.65

Toronto ON

$54.24

$91.53

$117.19

$223.83

$543.75

Vancouver BC

$26.27

$50.43

$71.32

$154.84

$405.42

Winnipeg MB

$30.29

$53.73

$69.40

$132.40

$321.40

Source: Manitoba Hydro
Figure 7 – Select Canadian Commercial Electricity Rates
General Service (Small Loads)
Comparison @ 5,000 kWh per Month
One Month Bill For:
Cities

20 kW (22.2
kV.A) 5000
kWh

¢/kWh

Charlottetown PE

$916.07

18.321

Calgary AB

$497.35

9.947

Edmonton AB

$478.30

9.566

Halifax NS

$632.61

12.652

Moncton NB

$606.32

12.126

Montreal QC

$453.33

9.067

Regina SK

$447.42

8.948

Saint John NB

$592.30

11.846

St. John's NL

$576.32

11.526

Toronto ON

$575.34

11.507

Vancouver BC

$393.31

7.866

Winnipeg MB

$350.00

7.000

Source: Manitoba Hydro
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British Columbia’s low electricity rates reflect the benefits from the construction of the large
facilities on the Peace and Columbia River systems. At the time of construction, there was
significant public debate about the amount of debt that BC Hydro, and by extension the
provincial government was taking on and the impact on electricity rates. As previously
described, rate increases were highest in years immediately following high capital spending.
Rate increases tend to stay low when both capital expenditures and finance charges are kept
low. While historical data on capital spending and financing charges are limited, a review of BC
Hydro annual reports since 1981 provides the trends between residential rates and changes in
annual Capital Expenditures and Finance Charges. (Figure 8)

Figure 8 – BC Hydro Historical Capital and Finance Expenditure and Rates

Source: BC Hydro
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British Columbia’s low electricity rates have been an important competitive advantage for the
province. Many industries such as mining, pulp and paper and other manufacturing were
attracted to British Columbia for its low electricity rates. However, low electricity rates also
present a challenge for investments in energy efficiency. The number of years required to pay
back investments in energy efficiency are higher in British Columbia compared to jurisdictions
with higher electricity rates. This has a negative effect on the amount of investment that
consumers will make without an additional incentive.

On April 1, 2009, BC Hydro introduced Conservation Rates for residential customers in order to
provide price signals to adopt greater levels of energy conservation. Under the rate structure,
customers pay 5.91 cents per kWh for the first 1,350 kWh they use over a two month billing
period. Customers pay 8.27 cents per kWh, or 40% more, for the balance over 1,350 kWh. This
rate structure is revenue neutral. BC Hydro also has an application before the BC Utilities
Commission to apply a similar concept to utility customers that currently fall within the Large
General Service category. Starting on April 1, 2009, residential and business rates for fiscal
2010 increased by 8.74%, which is on top of an increase of 2.34% from fiscal 2009.

BC Hydro’s electricity rates are expected to increase over the next number of years as the utility
is faced with additional expenditures related to:
•

Investing in the existing system to replace, update and upgrade aging infrastructure, and
gain additional efficiencies from the Resource Smart program;

•

Invest in the existing transmission and distribution systems to upgrade aging equipment
and extend service into new areas; and,

•
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Acquire additional electricity to meet demand.

Part B:

British Columbia’s Electricity Supply/Demand Outlook

British Columbia’s Electricity Supply/Demand Outlook

A fundamental question facing British Columbians is whether or not there is sufficient
electricity to meet our domestic needs. BC Hydro’s 2008 Long Term Acquisition Planning6
(LTAP) application for the BC Utilities Commission included a historical and forecasted demand
and supply outlook for the utility. (Figure 9)

Figure 9 – BC Hydro’s Supply and Demand Outlook

Source: BC Hydro

Figure 9 shows that BC Hydro has relied on imported electricity to meet customer demand
needs in nearly every year since 2000. The reliance on imported power is largely the result of

6

In July 2009, the BC Utilities Commission released its decision on the BC Hydro LTAP application. While the
BCUC rejected the LTAP application, which will be discussed in greater detail in this report, the BCUC
accepted BC Hydro’s load forecast. In December 2008, BC Hydro submitted an addendum to the original load
forecast submission. This addendum reflected the impacts of the economic recession, which reduced
forecasted load. However, it should be noted that energy demand (GWh) was reduced by 3.8%, and demand
(MW) by 1.1%.
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BC Hydro’s choice not to rely on the antiquated and inefficient natural gas fueled Burrard
Thermal Facility. Looking forward, the chart shows that British Columbia’s electricity needs will
grow between 25 and 35 per cent over the next 20 years. While BC Hydro’s current supply and
demand situation is nearly balanced, without acquisition of additional resources by 2014, BC
Hydro will increasingly relying on imported power to meet customer demand.

It is commonly believed that the need for new generation could be fully offset by using
electricity more efficiently and effectively through well‐designed and implemented
conservation strategies. Conservation strategies are critically important and part of a
comprehensive and strategic electricity policy. The BC Energy Plan (2007) requires BC Hydro to
meet 50% of incremental electricity demand through conservation. BC Hydro’s Power Smart
program is an aggressive approach to achieving high levels of electricity conservation across
British Columbia and has in fact been designed to meet 73% of British Columbia’s incremental
electricity needs over the forecast period.

Achieving the goal is a significant undertaking and few jurisdictions in North America have
taken on similar goals. The only way to avoid requiring additional generation capacity or
increasing reliance on imported power would be to meet 100% of incremental electricity
demand by conservation, or eliminate population and economic growth, all of which are
unrealistic.

While there may be debate around British Columbia’s electricity supply options, the clear and
simple fact is that electricity demand will continue to grow beyond the province’s current
generation capacity. In order to meet this demand, BC Hydro must rely on a broad range of
resource options that includes energy conservation, capacity additions within its own electricity
generation portfolio and IPPs.
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Part C:

British Columbia Electricity Policy

Because electricity plays a vital role in our society and economy, electricity policy is one of the
fundamental responsibilities of government. Under the Canadian Constitution, provincial
governments own the natural resources within provincial boundaries, and are responsible for
resource development and regulation. Therefore, it is primarily the responsibility of the
provincial government to articulate and implement electricity policy for British Columbia. The
federal government role in electricity policy is limited to the responsibility for harmonizing a
national energy policy framework, offshore development and interprovincial and international
trade and facilities. The federal government is also involved in energy development where
there is a federal responsibility, such as fish, migratory birds and navigable waters.

Like many areas of public policy, shaping electricity policy is a complex process that involves the
interests and priorities of many individuals and groups. While electricity policy in British
Columbia has evolved around the political philosophies of the government of the day, there are
significant forces that come to bear on provincial electricity policy development. Other political
parties, the business community, non‐government organizations (NGOs) and private citizens
use a variety of strategies to influence the development and implementation of electricity
policy. However, governments do not operate in a vacuum and must understand and make
decisions with consideration to the national and international environments. Although a
government may wish to proceed in a certain policy direction, it may find that it is unable to
move in directions that are not consistent with the overall direction of electricity policy in the
North American framework.

Historical Context

Prior to a detailed discussion on British Columbia’s current electricity policies, it is important to
provide a brief overview of the changing North American electricity policy environment and the
evolving British Columbia electricity policy, from the 1970s to today.
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Until the early 1970s, the North American electricity industry and policy environment was
largely unchanged since the 1930s. The electricity industry included a mixture of highly
regulated large public and private vertically integrated monopolies that directly owned and
operated the electricity generation, transmission and distribution assets. These utilities
produced electricity primarily for consumers within their respective service areas and were
interconnected with other utilities primarily to improve system operational security and for
limited direct trading. Wholesale electricity markets for electricity were limited to utilities, and
were not very liquid.

The late 1970s marked the beginning of tectonic shifts in North American electricity policy. The
oil crisis of the mid‐1970s induced a significant economic global recession and demonstrated
the risks associated with relying on imported sources for energy. In the electricity sector, a
number of spectacular cost over‐runs for utility constructed projects, particularly nuclear power
facilities, resulted in consumers facing rapidly rising electricity rates to cover these costs. The
nascent environmental movement also focused the public’s attention on the environmental
impacts of electricity megaprojects. Finally, the scientific community was beginning to identify
higher carbon dioxide concentrations in the atmosphere as a potential source of global
warming. In 1978, US President Carter signed the groundbreaking Public Utility Regulatory
Policies Act (PURPA). PURPA kick‐started the renewable IPP sector by providing IPPs with
access to wholesale electricity markets. PURPA also required utilities to buy power from
independent companies that could produce power for less than what it would have cost for the
utility to generate the power, called the "avoided cost."

The 1980s were marked with significant changes in the way that key sectors in North America were
regulated. Many politicians and economists argued that government regulation was holding back
investment, innovation and lower consumer prices. Key sectors of the economy, including
transportation, financial, communications and energy were deregulated. The IPP sector in the US
began to slowly grow under the PURPA; however, restrictions preventing electricity trade across
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state borders limited the development of liquid markets for electricity trade. British Columbia’s
Social Credit government of the day saw electricity prices rising rapidly in Ontario and the US as a
result of massive cost over‐runs on new generation facilities and significantly curtailed BC Hydro’s
investment in new generation. This coincided with a realization that previous forecasts for
continued strong growth in electricity demand were grossly optimistic. Capital spending plans at BC
Hydro were severely cut back and the utility was instructed to begin purchasing power from IPPs.
Powerex was created in 1988 to market BC Hydro’s surplus electricity in western North America.
This was done for British Columbia to benefit from its surplus power by providing revenue to the
provincial government and subsidizing electricity rates.

The 1990s saw continued deregulation in the electricity sector in North America, driven by US
President George HW Bush’s Energy Policy Act in 1992. This Act opened transmission networks
on a non‐discriminatory basis to non‐utility generators to allow electricity markets to operate
between states. With the creation of open transmission networks, a number of states passed
legislation to create competitive deregulated markets for electricity that would give consumers
the ability to choose which electricity supplier to use. Alberta and Ontario also moved to
partially deregulate their markets.

Under the NDP governments of the 1990s, BC Hydro continued to acquire new electricity from
IPPs, while most of these were renewable electricity, it also included the Island Cogeneration
No. 2 Inc’s 245 MW natural gas fired cogeneration facility. British Columbia’s low electricity
rates were seen as a tool for economic development and the government pursued a power for
jobs program that provided low cost electricity in exchange for job creating investment. With
the US Energy Policy Act opening up the western North American market place to competition,
Powerex expanded its trading activities to benefit the provincial government and BC Hydro
ratepayers. In 1997, Powerex received US regulatory authorization enabling it to buy and sell
wholesale power at market‐based rates anywhere in the US and deliver power directly from
British Columbia to US trade partners. In 1997, the provincial government appointed a task
force to examine electricity market reform, but was unable to reach consensus.
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This brief review of major changes occurring in both North American and British Columbian
energy policies from the 1970s to the end of the 1990s shows a clear path away from an
electricity industry as a locally based and vertically integrated monopoly. During the 1980s and
1990s, the utilities began to focus on maintaining transmission and distribution networks that
were becoming more interconnected, allowing electricity to be traded across the continent.
Electricity generation began shifting toward private companies assuming project and business
risks instead of ratepayers. Despite the significant political philosophical differences between
the Social Credit and NDP governments during the 1980s and 1990s, British Columbia’s
electricity policy also evolved along this path, albeit pragmatically. Supply was being opened up
to a limited degree of competition, while prices remained under the control of cabinet or the
BCUC.

In November 2002, the newly elected Liberal government released its first Energy Plan, which
provided a clear and concise articulation of the government’s electricity policies. The plan
included:
•

Public Ownership – The Energy Plan makes a commitment to continued public
ownership of BC Hydro’s existing core assets, including generation, transmission and
distribution facilities.

•

Restructuring Assets – The creation BC Hydro Transmission Corp to operate the
transmission grid to allow IPPs to sell directly to large consumers and meet
requirements for BC Hydro to continue to trade electricity into the US.

•

New Generation – BC Hydro’s role in new electricity generation was limited to
upgrading and making key improvements to existing generating facilities (such as Mica
and Revelstoke). New electricity generation requirements are to be provided by IPPs,
with 50% of new power supply from clean sources.

•

Independent Rate Review – BC Hydro rates were put under regulation by the BC Utilities
Commission, which had been exempt since 1993.

•
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Transparency and Competition – The cost of bringing new electricity supply into the

system was set through a transparent, competitive process to secure the lowest prices
for ratepayers. This was to be done through BC Hydro calls for power that would be
ultimately reviewed by the BCUC.

When viewed against the backdrop of the North American electricity policy context, the 2002
Energy Plan demonstrated a measured evolution of provincial electricity policy. The policy
attempts to avoid some of the mistakes experienced in other jurisdictions, such as California’s
experience creating an open market for electricity pricing, while still capturing positive
elements of reform such as encouraging competition for developing new supply. With the
creation of BC Transmission Company, BC Hydro would move away from being a vertically
integrated company to one that helps create a more competitive environment for investment
in emerging technology. While critics of the Energy Plan opposed limiting BC Hydro’s role to
upgrading existing facilities, this had in fact been the de facto policy under both the Social
Credit government of the 1980s, and the NDP of the 1990s. The Liberal’s Energy Plan merely
put past practices into words.

Current Electricity Policy Environment

Prior to February 2007, the 2002 Energy Plan was the driving document that described the
provincial government’s approach to managing and regulating the electricity sector in British
Columbia. On February 13, 2007, the provincial government announced as part of its Throne
Speech that the provincial government would be taking initiatives to tackle the challenge of
global warming. The key element of this initiative is a provincial aim to reduce greenhouse gas
(GHG) emissions by at least 33% below current levels by 2020, placing emissions 10 percent
below 1990 levels.

This far‐reaching policy announcement has had a major effect on shaping the province’s
electricity policy. In February 2007, the government of British Columbia released a new Energy
Plan, which defined several fundamental changes to the province’s public policy approach to
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managing the electricity sector. The 2007 Energy Plan signified the provincial government’s
growing concern about climate change and the desire to make sweeping policy changes to
maintain British Columbia’s clean electricity generation. In addition, the provincial government
recognized the fragility of the North American electricity supply network and the importance of
ensuring that adequate supply is both locally available and from a diverse portfolio of supply
options. The resulting key electricity policy elements within the plan include the following:
•

Self‐Sufficiency – The Energy Plan calls for British Columbia to achieve self‐sufficiency in
electric energy supply by 2016 and 3,000 GWh of “insurance” electricity by 2026 to
provide back up in low water years.

•

Energy Conservation – An ambitious target has been set for BC Hydro to achieve 50
percent of its incremental resource needs by conservation.

•

Clean Energy Commitment – British Columbia has committed that all new electricity
generation projects developed will have zero net greenhouse gas emissions.

•

Clean Energy Standard – Under the Energy Plan, British Columbia will maintain the
current 90 per cent of its electricity from clean or renewable sources.

•

Burrard Thermal ‐ Firm energy supply from the Burrard Thermal plant will be replaced
with other resources. However, Burrard would be retained for capacity purposes after
2014.

•

Transmission ‐ The BC Transmission Corporation is to ensure that British Columbia has
adequate transmission capacity and the technology and infrastructure remains at the
leading edge to deliver power efficiently and reliably to meet growing demand.

•

Value Intermittent Resources – Ensure the procurement of electricity appropriately
recognizes the value of aggregated intermittent resources, particularly renewable
resources.

In response to the Energy Plan, BC Hydro initiated multi‐phased renewable electricity
acquisition processes that included the following initiatives:
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•

Clean Power Call – In June 2008, BC Hydro issued a Clean Power Call for firm energy.
This call targeted acquiring 5,000 GWh of clean or renewable energy per year from
larger projects using proven technologies, such as hydro, wind, solar, and geothermal
energy, among others. BC Hydro will acquire power that meets a number of criteria,
including cost, technical parameters and environmental objectives. The target
acquisition was subsequently reduced to 3,000 GWh in December 2008, and then
revised again to indicate that BC Hydro may award more than 5,000 GWh. Results of
the call were announced in March 2010.

•

Bioenergy Call – In February 2008, BC Hydro issued a two‐phase Bioenergy Call for
projects that generate electricity from under‐utilized wood residues (such as wood
infected by mountain pine beetle). BC Hydro subsequently selected four projects that
will generate a combined total of 579 GWh of electricity annually.

•

Small Power Standing Offer – In order to facilitate the development of small scale clean
and renewable electricity producers, BC Hydro is required to establish a Standing Offer
Program with no quota to encourage small and clean electricity producers (greater than
0.5 MW, but under 10 MW).

One of the fundamental attributes of the Energy Plan is that in addition to the benefits of
achieving electricity self‐sufficiency, the Plan also supports the creation of a domestic market
for renewable electricity. With BC Hydro planning to be a principal purchaser of renewable
electricity in the province, investors have a market opportunity that will provide the certainty
required to launch projects.

It is not the purpose of this topic paper to participate in the debate on the province’s electricity
policy within the Energy Plan. Considerable and lively debate on many of the finer points of the
electricity policy is occurring elsewhere and readers are invited to acquaint themselves with this
dialogue. Instead, this topic paper takes the province’s electricity policy under the Energy Plan
as a jumping off point to consider what actions can be taken to realize the economic benefits.
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In June 2008, BC Hydro submitted an application the BC Utilities Commission for a Long Term
Acquisition Plan (LTAP). Using the BC Energy Plan as a planning foundation, the LTAP provided
BC Hydro’s strategy to meet British Columbia’s electricity needs over the next thirty years in the
best interest of ratepayers. Fundamental to the plan was meeting the self‐sufficiency
requirements of the Energy Plan and reducing the reliance on the old and inefficient Burrard
Thermal facility. The LTAP also included a comprehensive assessment of electricity supply
options. In order to achieve electricity self‐sufficiency requirements, the LTAP proposes a
mixture of electricity resources including Resource Smart, Bioenergy Call, the 2008 Clean Power
Call and Future Resources to be defined at a later date. (Figure 10)

Figure 10 – BC Hydro LTAP Proposed Supply Resources
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0

0

88
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276
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1,000
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Bioenergy Call

Total Proposed
Surplus
Source: BC Hydro

In June 2009, the BC Utilities Commission Released a 236‐page Decision, which found that the
LTAP was not in the public interest and ordered BC Hydro to submit a new LTAP no later than
June 30, 2010. This decision was based on the Commission rejecting, or finding deficient, the
following:
•

The Self‐Sufficiency Obligation – BC Hydro’s LTAP submission did not adequately address
how it would achieve self‐sufficiency over the planning period;

•

Cost‐Effectiveness of Energy Conservation Programs – BC Hydro did not demonstrate
the cost effectiveness of its energy conservation programs against supply‐side
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resources;
•

Energy Conservation Plan – BC Hydro allowed its programs to progressively decay over
the relevant period; and,

•

Existing Committed Resources ‐ BC Hydro’s proposal to reduce its reliance on Burrard to
3,000 GWh/year for planning purposes was not supported by the evidence.

Critics of the province’s Energy Plan have viewed the BC Utilities Commission decision as
repudiation of the Energy Plan and BC Hydro’s strategy to acquire renewable electricity from
IPPs. However, the Commission clarified that notwithstanding its decision on the LTAP, BC
Hydro has the scope to move forward with entering into Electricity Purchase Agreements as
planned under the Clean Power Call. The Commission also noted that BC Hydro has the ability
to return to the Commission under a separate process to request a decision whether or not the
Agreement is in the public interest.

The BC Utilities Commission decision left the IPP sector, the investment community, ENGOs and
the general public in confusion about British Columbia’s electricity policy. Fundamentally, the
BCUC made its decision on the basis of its mandate under the Utilities Commission Act, which
requires the Commission to act based on what is in the best interest of the ratepayers; that is,
ensure a mix of new generation that will provide electricity to ratepayers at the lowest cost
while maintaining a secure supply of power.

The central issue of the LTAP decision revolved around reducing reliance on Burrard Thermal.
On October 28, 2009, the provincial government provided direction to the BC Utilities
Commission that Burrard Thermal would no longer be used for planning purposes for firm
energy, and only be used for 900 megawatts of emergency capacity. This decision clarified that
the province would rely on renewable electricity also provided BC Hydro the clarity that it
required to continue moving forward with the Clean Power Call.
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On November 2, 2009, the provincial government also announced the creation of a Green
Energy Advisory Task Force. The Task Force would be comprised of four separate groups that
would report to a new cabinet committee. The news release for the Task Force describes the
individual groups as follows:
•

Task Force on Procurement and Regulatory Reform
This task force will recommend improvements to BC Hydro’s procurement and
regulatory regimes to enhance clarity, certainty and competitiveness in promoting clean
and cost‐effective power generation and identify possible improvements to future clean
power calls and procurement processes.

•

Task Force on Carbon Pricing, Trading and Export Market Development
This task force will develop recommendations to advance British Columbia’s interests in
any future national or international cap and trade system and maximize the value of
BC’s green‐energy attributes in all power generated and distributed within and beyond
BC borders. The task force will also develop recommendations on carbon‐pricing policies
and how to integrate these policies with any cap and trade system developed for BC.

•

Task Force on Community Engagement and First Nations Partnerships
This task force will develop recommendations to ensure that First Nations and
communities see clear benefits from the development of clean and renewable
electricity and have a clear opportunity for input in project development in their areas.
It will work in partnership with First Nations, not only to respect their constitutional
rights, but also to open up new opportunities for job creation and reflect the best
practices in environmental protection.

•

Task Force on Resource Development
This task force will identify impediments to and best practices for planning and
permitting new clean, renewable‐electricity generation to ensure that development
happens in an environmentally sustainable way. The task force will also consider
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allocation of forest fibre to support energy development and invite input from solar,
tidal, wave and other clean energy sectors to develop strategies to enhance their
competitiveness.

While the results from the Green Energy Advisory Task Force have been completed and
submitted to government, they have not been made public. However, it is clear from the
February 2010 Throne Speech that the information is under careful consideration by Cabinet.
The Throne Speech included a passage that the provincial government would take a fresh look
at the province’s regulatory regimes, including the BCUC. While the Utilities Commission Act
includes direction to the BCUC to make its decisions on the basis of the key elements of the
Energy Plan, it is silent on Burrard Thermal. The review will likely clear up any confusion at the
BCUC about how to interpret the provincial energy policy objectives.

The Throne Speech also indicated that the provincial government will introduce a new Clean
Energy Act to encourage investment by IPPs, while also strengthening BC Hydro by providing
fair, predictable clean power calls with simplified procurement tools and new measures to
encourage investment and the jobs that flow with it. The process for clean power calls has
been viewed by IPPs as being a major obstacle to moving forward with investment. The Throne
Speech also indicated that the provincial government will develop and capture British
Columbia’s ability to firm and shape intermitted power supply to deliver reliable, competitively
priced clean power when and where it is most needed.

While it is unclear at this time how most of these items will be implement, subsequent sections
in this paper will provide views on how they may be approached to maximize British Columbia’s
renewable electricity opportunity.
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Part D:

British Columbia’s Renewable Electricity Resources

British Columbia’s renewable electricity opportunity is dependent on the availability of
renewable resources, the technology to generate the electricity at a competitive cost and the
ability to deliver the electricity to markets. This section will provide an overview of British
Columbia’s renewable resources that can be used to generate electricity, as well as the state of
renewable electricity generation technology. This will enable an overall assessment of what are
the realistic opportunities over the next decade for renewable electricity development in British
Columbia.

There are many definitions of renewable electricity. Common to most definitions is the
concept that the resource used to generate renewable energy has an infinite supply that is not
degraded through its use. Renewable electricity is commonly viewed as being cleaner than
electricity generated from fossil fuels because renewable electricity generation generally does
not create GHG emissions. However, no energy source comes without strings attached,
including renewable electricity. While producing GHG‐free electricity, renewable electricity has
its own development issues, primarily related to impacts on the land base. In addition, there
are technological, cost and other issues that affect the readiness of the renewable electricity
resource.

The following tables provide a broad overview of the British Columbia renewable electricity
sources and related assessments.
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Wind Energy
Description

Renewable electricity generated from wind uses
turbines to convert wind into electricity. Wind turns
the turbine blades, which spin a shaft connected to a
generator, which makes electricity. A local transformer
is then used to step up the electrical voltage, so that
the electricity can be sent through transmission and
distribution lines to homes, businesses and other users.
In utility applications, a number of wind turbines are
grouped together into a wind farm to achieve the
economic threshold for a commercial project. Wind
farms use wind turbines that generally range in capacity
from two to four MW. Community or household wind
electricity systems used in off grid applications have
significantly lower capacity that range up to few kW.
Wind energy is a variable resource and cannot be
guaranteed to provide electricity when it is required. When part of large utility system with
many sources of generation, proper planning can maximize the value of wind energy. For
off‐grid locations, wind energy cannot be solely relied on for electricity supply and must be
supplemented with firm sources.
Wind electricity does not produce any direct GHG emissions; however, emissions are
released through the manufacturing of turbines and facility construction.

Resource
Availability

With British Columbia’s immense area, wind energy resources vary significantly across the
province. In 2008, Garrad Hassen Canada completed an assessment of British Columbia’s
wind energy potential and estimated costs of wind energy for BC Hydro. The study was
limited to four main regions identified as having the best wind potential. These include:
•

Vancouver Island – The best resource opportunities are located on the northern
parts of Vancouver Island. Up to 6 GW of potential. Remoteness of resources a
significant challenge.
•

Central and North Coast – Best
resource opportunities located in
offshore areas. Up to 13.5 GW
offshore and 5 GW onshore.

•

Peace River – Up to 18.5 GW of
resource potential. Terrain
suitability and available appropriate
locations will guide opportunities

•

Interior – Up to 9.5 GW. Terrain
suitability and available appropriate
locations will guide opportunities

Source: Garrad Hassan “Assessment of the Energy Potential and Estimated Costs of Wind Energy in British
Columbia”.
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Wind Energy
Current
State of
Technology

Delivered Cost

Large wind turbines are a proven technology that has been used in onshore and offshore
locations. Smaller turbines have been successfully used in off grid locations.
The Centre for Energy reports that in early 2009, Canada had 2,578.91 megawatts of
installed wind energy. Ontario is the leading producer of wind power in Canada, with about
963.7 megawatts of installed capacity, followed by Quebec with 531.8 megawatts, and
Alberta with 520.95 megawatts. Southern Alberta is home to a number of large‐scale wind
projects, including Canada’s largest single site wind farm at McBride Lake. The 75‐
megawatt, 114‐turbine wind farm produces about 235,000 megawatt hours each year.
Wind energy has become increasingly cost‐competitive with conventional generating
technologies. This has been largely due to significant technological improvements in
generating efficiencies and manufacturing cost reductions. With a modular approach to
development and no fuel costs, wind energy can be highly optimized for a particular
geographic location.
The results of BC Hydro’s 2006 Call for Power resulted in delivered cost for wind electricity
between $71 and $74/MWh. The delivered cost for wind energy is expected to continue to
decline with technological and manufacturing improvements.

Capital Cost

Wind energy capital costs are moderate to high. Prior to the global recession, global
demand for towers and turbine blades created supply shortages and rising costs in North
America. However, capital costs are expected to remain more stable as demand and supply
fundamentals return to a more balanced position.

Operating Cost With no fuel costs, operating costs for wind projects are primarily related to facilities

maintenance. Maintenance costs are highly dependent on the remoteness and accessibility
to project locations. Overall, operating costs for wind energy projects are moderate.

Off‐grid
Operations

Good potential for off‐grid applications. Intermittent nature of wind resources requires firm
back up, which negatively affect economics for community level applications.

Siting and
Environmental
Issues

While producing no emissions, there are a number of environmental concerns with wind
energy, including:
Visual Impacts
Wind energy projects typically include a large number of turbines spread over a large area,
or along a ridgeline. As result, they can often been seen from a long distance and can cause
a visual disturbance, particularly near populated areas. Careful planning can mitigate visual
impacts by adjusting the location and spacing of turbines and ground facilities.
Noise Levels
Wind turbines create noise that can affect nearby residences and wildlife. Improvements to
rotor design and careful planning of turbine placement can mitigate, but not entirely
eliminate these impacts.
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Wind Energy
Siting and
Environmental
Issues (cont’d)

Wildlife
One of the biggest concerns from wind energy projects has been the impact on bird and bat
populations from either collisions with turbines or air pressure effects on cardio‐pulmonary
systems. This problem has been reduced as a result of slower turbine rotational speeds and
tower design to reduce perching. In addition, careful planning to avoid migratory routes
and nesting locations is critical.
Land Use
Depending on the location, wind power projects may create land use conflicts. In forested
areas, wind energy projects require clearing trees and cutting roads. This may also create
conflicts with recreational activities and hunting and trapping. In agricultural areas, land
leases for wind energy projects can benefit landowners. The most significant impact is
typically related to the construction of transmission facilities to connect the project to the
electrical grid.

Employment
Potential ‐
Construction

The majority of jobs from wind energy development are generated during the construction
phase. The number of jobs depends on the size and location of the project. Small to
medium size projects will support 100 to 400 person years of employment. Large projects
will support 1,000 to 2,000 person years of employment. Majority of construction jobs
require specialized skills.

Employment
Potential–
Operations

Small to medium size projects will support around 10 operational jobs. Large projects will
support 30 to 50 operational jobs.

Ocean Energy
Description

Ocean energy refers to all forms of renewable energy derived from the sea. Canadian
technologies concentrate on developing wave and tidal current power generation.
Wave systems capture the energy present in
ocean waves and convert it into mechanical
energy and then electricity.
Tidal current systems capture the kinetic energy
from tidal streams, which are in turn caused by
rising and falling tides; most devices being
developed for tidal stream energy use some form
of underwater windmill to drive a generator.
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Ocean Energy
Resource
Availability

Wave Energy
Wave energy in the NE Pacific is largest in the open ocean and decreases as you cross the
continental shelf and approach land. Studies suggest considerable potential along deep‐
water sections of British Columbia’s Cost, such as the west coast of Haida Gwaii.
Wave power along the coast can vary significantly from place to place making it difficult to
estimate the wave potential of any given point. Wave energy also experiences significant
seasonal variation with the mean wave power 6‐7 times greater in the winter than in the
summer.
In the deep waters off British Columbia’s coast, the mean annual wave energy flux ranges
from 45‐55kW/m. There is also significant wave energy potential along the western shores
of Haida Gwaii and Vancouver Island with mean annual wave power estimated between 30‐
40 kW/m. Sheltered inshore
locations have relatively mild wave
climates and are not strong sources
of potential wave energy.
Tidal Energy
Two important factors that
influence the magnitude of tidal
currents are the phasing of the
tides (location and timing of high
and low tides) and the presence of
narrow passages (concentration of
tidal flow).
High velocity / high energy flows,
(those offering the best
opportunities for energy
extraction), tend to be confined to
very small areas. It is thus very
difficult to quantify and assess tidal
current energy along an expansive
coastline. That being said, they are
most often found at entrances to
estuaries and coastal embayments,
narrow channels or passages
between islands, and major
headlands. Haida Gwaii, areas off
Banks Island (North Coast) and
areas between the Central Coast
and Vancouver Island are likely
spots for strong tidal action.
Source: A. Cornett. “Inventory of Canada’s Marine Renewable Energy Resources”. National Research Council,
Canadian Hydraulics Centre. Canada. April 2006.
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Ocean Energy
Current State
of Technology

Most ocean energy conversion technologies are at the research, development, or
demonstration stages. While this technology appears to be very promising, there remains
considerable research and development required for broad commercialization.

Delivered Cost

With limited commercial development of ocean energy projects, there is considerable price
uncertainty for this technology. The BC Hydro 2004 LTAP application noted an expected
delivery cost of $100 ‐ $360 /MWh.

Capital Cost

Capital costs for ocean energy systems are very high, reflecting the immature state of the
technology. The challenge is to reduce costs by commercializing the technologies, as
happened in the 1980s and 1990s with wind generation technologies.

Operating Cost Operating cost for ocean energy systems are uncertain until there is experience with
commercial projects.

Off‐grid
Operations

High reliability of ocean energy resources makes this a good off‐grid potential resource.

Siting and
Environmental
Issues

With limited development of ocean energy projects, there have been very few studies
looking into environmental impacts of these projects. Impacts will be highly dependent of
the type of technology utilized and the specific local environmental conditions.
Both wave and tidal energy projects have the potential to affect the water flows, which may
impact local flora and wildlife. In addition, there is potential to affect local fishing and
shellfish activities and First Nations traditional use. Finally, there is also the potential to
affect local navigation.

Employment
Potential ‐
Construction

The BC‐based Ocean Renewable Energy Group (OREG) estimates 50 to 100 jobs per 10 MW
in manufacturing and installing ocean energy projects.

Employment
Potential–
Operations

OREG estimates one operating and maintenance position for every 10 MW of installed
capacity.

Market
Readiness

Low degree of market readiness.
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Small Hydro or Run of River
Description

Hydro projects generate electricity by allowing water to fall through a turbine that is
connected to a generator.
The amount of energy generated
depends on the volume of water
going through the turbine and the
height from which it has fallen.
For traditional large hydro
projects, a watercourse is either
dammed from bank to bank to
create a large store of water, with
water diverted into a penstock
(pipe) that flows into turbines on
a shallow gradient (run of river
hydro).
Small hydro, or run of river hydro, projects do not create a large store of water. Instead, a
portion of the stream water is redirected into a penstock and sent downhill to the turbines.
The velocity of the water in the penstock increases to achieve the speed required to spin
the turbines. Once it passes through the turbine, the water is returned to the stream.
Some projects include a small weir of low dam to store usually not more than a few days’
worth of storage.
Alternation of the stream flow is minimized. The stream area between penstock diversion
and where it is retuned to the stream experiences the majority of the impact.
Definitions of “small” and “micro” hydro also vary. A common cut‐off point in British
Columbia is 10 MW for “small”, as 10 MW has been a threshold in past BC Hydro calls and is
the threshold for the standing offer program. “Micro” may be anything below 2 MW, and in
some jurisdictions is considerably lower.
Because small hydro relies on natural stream flow, which is variable throughout the year,
electricity production will also vary throughout the year. In British Columbia, stream flows
peak in the spring with the snowmelt. This variability creates the need for firm electricity
generation to backstop small hydro electricity production.
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Small Hydro or Run of River
Resource
Availability

With its mountains, streams, and precipitation, British Columbia has significant
opportunities to develop small and micro hydro resources. A 2007 report prepared by Kerr
Wood Leidal Associates Ltd. for BC Hydro identified over 8,000 potential project locations in
British Columbia. Of these 8,000 potential projects, there are approximately 100 projects
estimated to have a unit energy cost of under $100/MWh with a total of approximately
1,400 MW of capacity and 6,100 GWh/a of average annual energy. These include:

Current State
of Technology

Small hydro electricity development is a mature technology used around the world with
great success.

Delivered Cost

Based on the results from the 2006 BC Hydro Call for Power process, the delivered cost
from small hydro is estimated between $60 and $95/MWh. This figure is highly dependent
on the quality of the resource and the cost to deliver the electricity to the electrical grid.

Capital Cost

While costs are highly site‐specific, $2 to $3 million per installed megawatt is often used as
an order of magnitude.

Operating Cost Operating costs are low for small hydro projects. The majority of costs are related to
maintenance of turbines, generators and transmission facilities.

Off‐grid
Operations

Highly reliable resource availability provides for significant off‐grid potential. Small hydro
may be subject to more variable resource availability due to season variations in water flow
patterns.

Siting and
Environmental
Issues

Because they are smaller than conventional large hydro projects, impacts from small hydro
are generally viewed as causing less significant and fewer impacts; however, they are not
without concern. These include:
Visual Impacts
The new developments for small hydro projects are generally within a small area. However,
because they are often located in remote areas without other types of development
nearby, the visual impact can be locally significant. Careful planning can mitigate visual
impacts by adjusting the location and visually hiding the development.
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Small Hydro or Run of River
Siting and
Environmental
Issues (cont’d)

Noise Levels
With the majority of equipment being located in heavily shielded buildings, noise impacts
are relatively minor.
Wildlife
One of the biggest concerns from small hydro projects is the impact on wildlife, particularly
fish and fish habitat. Environmental licensing processes typically require small hydro
operators to maintain minimum flow levels to protect fish habitat.
Land Use
Depending on the location, small hydro projects may create land use conflicts. In British
Columbia, recreationists have been particularly concerned about potential impacts of small
hydro development on the ability to use streams for other purposes. This has been
mitigated through small hydro developers and recreation groups establishing agreements
on planned water flows; i.e., ensuring sufficient stream flow is in place to for kayakers.

Employment
Potential–
Operations

Operations employment ranges from 2 to 20 jobs depending on the size of the project.

Solar
Description

Solar energy technology captures
incoming solar radiation (sunlight) to
create heat energy and electricity.
Solar thermal technologies are
commonly used in water heating
applications for residential or small
commercial/institutional
applications.
Photovoltaics (PV) are a
semiconductor‐based technology,
converting light energy into electricity that can be used immediately or stored in batteries.
Solar power is intermittent and diffuse, so storage technologies are essential. In addition to
solar PV, emerging technologies that concentrate and store solar power offer the best hope
of reducing costs.
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Solar
Resource
Availability

Natural Resources Canada provides estimates of the electricity that can be generated by
grid‐connected photovoltaic arrays without batteries (in kWh/kW) and of the mean daily
global insolation (in MJ/m2 and in kWh/m2).
The solar energy potential in British Columbia
varies greatly between summer and winter.
The areas with the best potential in British
Columbia are the southern interior and the
Kootenays.

Current State
of Technology

There have been significant efficiency improvements in solar energy over the last several
decades and there are now commercial grid installations in areas with high solar energy
resources such as the Southwestern US.
Most applications in Canada are in remote and off grid areas and in low‐demand
circumstances such as communication towers.

Delivered Cost

The delivered cost of solar energy remains extremely high compared to other renewable
electricity options. BC Hydro’s LTAP quotes a Cost can range from $700 ‐ $1700/MWh.

Capital Cost

Solar PV electricity is relatively expensive.

Operating Cost Operating costs are extremely low.
Off‐grid
Operations

Highly reliable resource availability provides for significant off‐grid potential. Run of river
projects may be subject to more variable resource availability.
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Solar
Siting and
Environmental
Issues

Solar PV and solar thermal energy are clean and renewable sources that have no fuel costs
and no emissions to the air or water. Large “solar farms” require land for vast PV panel
arrays, which can have significant local sitting impacts.

Issues
Mitigation
Potential

Proper planning can resolve many issues.

Employment
Potential ‐
Construction

Most solar PV employment occurs at the off‐site manufacturing and on‐site construction
stages.

Employment
Potential–
Operations

Operations employment is extremely low.

Market
Readiness

High degree of market readiness.

Biomass
Description

Biomass (also referred to as bioenergy)
is “renewable carbon energy”, since it
is the result of the conversion of
biomass (the product of
photosynthesis) into two useful forms
of energy:
•

Heat and electricity from solid
biomass (including wood
pellets) or biomass that has
been converted to a gas; and,

•

Biofuels, such as ethanol from
grain or cellulose, or biodiesel from oilseeds and waste greases to replace or
supplement gasoline and diesel fuel.

Sources for bioenergy include trees, logging debris, agricultural wastes, food processing,
and manure. It tends to be a low‐density energy resource with two main advantages ‐
reasonable cost and carbon neutrality.
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Biomass
Resource
Availability

At present, there is a high degree of uncertainty regarding the potential supply. Supply
sources in British Columbia include:
•
•
•
•
•

Sawmill and wood processing mills
Mountain Pine Beetle damaged wood
Sustainable forestry operations
Agricultural operations
Landfills.

While the potential supply from Mountain Pine Beetle Wood and sustainable forestry
operations are very significant, wood waste provides the largest immediate potential and
cost effective source of biomass in British Columbia.
New co‐generation facilities and a growing wood pellet industry are expected to consume
much of the available resources. Opportunities associated with harvesting residue are also
difficult to quantify and at this point are considered cost prohibitive.
Other sources of biomass energy include municipal solid waste (landfills being the primary
source), demolition and land clearing waste, and agricultural waste. Again, no inventories
identifying this potential exist. Current technologies and economies of scale limit these
activities to areas with close proximities to urban centres.

Current State
of Technology

Worldwide, biomass is the fourth largest energy resource after coal, oil, and natural gas.
More wood is used throughout the world for heating and cooking than is used for forest
products manufacturing.
Not all biomass is turned into electricity. The City of Revelstoke owns a district energy
system where woodwaste from a sawmill fuels a boiler that provides heat for drying lumber
and for buildings in downtown Revelstoke. Larger landfills have methane gas collection
systems that can heat greenhouses as well as generate electricity. A pulp mill in Quesnel
provides hot treated water to heat an adjacent tree nursery greenhouse. An urban biomass
generation project in Victoria is nearing completion. Using heat and pressure, British
Columbia produces over 900,000 tonnes of wood pellets, of which 90% are exported for
thermal power production overseas.

Delivered Cost

The 2006 BC Hydro Call for Power found the delivered cost of biomass to be between $75
and $91/MWh. This figure is highly dependent on the type and location of the facility.

Capital Cost

Because conventional combustion and steam boiler power generation has strong
economies of scale, small plants can rarely compete with grid‐supplied power. Capital costs
do not fall appreciably below 20 MW, so plants smaller than this are typically cost
prohibitive, unless used equipment is bought or the plant is located at an existing forest
products facility.
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Biomass
Operating Cost The cost to generate electricity from wood residue is highly sensitive to the cost to acquire
and transport the resource to the plant.

Moisture content may be a problem for biomass proposals. Typical interior British
Columbia wood residue fuel is 50% water. As a result, much of the inherent energy in wood
fuels is consumed in boiling off the water before any useful energy is produced. With
coastal wood fuels, moisture content can exceed 80% in winter, making it difficult to
achieve efficient combustion temperatures. Some coastal pulp mills employ hog fuel
presses to squeeze out water.

Off‐grid
Operations

Small‐scale wood residue power projects may be feasible in off grid communities, provided
there is a readily accessible source such as mill residues or harvesting debris. The use of
synthetic gas from wood in a conventional internal combustion engine may be viable for
communities now paying over 20 cents/kWh for diesel‐generated electricity.

Siting and
Environmental
Issues

When used for energy, biomass is considered clean and carbon neutral because it releases
no more carbon to the air than it absorbed during its lifetime. When used to replace non‐
renewable sources of energy, bioenergy reduces the amount of greenhouse gases released
to the air.
Biomass generation plants or expansions are usually strongly supported by host
communities, as air quality often improves due to the closure of beehive burners. Flue gas
conditioning is needed to comply with particulate emission regulations, unless the wood is
first gasified or transformed into a liquid bio‐oil.

Issues
Mitigation
Potential

Proper planning can resolve many issues.

Employment
Potential –
Construction

A typical 50 MW biomass facility will create between 150 and 300 person years of
employment.

Employment
Potential –
Operations

As with most other thermal plants (e.g. coal, oil, nuclear), biomass generation plants
employ more operational staff per unit of installed capacity than wind or hydro. (Bioenergy
generation also enjoys higher capacity factors than wind and non‐storage hydro, so may be
more suitable when matched with diesel generation as a backup.) Most positions are
skilled trades. Truckers are also needed to transport the fuel and haul away ash.
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Geothermal
Description

At depths of 1 to 4 km below the
surface, highly pressurized water can
be superheated to over 100 degrees
Celsius.
To generate electricity, hot, high‐
pressure geothermal water is piped
to power plants on the surface
where much of it explosively boils
(“flashes”) to steam.
The steam drives a turbine and
generator to produce electricity and the residual water is usually returned to the source rock
through injection wells to help maintain pressures and prolong productivity.
For lower temperature geothermal reservoirs, the hot geothermal waters are passed
through a heat exchanger to heat a secondary working fluid that vaporizes at a lower
temperature than water.

Resource
Availability

British Columbia is located on the Northwest subduction zone on the North American
continental plate creating significant potential for geothermal resources. British Columbia
has extensive high and mid grade geothermal developments potential in most regions.
A report produced by BC Hydro in October 2002 identified 16 perspective geothermal sites in
British Columbia based on their geologic settings (volcanism faults), evidence of repeated
volcanism and the occurrence of hot springs and other geothermal manifestations. Of these
16 sites, 6 sites were felt to offer the greatest potential for commercial production based on
their resource characteristics and distance to existing transmission lines. The data from this
study have not been made public, nor have the names and locations of the other 10
potential sites been identified.
Work conducted in the early 1980s by the Ministry of Energy and Mines found high to
moderate potential for low‐grade geothermal energy reserves in the Central and North Coast
and Haida Gwaii.
Source: Ministry of Energy, Mines and Petroleum Resources
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Geothermal

Current State Geothermal technologies are mature, combining oil and gas drilling and production
of Technology technology with conventional steam generation. The size of the resource, temperature,

drilling depth, and site and grid access are the main factors affecting commercial viability.

Annual global capital investment in geothermal energy is estimated at around $2 billion per
year. In Iceland, over 50% of the country’s total energy needs are met by geothermal energy,
in the form of electricity generation (18%) and space heating (60%). Industry, greenhouses,
fish farming, swimming pools, and snow melting account for the rest of Iceland’s geothermal
use.
There are no operating geothermal power plants in Canada. Drawbacks to development
include the high upfront cost of drilling deep wells into rock to confirm the temperature and
extent of the resource, and the porosity of the rock in which it is found.

Delivered Cost The estimated delivered cost for geothermal electricity ranges between $44 ‐ $60/MWh. BC
Hydro’s 2008 LTAP estimates the unit energy cost of a 100 MW Meager Creek plant
configuration at $59/MWh (6% discount rate) to $68/MWh (8% discount rate).

Capital Cost

48

The capital cost for a geothermal plant is approximately $5million dollars per MW.
The cost will vary depending of the remoteness of the facility location and depth required to
drill.

Geothermal
Operating
Cost

With no fuel costs, operating costs for geothermal facilities relate to ongoing maintenance.
With any facility using high‐pressure steam, maintenance is critical to ensure the facility is
running as continuously as possible.

Off‐grid
Operations

Because they operate at higher capacity factors, geothermal electricity generation offers
more firm energy than most other renewable resources. This would reduce the dependence
on diesel back up in off grid locations. While small‐scale plants are likely uneconomic with
current technology, larger plants developed in response to BC Hydro’s needs could also
provide clean electricity or displace diesel generation in the vicinity of the plant.

Siting and
Environmental
Issues

Geothermal power is a clean and generally sustainable resource that produces few
emissions. Impacts of exploratory drilling for the resource are similar to those of oil and gas
well drilling. The steam from an operating plant can contain dissolved gases, including
carbon dioxide and hydrogen sulphide that can be emitted in the absence of control
technologies. Water is normally re‐injected, but there may be environmental effects if it is
discharged into nearby streams or lakes.

Employment
Potential ‐
Construction

Socio‐economic considerations associated with a geothermal plant are similar to those of a
biomass plant of similar size, except wells need to be drilled, and there would be no trucking
otherwise associated with delivering biomass and removing ash.

Employment
Potential–
Operations

In Iceland, geothermal plants are popular tourist and visitor attractions, as most offer a
combination of spas and hot springs, interpretation centres, hiking, and other recreation
opportunities.

Based on the information above, British Columbia’s renewable resources can be ranked
according to the amount and quality of resources, state of technology and other key factors.
While each of British Columbia’s green electricity resources provides opportunities for
development, Small hydro is ranked highest because it has the best combination of resource
availability, state of technology, financial viability and benefits. Wind follows closely behind
small hydro, the result of being slightly more complicated to operate, particularly in remote
locations, and less reliable. British Columbia’s significant biomass resources are an important
opportunity; however, it is ranked third due to challenges acquiring biomass feedstock. With
highly variable seasonal fluxuations and high delivered costs, solar ranks fourth, although has
some significant opportunities for off grid opportunities. While geothermal is very low‐cost, it’s
resource availability is very limited. Ocean energy rounds up the final ranking which reflects
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the fact that the technology is at very early stages of development and will not be commercially
available for a number of years.

Summary of British Columbia Renewable Resources
Rank
Resource
Availability
Current State of
Technology
Delivered Cost
$/MWh
Capital Cost

Small Hydro

Wind

Biomass

Solar

Geothermal

Ocean

1

2

3

4

5

6

Low

High

High

High

High

Moderate –
High

High

High

Moderate

Moderate

High

Low

$60 ‐ $95

$71 ‐ $74

$75 ‐ $91

$700 ‐ $1700

$44 ‐ $60

$100 ‐ $300

Low‐Moderate

Moderate

Moderate –
High

High

Moderate

High

Low

Low – Moderate

High

Operating Cost

Low

Off‐grid
Operations
Opportunity

High

Moderate

High

Moderate

High

High

Siting and
Environmental
Issues

Low –
Moderate

Moderate

Moderate –
High

Moderate

Low

Moderate

Employment
Potential ‐
Construction

Moderate

Moderate

High

Moderate

Moderate

Moderate

Low‐Moderate

Low –
Moderate

High

Low

Low – Moderate

Low

High

High

Moderate

High

High

Low

Employment
Potential–
Operations
Market
Readiness

50

Low‐Moderate Moderate‐High

Part E:

Factors Shaping A Renewable Electricity Revolution in
British Columbia

Over the next decade there are a number of factors that will have significant effects on the
development of British Columbia’s second renewable electricity revolution. The following ten
factors will likely have the most significant impact on whether or not British Columbia will be
able to achieve a second renewable electricity revolution.

1. Provincial Policies Creating a British Columbia Market for Renewable Electricity

The BC Energy Plan creates an important local market for renewable electricity that will support
the foundation for a thriving and sustainable provincial renewable electricity sector. The plan
anticipates increases of 10,000 GWh of new electricity supply by 2016 and 18,350 GWh by 2025
to meet expected increased demand in British Columbia and achieve self‐sufficiency. This
creates a ready market for renewable electricity producers in British Columbia. Other elements
of the Energy Plan, such as the requirement that fossil fuel powered facilities are carbon neutral
and the requirement for British Columbia to source 90% of its electricity needs from renewable
sources, creates a de facto requirement that any electricity developments in the province are
renewable.

It is clear from recent announcements that the provincial government is planning to make
additional policy changes that will strengthen the opportunity to generate and market
renewable electricity in British Columbia. This is fundamental to creating a thriving and
competitive renewable electricity sector, and realizing British Columbia’s second renewable
electricity revolution. Without this market there would be little, or no, renewable electricity
sector in British Columbia.

However, creating a market is not in itself sufficient to ensure that a thriving and sustainable
renewable electricity sector will be achieved. For a market to function, there should be a
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reasonable expectation that parties can enter the market with a relative amount of ease. There
are numerous factors within the responsibility of the provincial government that will have a
significant impact on the ability for renewable electricity proponents to move their projects
forward from a concept to a completed project. One of the major factors is the process by
which BC Hydro acquires electricity through its Clean Power Call, which will be addressed later.
There are also numerous provincial laws, regulations, policies and processes that have
significant impacts on the ability of project proponents to get into the market.

Interested renewable electricity developers have looked at British Columbia’s renewable
resource opportunities with considerable interest, only to pull back when they begin to
understand the complex and uncertain process required to enter into British Columbia’s
domestic market. These range from drawn out and uncertain tenuring processes7,
uncoordinated provincial/federal environmental assessments and lengthy permitting processes.

2. US Export Markets for Renewable Electricity

Most US states have policies or legislation, generally referred to as Renewable Portfolio
Standards (RPS), which require utilities to supply a portion of electricity from renewable
sources. RPS’s typically require 10% to 33% of electricity supplied from renewable sources with
a phased timeline to achieve the standard, usually within twenty to thirty years.

Certified renewable energy suppliers earn certificates for every unit of electricity they produce,
and then can sell these along with their electricity to utility. Utilities then pass the certificates
to a local regulatory body to demonstrate their compliance with their regulatory obligations.
Because it is a market standard, the RPS relies almost entirely on the private market for its
implementation. Those supporting the adoption of RPS mechanisms claim that market
implementation will result in competition, efficiency and innovation that will deliver renewable

7

The provincial government recently issued a single geothermal tenure in the Knight Inlet area.
Geothermal companies had expressed interest in obtain tenure for several years.
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energy at the lowest possible cost, allowing renewable energy to compete with cheaper fossil
fuel energy sources.

Despite the requirements for utilities to achieve a minimum portion of their electricity supply
from renewable sources and the rapid pace of renewable electricity development, renewable
electricity supply is not coming on stream fast enough to meet demand created by RPS’s. While
many of these states have “buy local” requirements within their RPS’s, a number of states have
made changes and are considering, or have already made, changes to these policies in order to
meet targets. In particular, California has proposed legislative changes to make its market for
renewable electricity more open to outside producers.

In addition to a domestic British Columbia market for renewable electricity, there is a significant
potential for renewable electricity generated in British Columbia to also be exported to US
markets. However, renewable electricity IPP’s in British Columbia are hampered by the
intermittent nature of their production ‐ electricity buyers typically require the purchased
electricity to be supplied at a specific time so that they can properly plan to meet their own
local demand. Because renewable electricity generators cannot guarantee their supply,
markets heavily discount prices. In order to avoid this discounting, firm supply to back up the
electricity from renewable electricity producers is necessary.

Some commentators have been critical of any discussion to export electricity from British
Columbia, and particularly from private producers. This is difficult to understand when viewed
in the context of other resource sectors in British Columbia. In all other natural resource
sectors in the province – agriculture, fisheries, mining, forestry and oil and gas – the private
sector harvests the province’s natural resource wealth and exports to external markets. This
has been the primary source of British Columbia’s wealth over the past 150 years. The
provincial government collects its share by collecting taxes and royalties on these activities, and
good paying employment opportunities are created for British Columbians.

53

It is unclear why electricity should be any different from these other natural resources. The
environmental impacts from renewable electricity are certainly no greater than any other
resource development activity in the province, and in fact, are likely significantly less. In
addition, by exporting renewable electricity into other jurisdictions, other less‐clean options are
offset.

It is often argued that exports should not be allowed because rivers are a public asset and
owned by the citizens of British Columbia. This is no different from virtually all of the province’s
forestry, mineral and oil and gas resources.
.
3. Local Community and Provincial Benefits From Renewable Electricity Projects

Renewable electricity development generates economic benefits to both the community where
they are located, as well as the province as a whole. At the local level, there is a wide‐range of
potential benefits that may result from the development of renewable electricity. These may
include:
• The use of locally manufactured content
• The use of local contractors during construction
• Buying shares or other investment opportunities for local residents and businesses
• Potential involvement in the development process by local landowners, groups or individuals
• Land rental to the local landowner(s)
• Local community facility improvements
• Lump sum or regular payments into a fund for the benefit of local residents
• Employment of local people in the operation and maintenance of the renewable electricity facility
• Improvements to local environment and wildlife habitats
• Visitor centres and tourist facilities
• Education visits and school support
• Sponsorship of local groups and teams
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For many communities in British Columbia, renewable electricity development represents an
important, and often the only, economic development opportunity. This is particularly the case
for communities that have been impacted by the Mountain Pine Beetle or the economic
downturn.

For British Columbia, renewable electricity development can be a major driver for economic
growth. In March 2010, the Minister of Small Business, Technology and Economic Development
announced that nine of the 10 top‐valued major construction projects proposed between
October and December 2009 focus on clean energy, including:
• Rocky Creek Wind Energy Project in Tumbler Ridge – $1.2 billion
• Machmell River Hydropower Project in Campbell River – $900 million
• Metro Vancouver Waste‐to‐Energy Incineration Facility – $500 million
• Upper Lillooet River Hydroelectric Project in Pemberton – $222 million
• Bronson Slope Hydropower Project in the Stewart Region – $216 million
• Tzoonie River Hydropower Project in Sechelt – $186 million
• Lower Wood River Hydropower Project in Mica – $144 million
• Hurley River Hydroelectric Project in Pemberton – $138 million
• Gun Creek Hydroelectric Project in Pemberton – $108 million

The total value of these projects is more than $3.6 billion. While it is not guaranteed that these
projects will all be constructed, developers for these projects will be investing millions of dollars
to evaluate, plan and seek approval to construct these projects.

Beyond the direct economic benefits, renewable electricity development can have a host of
social and environmental benefits for British Columbians, including:
•

Generational Benefits – focusing on renewable electricity development will ensure that British
Columbia meets today’s electricity needs without creating a burden for future generations.
Future generations will not be burdened with challenges like the Burrard Thermal situation.

•

Protecting British Columbia’s Environment – renewable electricity developments have minimal
or no negative environmental impacts compared to conventional electricity options.
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•

Support Climate Change Goals – renewable electricity developments have little or no net GHG
emissions, which will help British Columbia to achieve its climate change goals.

4. BC Hydro Renewable Power Acquisition Process

The BC Hydro Clean Power Call is the primary procurement process for renewable electricity
developers in British Columbia. The most recent Call for Power was issued in June 2008, with
BC Hydro announcing in March 2010 that it had selected 19 projects for the award of an
electricity purchase agreement. Additional selected projects are anticipated to be announced
by May 2010.

BC Hydro’s Clean Power Call is a competitive process whereby BC Hydro evaluates projects
based on a number of criteria primarily related to pricing and the certainty of providing firm
supply. The response to the June 2008 Call for Power greatly exceeded BC Hydro’s 5,000 GWh
anticipated award ‐ more the 17,000 GWh worth of projects were submitted. While this process
guarantees ratepayers that BC Hydro is acquiring incremental resources at the lowest cost
available in the market place, it does not necessarily support the orderly and expeditious
development of renewable IPPs.

IPPs face a number of significant issues advancing projects through to completion, including:
•

undertaking resource assessment and project design and planning;

•

environmental assessment that can take several years to complete;

•

developing constructive relationships with local communities and addressing community
concerns;

•

undertaking consultation and accommodation with First Nations and potentially negotiating
business relationships around proposed projects.

IPPs must spend considerable time and resources working on these issues with a high degree of
uncertainty whether or not they will be selected through the competitive process.
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5. Concerns About Renewable Electricity Development

There has been significant concern expressed by environmental organizations about the
potential environmental impacts of renewable electricity development, particularly the
cumulative effects of many developments. Many mainstream environmental organizations
publicly recognize that achieving significant growth in renewable electricity development will
require the participation of the private sector, utilities, First Nations and communities.
However, these environmental organizations are concerned that there isn’t sufficient oversight
around the overall direction of renewable electricity development and specific areas for
development.

These organizations believe there is a lack of a rigorous and transparent provincial‐scale
planning framework for new electricity generation projects which is leading to social,
environmental and economic impacts. They cite a number of planning exercises British
Columbia has recently participated in, or undertaken, including the Western Renewable Energy
Zones initiative, the BC Utilities Commission Transmission Inquiry, and water use plans for BC
Hydro facilities. At the same time, BC Hydro operates a separate process for deciding which
Independent Power Projects (IPPs) to purchase electricity from. The concern is the different,
seemingly unconnected, processes may prove to be ineffective unless they are integrated and
given appropriate mandates so as to create an effective overall planning framework.

Some organizations recommend a complete provincial environmental lands screen, such as that
originally developed for the Western Renewable Energy Zones process, which would be used in all
energy‐related planning processes now underway. This would be an important first step towards
systematically identifying environmentally sensitive areas and lands outside of parks and protected
areas that are inappropriate for the development of renewable electricity. This process would set
maximum thresholds for environmental impacts in defined development areas based upon a
cumulative effects assessment and be implemented by means of a reformed water licensing and
Crown Land lease structure incorporating project‐specific environmental assessments.
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British Columbia went through extensive land use planning processes during the 1980s and
1990s to identify what types of activities would be acceptable on Crown lands throughout the
province. These processes resulted in plans that have been reasonably effective at managing
resource development and balancing environmental values. It is somewhat naïve to expect
that these plans can be reviewed in the context of renewable electricity without opening up the
entire plan to review. This would be the start of a process that would take years to complete
without necessarily enhancing certainty for investors and stakeholders.

British Columbia has numerous safeguards in place to ensure that renewable electricity projects
are consistent with local values as well as meeting high environmental requirements, including:
•

Land use plans that clearly indicate what kinds of activities are acceptable in different
areas and what areas are protected.

•

A rigorous, transparent and open environmental assessment process that often results
in impact mitigation measures.

By no means should renewable electricity projects be approved by the virtue of being
renewable. Projects that produce unacceptable impacts, or are unable to mitigate impacts,
should be rejected. This is the situation that is occurring today. While there are numerous
projects that have been proposed throughout the province, only a small number have actually
moved toward project construction. The vast majority of projects fail either through technical,
economic or environmental shortcomings.

6. Electricity Consumption Continues to Grow

As has been shown, British Columbia’s demand for electricity will continue to grow over the
next decade and beyond. The recently released US Energy Information Agency’s Annual Energy
Outlook 2009 shows that US demand for electricity will continue to grow at a relatively modest
one percent between 2007 and 2030. However, the international picture, particularly for the
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developing world is significantly different.

Although the current economic downturn is expected to dampen electricity demand in the near
term, the US Energy Information Agency’s International Energy Outlook 2009 reference case
shows that growth in electricity demand will return to trend after 2010. While electricity
growth in OECD countries is expected to average 1.2 percent per year, growth in non‐OECD
countries is expected to increase by an average of 3.5 percent per year.

7. The Global Renewable Electricity Revolution

Growing demand will require countries to make choices about how they will supply electricity.
Most developed countries and a number of key developing countries, China, India and Brazil in
particular, have strongly embraced the development of renewable electricity to both replace
existing fossil fuel based generation and meet incremental demand. Many countries have set
renewable energy targets to substantially increase the percentage of energy supply from
renewable sources.

The EIA outlook anticipates that world renewable energy use for electricity generation grows by
an average of 2.9 percent per year, and that the renewable share of world electricity
generation will increase from 19 percent in 2006 to 21 percent in 2030. In 2008, global
investment in wind, solar and biofuels reached $US115.9 billion, a 53 percent increase over
2007.8 Investment over 2009 and 2010 is expected to fall dramatically as venture capital and
institutional lending has fallen significantly.

Satisfying world demand for green renewable electricity will create massive markets for
technical know‐how and technology.

8

Clean Edge. Clean Energy Trends 2009. March 2009.
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8. Improving Technology and Economics

Green electricity technologies have improved significantly over the past several decades. Some
of the most dramatic improvements have come in wind power, which has benefited from major
improvements to blade design that more efficiently captures wind energy, higher towers to
capture more consistent and stronger winds, and new gearless generators. During the 1980s
output for each wind generator was measured in KW, whereasthey are now commonly 3 to 4
MW. Over the next decade, technological improvements to green electricity will continue.

Technological improvements will undoubtedly lead to financial improvement and the delivered
cost of power from green electricity projects will continue to fall. Small hydro and wind power
are nearly competitive with traditional generation options such as coal and large hydro, and
when full lifecycle and social costs are considered, may be more competitive.

9. Opportunities for First Nations

Aboriginal rights and title create a unique opportunity for First Nations to have a role in, and/or
benefit from, all renewable energy development on their traditional lands. The role and
associated benefits for First Nations will vary depending the nature and scope of the project
and the capacities and interests of the First Nations and IPP involved. It is worth noting that the
potential benefits of renewable energy development to First Nations communities go beyond
those accorded under rights and title.

First Nations want healthy, economically sustainable, vibrant communities in which future
generations are able to prosper while retaining their cultural traditions and values. Renewable
energy projects provide future‐oriented economic development opportunities that are in line
with First Nations respect and values for the land. They create an opportunity for First Nations
to become leaders in an emerging, economically viable field that marries sustainable economic
development with clean energy alternatives that, when developed responsibly, help to support
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long‐term environmental sustainability. The types of benefits derived from renewable resource
development opportunities might include:
•

Economic development benefits: including partnerships, benefit sharing agreements,
leases and royalties, jobs, education and training, and other capacity building
opportunities;

•

Community development benefits: engaging communities to become active participants
in defining and building agreement around community needs and interests and the best
way to capitalize on them.

Renewable electricity opportunities are, in the short‐to‐medium term, likely to be led by IPPs
who bring the experience, technical expertise and access to capital required to develop and
manage a large‐scale project. Some First Nations may be well positioned to partner with a
proponent on the project or play a significant management role. An example is the Crab/Europa
Hydro Electric Project which is a partnership between the Haisla First Nation and Queen
Charlotte Power Corporation. Other First Nations may wish to play a more indirect role seeing
their interests met through leasing agreements, benefit sharing arrangements and equity
interest agreements. It should be noted that opportunities for interim benefit sharing
agreements with the Province over land and resource rights on traditional territories may
create additional opportunities not currently realized.

Opportunities for jobs, training and other capacity building initiatives may also be generated by
renewable electricity projects. For example, many of the renewable technologies offer opportunities
for employment at the construction stage. Some offer limited opportunities for jobs to manage
operations but these tend to be jobs of a technical nature requiring specific training. That being said,
there may be an opportunity for First Nations leaders to work with project proponents to build in
training and capacity building commitments that enable First Nations community members to
develop the skills necessary to facilitate longer‐term sustainable employment.

Successful IPPs will work with First Nations to build strong relationships based on mutual
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respect for shared interests in the area. The nature and scope of economic benefits derived
from any one project will depend on the project and on how effectively First Nations are able to
position their needs and interests within the economic viability of the project.

Community energy projects offer another potential opportunity for First Nations communities.
Unlike commercial large‐scale energy projects, community energy projects are small in scope
and are designed to address the immediate energy needs of the community.

Many First Nations communities are not currently connected to the transmission grid and have
to rely on diesel generators for their energy needs. This is a costly and restricted form of
energy that has a significant impact on the environment. Community renewable energy
projects may offer First Nations communities an opportunity to lessen or completely replace
their dependence on diesel generators. The benefits of such an initiative would be immediately
felt in the community.

Some First Nations communities may already have the capacity to develop, implement and
manage such a project. Others may need to look for opportunities to partner with renewable
energy companies with more technical expertise to assist them.

Small scale community projects create excellent opportunities for First Nations to build capacity
and develop expertise in renewable energy solutions ‐ expertise which can be used to assist
other communities to build similar community energy solutions and/or help support larger‐
scale renewable energy projects. In the interim, the community directly benefits from cheaper,
cleaner more dependable sources of energy with long‐term sustainability.

Community energy projects may also create excellent opportunities to user‐test newer
technologies and in doing so may garner additional funding and resources to support their
development. Again, the experience gained could provide First Nations participants additional
opportunities as the new technologies are rolled out into the broader market place.
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Part F:

Policies to Support a Renewable Electricity Revolution

British Columbia’s future prosperity is firmly connected to its ability to become a renewable
electricity leader. Not only are there opportunities to develop the province’s vast renewable
resources to support economic development throughout the province, but also to become a
centre of excellence in the areas of green electricity research and development and
manufacturing and to become a key supplier of technology throughout North America and the
world.

To realize this potential, there are a number of priorities for the provincial government over the
next several years to set the stage for this emerging industry. These priorities are challenging
and require leadership from the provincial government, industry and communities. As we
begin to peel back the issues, it will be realized that British Columbia is actually facing a series
of great opportunities disguised as insoluble problems.

1. Provincial Policy Statement and Leadership Supporting a Second Renewable Electricity
Revolution
British Columbia’s 2007 Energy Plan provided additional policy clarity around the province’s
support for the development of renewable electricity in the province. Since the release of the
Energy Plan, there has been significant public debate about the policies within the energy plan.
The public debate has often been founded on inaccurate information about British Columbia’s
electricity situation and the impacts of renewable electricity development. For instance, it is
commonly projected that the provincial government is “selling” British Columbia’s rivers to
private interests, when this is patently untrue.

British Columbians and renewable electricity developers are unclear how much renewable
electricity development the provincial government wishes to encourage, what types of projects
can be expected and how communities can benefit.
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Recommendation:
•

A provincial policy statement outlining the province’s renewable electricity vision,
specific targets and plans to address community and First Nations concerns is required
immediately.

2. US Electricity Export Policy
In as much as the provincial market, through BC Hydro Clean Power Calls, provides an important
stimulus for renewable electricity development, the export market may be even larger in time.
As has already been noted, demand for renewable electricity is growing rapidly in the United
States, which can serve as another important market outside of the BC Hydro process.

Opponents of renewable electricity development have stated that British Columbia’s renewable
resources should not be developed specifically to support an export market. However, this
argument is inconsistent when viewed in context of British Columbia’s economic history and
economic strengths. British Columbia was founded on resource development and manufacturing
industries specifically to support export markets. The vast majority of the province’s forestry,
mining, oil and gas, agricultural and manufacturing output, and thus employment, income and
wealth depends on export markets. Electricity is no different from these other goods.

Recommendation:
•

British Columbia must clarify and defend its position on renewable electricity
development for export opportunities. Specifically, it must communicate the benefits
for British Columbians that can be gained from electricity export opportunities.

•

British Columbia must ensure that sufficient transmission is in place to realize export
opportunities.

•

British Columbia must develop a strategy to use the benefits of its existing BC Hydro
generating assets to maximize opportunities for renewable electricity exports. This
may include using BC Hydro production to provide supply certainty from intermittent
sources.
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3. Coordination Between Government Ministries and Agencies
Renewable electricity project proponents require a large number of approvals from various
provincial and federal ministries and agencies prior to proceeding. Even before a formal
environmental assessment is conducted, project proponents must obtain a number of
approvals to carry out research and evaluation of potential project locations.

While the provincial government has taken a number of steps to ensure better coordination
between agencies through the creation of an IPP Office within the Integrated Land
Management Bureau, growing interest from project proponents and more applications will
require a more coordinated response from the provincial government.

As new renewable electricity projects come on stream and the industry matures, there will
need to be a visible and credible regulator of the industry. The Oil and Gas Commission model,
created in 1998, is a successful model of a single regulator with delegated authorities to
oversee the oil and gas industry.

Recommendation:
•

In the short term, create an inter‐agency tactical team to provide a streamlined, single
window for renewable electricity developers.

•

In the long term, create a renewable electricity regulatory agency that would have
delegated authorities to regulate the renewable electricity industry. This would be
similar to the Oil and Gas Commission, which regulates oil and gas activities in the
province.

4. Electricity Transmission Infrastructure
Electricity transmission is one of the key elements required to support a renewable electricity
revolution in British Columbia. British Columbia’s transmission infrastructure was developed to
support the Peace and Columbia River developments and to provide electricity to the main
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consumption areas in the province. The transmission system would look very different today if
it was designed to realize the province’s renewable electricity potential.

From the perspective of renewable electricity development, there are areas of the province
that are transmission infrastructure constrained. While it would be ideal to connect
transmission infrastructure throughout the province to support renewable electricity
development, building transmission infrastructure is very costly and must be borne by
ratepayers.

Recommendation:
•

British Columbia must address transmission development, particularly in areas that
are currently constrained.

•

British Columbia must put in place the regulatory and policy tools to support creative
approaches to transmission development, such as First Nations financed and owned
transmission lines.

5. BC Hydro – A Renewable Electricity Leader
As BC Hydro serves as the primary market for renewable electricity proponents, BC Hydro’s
Clean Power Call has a significant influence on the development and ultimate success of
renewable energy proposals.

The Clean Power Call is designed to bring on new electricity supply when required, and in a way
that it is in the best interest of the ratepayers – which is consistent with BC Hydro’s legislated
mandate. BC Hydro uses a competitive process that results in a large number of project
proponents developing proposals, with only a limited number being ultimately approved.
While this keeps costs as low as possible, it creates a perception within communities of a “gold
rush” of projects, many of which ultimately do not proceed.

However, there is also an expectation that BC Hydro will serve to nurture the development of
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the renewable electricity sector. In order to effectively nurture the renewable electricity
sector, BC Hydro would be required to play a more active role working with project proponents
to develop viable projects, work with local communities and First Nations to better understand
specific project proposals and build social license to operate. This is difficult to achieve in a
purely competitive acquisition process.

Recommendations:
•

British Columbia should review the Call for Power process to ensure that it is meeting
the intended outcomes from the perspective of BC Hydro as well as the broader
perspective of the province.

6. First Nations Opportunities
First Nation communities are well positioned to realize the benefits from renewable electricity
developments. However, with the development of any new industry, both First Nations and
renewable electricity developers are largely unfamiliar with each other’s goals and objectives.
Most First Nation communities have not seriously considered what it is that they would like to
achieve through renewable electricity development. Conversely, many renewable electricity
developers, particularly those outside British Columbia are unfamiliar with the unique position
of First Nations.

Recommendations:
•

Support the development of renewable electricity strategies and plans for First
Nations communities to develop viable and sustainable business partnerships with
renewable electricity developers.

•

Support the creation of guidelines to assist local First Nations to develop and engage
in successful accommodation agreements and business partnerships.

•

Develop a plain‐language guide that assists IPPs to understand the need for
consultation and accommodation to address aboriginal rights and title in the context
of green electricity development.
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•

Work with First Nations to develop best‐practice guidelines to assist IPPs and First
Nations to engage in collaborative dialogues to develop accommodations for
infringements.

7. Understanding British Columbia’s Renewable Electricity Resources
While it is clear that British Columbia has significant renewable electricity resources, these
resources are spread broadly throughout the province and poorly understood. For instance,
several years worth of wind data is required prior to even beginning preliminary engineering
design for a wind farm. Better renewable electricity resource data will enable the province to
more effectively market the opportunity to potential project proponents, better target specific
areas of the province for renewable electricity development and better understand potential
impacts from renewable electricity developments.

Geoscience BC is a non‐profit organization created by the provincial government to undertake
mineral and oil and gas geoscience. Geoscience BC works in partnership with industry,
academia, government, First Nations, and communities to fund applied geoscience projects
with the objective to attract mineral and oil and gas exploration to British Columbia.
Geoscience BC's mandate includes the collection, interpretation, and delivery of geoscience
data and expertise to promote investment in resource exploration and development in British
Columbia.

Recommendation:
•

The provincial government should create an organization similar to Geoscience BC to
accelerate research and publication of provincial renewable energy sources.

*****
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