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�
M arch 3, 2005 

 

To the Premier, the Premier’s Technology Council and to British Columbians interested in sustainability and the 

growth of the Power Technology Industry: 

 

I accepted, on behalf of the Premier’s Technology Council, a challenge from the Premier to craft a vision and 

strategy to grow the power technology industry in British Columbia. I thank him for having the vision and the faith 

that with Government and Industry working together, we can create strong companies and great jobs while 

maintaining our clean environment. We can build on British Columbia’s reputation for sustainability and become 

providers of smart power solutions to British Columbia, Canada and the world.  

 

But we are at a crossroad—we have the assets and the opportunity, and now need the vision and energy to make it 

happen. We can’t focus on what we don’t have or can’t do. We need to keep our eyes on what can be and will get 

done.  

 

The vision in the document that follows outlines a Targeted Innovation strategy. If thoughtfully and consistently 

implemented, we will become one of the leaders in the world for Power Technologies because we will be seen as a 

place where companies can innovate and get their expertise, products and services to world markets faster with a 

higher probability of success. We must focus on key issues and solutions, and therefore we have recommended five 

opportunity areas that address real BC needs and represent large worldwide markets: Remote Power, Sustainable 

Urban Practices, Smart Urban Transport, Smart Grid, and Large-Scale Clean, Green Power Production. We will 

grow these opportunities through strategies that focus on Leadership, Commercialization, Growth and Innovation.  

 

The document is a compilation of many thoughts and opinions of the best and brightest minds in BC and 

elsewhere. I would personally like to thank all of the Government officials, company and utility executives, industry 

association leaders, academic professionals, NGO experts, our consultant the Center for Smart Energy, and many 

others who all contributed ideas, research reports and further connections across the industry to aid in producing 

this document.  

 

So now let us go forward. With the leadership of the Premier, a clear vision and collaboration across the Province, 

we are in a position to build an industry with critical mass that can bring many high-value jobs and much more in 

revenue to the region—all while ensuring that British Columbia remains one of the best places in the world to live 

and work. 

 

With thanks, 

 

M ossadiq Umedaly 

Chairman, Xantrex Technology 

M ember, Premier’s Technology Council 
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This summary provides an overview of the framework, the opportunity 

areas, and recommended strategies to go forward. 

 

����	������	 	 	 	 	 	 	 ���	��	

The full report outlines the framework and opportunity areas, and provides 

more details around the strategies necessary to advance the industry. 

 

���������
	 	 	 	 	 	 																��	�	���	
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Each of these appendices provides more information to define the 

opportunity area, describe the world market, establish its relevance to 

British Columbia, identify local assets and outline strategies to go forward. 

 

�"(��	��,4$"+"1&	�$.#) �&	%$	5�% %)4	�"+#'*%�	

This matrix outlines the major technologies where British Columbia 

currently has a presence.  It includes brief definitions and a list of sample 

companies and organizations involved in that area. 

 

��"6%+�)	"6	
�+�, �.	�"'!�$%�)	

This appendix provides short summaries of just a few of the many power 

technology companies working in British Columbia today. 
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British Columbia can be a world leader in Power Technology—innovations 

that improve the way power is created, delivered, and used. Government 

and Industry can create high-value jobs in profitable businesses that supply 

smart, sustainable power solutions to British Columbia, Canada and the 

world.  

 

British Columbia is poised on the edge of the next big market growth 

opportunity. Worldwide, the Power Technology Industry is a “sleeping 

giant,” with a total market size today of US$170B and more1. Even niches 

represent hundreds of millions in projected annual revenue growth over the 

next decade as the world’s power systems are enhanced and modernized. 

Locally, Power Technology already comprises more than 60 companies that 

employ more than 3,000 people worldwide and generate in excess of 

CAN$700 million revenue per year2. We can work together to accelerate this 

sector by retaining and growing existing companies, encouraging new 

start-up activity, and attracting additional companies large and small from 

outside the region. Over the next decade we stand to more than triple our 

Power Technology revenues from export and bring thousands of new jobs to 

the region—at the same time securing our reputation as a clean, smart 

place to live and work.  

 

 

This report outlines a vision to grow the Power Technology sector through 

targeted innovation and commercialization—a plan that requires 

leadership at all levels and collaboration between government, industry, 

academia and NGOs. This vision will leverage a wide range of existing 

provincial and federal initiatives that are positioning Canada as a leader in 

sustainability and Power Technology. 
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Regions are turning to power technology to improve the way energy is 

generated, transported, and used. Supply side technologies move beyond the 

traditional oil and gas energy sources to focus on advances in alternative 

power production and fuel options to increase efficiencies and reduce 

emissions. Enhanced grid and delivery technologies make energy systems 

smarter, more cost effective and reliable and enable these innovative supply 

choices. End-use technologies make our buildings, transportation, and 

equipment more efficient and provide tools to manage our energy use.  
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We can attribute rising world demand for these technologies to several key 

issues driving the need for better energy optimization: 

� �$9%�"$'�$ 	�'!�, )	�$.	
#) �%$�*%+% &	�"$,��$): Concerns over 
climate change and other challenges in the globe’s energy 

footprint are leading to collaborative efforts (e.g. Kyoto Protocol, 

World Business Council for Sustainable Development) and 

increased attention to alternative energy, power systems advances, 

new transport solutions and energy efficiency as ways to reduce 

future emissions and demand on the world’s fossil fuel supplies. 

Power 

Systems 

Energy 

Efficiency 

Alternative 

Energy 
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� ��'�$.	%)	�# !�,%$1	��!�,% &:	In the areas of fuels and power 
production, long term demand is outstripping supply. As countries 

like China and India modernize their economies, the impact on 

the world’s fossil fuel supplies will push this imbalance further. In 

transmission, historic under investments are creating capacity 

constraints and the possibility for large market uptakes of new 

grid technologies. 

� �$��1&	
�,#�% &	�))#�): Countries who are net importers of oil are 

evaluating strategies that include alternative energy, 

conservation, and grid security measures to better secure their 

energy resources and reduce dependence on foreign oil supplies. 

� �") 	�"'!� % %9�$�))	"6	�$��1&	�$ �$)%9�	�$.#) �%�): Traditional 
industries with high energy demands (e.g. pulp and paper, food 

processing, agriculture, etc.) are investing in energy management 

and efficiencies that reduce energy expenses and increase 

competitiveness.  

� ���.	6"�	8%142;#�+% &	�"(��:	The digital economy is creating 

demand for high-quality, high-reliability power and all of the 

supply and power conditioning technologies that ensure it. 

� ;#�+% &	"6	�%6�	�))#�)	�%�.	 "	�+��$3	�9�%+�*+�	�$��1&: Clean power 
improves health and increases quality of life benefits (e.g. 

universal Internet access). Governments are leveraging 

infrastructure investments in power resources and advanced grid 

technologies to bring power and digital communication capacity 

to improve communities.  

 

Advanced economies such as Germany, Japan, Denmark, Spain, U.K. and 

the United States are leading the way towards better energy optimization 

with incentives for conservation, efficiency, and renewable resources. 

Canada has been slower to respond, but has implemented a number a 

measures and has just recently announced its commitment to a sustainable 

economy.  

 

Beyond these drivers, many regions are seeing the Power Technology sector 

and sustainability more broadly as an economic development growth 

opportunity. 

�8�	��7��	���8����-�	��������	����������	�����������	

For regions that provide smart, sustainable technologies to the world, 

Power Technology’s biggest benefits are often the economic development 

impacts from jobs and revenues. Although a specific calculation of 
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economic impact is beyond the scope of this initial effort, there is 

significant evidence that the Power Technology Industry is already—and 

will continue to be—a strong source of jobs and revenues for those regions 

that provide smart, sustainable solutions to the world. Working together, we 

stand to triple the revenues and add thousands of new jobs to the region. 

 

�$.#) �&	�"%)�.	6"�	-�"( 4: Worldwide, Power Technology is already one of 

the biggest technology industries. Going forward, the opportunity is 

enormous. In a report released in 2000, experts projected that the global 

market for clean energy products and services would exceed $3.5T from 

2000 to 2020. Power systems and clean energy production technologies are 

projected to exceed $500B over this time period.  M uch of the remaining 

market will be in energy efficiency products and services.3 There are 

literally dozens of subsectors in the Power Technology industry that 

represent market sizes worth hundreds of millions, even billions or more in 

annual revenues over the next decade.  
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8%14	�+#�	<"*): British Columbia has already seen significant economic 

development from the Power Technology cluster and is poised for more. 

Power Technology can create high-paying jobs for scientists, researchers, 

engineers, professors, lab technicians and other knowledge workers. It also 

holds the potential for family-wage jobs, including technicians, assemblers, 

trainers, operators, and programmers along with field sales, installation, 

repair and support.  

 

As a cluster opportunity, Power Technology offers the chance to build a 

group of companies that are highly diverse yet very synergistic. Power 

Power Tech 
Companies  Various 

Energy 
Industry 

Associations  

Fuel Cell 
and 

Hydrogen 
Cluster 

Academia and 
Other Related 

Groups 

Power Technology Industry 
Alliance 
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Technology companies draw from many core sciences that also enable 

other industries: advanced materials, power electronics, embedded systems, 

telecommunication, and many more. Developing products in this sector 

involves support industries (e.g. plastics, sheet metal, circuit electronics, 

etc.) increasing the positive impact on the economic diversity of a region.  

 

No published estimate of revenues and jobs covers the breadth of the Power 

Technology Industry and such modeling of direct and indirect jobs is 

beyond the scope of this initial work. However, previous estimates generated 

on just a few of the emerging technology subsectors represented in British 

Columbia (e.g. clean production, fuel cells, ocean energy, and smart grid) 

put industry potential for direct employment at tens of thousands in this 

region alone over the next decades. The total benefits (including indirect 

job impacts) have been calculated by some as a factor of 5 jobs per million 

dollars in revenue4 (in the renewables sector), by others as 36 jobs per 

million dollars in revenue5 (in the energy efficiency sector) making this a 

rich opportunity indeed.  

5����
8	�����5��	8�
	�8�	�

��
	��	5�	�	7����	������		

Our local industry stands at the crossroads to grow into a key world player 

and bring more of those jobs and revenues to the Province with a number 

of advantages to support growth: 

 

�%"$���%$1	�"'!�$%�)	�$.	�$$"9� %"$: We are home to leading innovators 

in fuel cells and hydrogen (e.g. Ballard Power Systems, Questair), natural 

gas engines (e.g. Westport), electric hybrids (e.g. Azure, Railpower), power 

electronics and measurement (e.g. Xantrex, Power M easurement) and 

green buildings (e.g. Busby, Perkins and Will; Keen Engineering) and many 

more. (See a sample of company profiles in Appendix G:  Profile of Selected 

Companies) We have several respected institutions that conduct research to 

develop or promote key technologies for sustainable energy systems and 

clean energy alternatives (e.g. Powertech, University of Victoria, Simon 

Fraser University, University of British Columbia, David Suzuki 

Foundation). 
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�� #��+	�$.	-�"1��!4%,	�.9�$ �1�): We have important natural 

ingredients for many key renewable power sources (e.g. ocean wave, tidal 

current, run-of-river, wind, biomass). We have access to and key 

relationships with large growth international markets. We are part of a 

large and growing western power production market in North America. We 

have good proximity to high growth Asian markets—and a port system to 

ship people and goods efficiently. Our proximity in the Pacific Northwest 

creates multiple cross-border partnership opportunities. We have a 

reputation as a clean community and centre of excellence for sustainability 

that we can reinforce to support the growth of the Power Technology 

cluster. 

 

��1%"$�+	��'"$) �� %"$)	"6	
'�� 3	
#) �%$�*+�	�"(��	��,4$"+"1&	�$.	

�=!")#��	%$	����	
#) �%$�*+�	�+&'!%,): We have a number of existing and 

proposed showcases for sustainability and Power Technology. Plans for 

regional implementations of innovative power technologies abound; 

examples include the Hydrogen Highway, the UniverCity at Simon Fraser 

University, and smart building technologies at Whistler. We have unique 

opportunities in the 2010 Sustainable Olympics, 2006 Globe, 2006 World 

Urban Forum and the World Natural Gas Vehicle Congress to showcase a 

variety of technology solutions to key market needs. 

	

��"1��))%9�	� %+% &	�$.	-"9��$'�$ 	���.��)4%!: Although utilities have 

sometimes been seen as a barrier to technology adoption, locally we have 

utilities that have expressed more willingness to innovate. The leadership of 

BC Hydro, for instance, has put in place a series of twenty-year goals and 

strategies for both supply choices and demand management that—if 

implemented—represent more local market opportunities for power 

technologies. These strategies require a supportive policy framework to 
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facilitate decision-making in alignment with their goals. We have a 

supportive government that has implemented initiatives to increase the 

number of electrical, electronics and software engineers and established 

research programs and technology funds to further sustainability. 
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�"(��	��,4$"+"1&	�#$.%$1	��)"#�,�): We have a number of private equity 

firms that have invested in Power Technology in the past (e.g. Ventures 

West, Growthworks, Chrysalix, Cyprus Capital, Yellowpoint Capital Partners, 

Yaletown Ventures) and institutional investors (e.g. Royal Bank, HSBC, 

VanCity, Business Development Bank of Canada, Bank of M ontreal). 

Government departments and agencies, including Sustainable Development 

Technology Canada (SDTC), Technology Partnerships Canada (TPC), 

Natural Resources Canada (NRC) and Western Diversification (WD). 

 

While the opportunity is great and the Province has assets to work with, 

British Columbia faces some challenges in growing this Power Technology 

cluster.  Some of these are self-imposed, as in our: 

� �%'% �.	�$.#) �&	��6%$% %"$): Although particular technology 
areas such as fuel cells have good cohesion, a broader definition 

of the Power Technology would exploit real synergies that only 

become apparent through sector-wide self-awareness and 

coordination.  

� �"(	�(���$�))	"6	�+#�: Governments often overlook the 

economic development opportunity the industry represents— 

through both direct growth from high paying jobs and revenues 

in their communities, as well as positive impact on the 

competitiveness of other traditional industries and tourism.  
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� ��,�	"6	�	�$%6&%$1	
#) �%$�*%+% &	%)%"$	%$	-"9��$'�$ )	�$.	
��"($	�"�!"�� %"$): M any individual efforts across government 

related to sustainability and power technology are not being 

coordinated in a way that makes it easy for industry to work well 

with Government. Also, utility regulations and processes that 

emphasize least cost planning without enough regard to true costs 

and sustainability impacts can stymie investments in 

innovations—many which would ultimately lower costs to energy 

users. 

 

Other issues arise as a function of the size and make-up of our region: 

� 
'�++	�",�+	����� ): Our local markets are small, hard to access 

and we don’t always use them strategically to grow industry. 

� ��))2��$#6�, #�%$1	�") ): We don’t have inherent mass-

manufacturing advantages, and in this industry manufacturing 

costs are a key issue going forward. 

 

So although California, China, and other areas can attract a cluster with 

the promise of access to massive local markets or low-cost labor, companies 

with those needs will not automatically be drawn British Columbia.  

 

To effectively compete in global markets and build a sustainable cluster in 

British Columbia, we need to leverage our strengths to build a world 

reputation as a centre of targeted innovation in key world challenges and 

the smart, sustainable power technologies to solve them. 7�	'#) 	*�	)��$	

�)	�	!+�,�	(4���	,"'!�$%�)	,�$	%$$"9� �	�$.	1� 	 4�%�	�=!�� %)�3	!�".#, )	

�$.	)��9%,�)	 "	("�+.	'���� )	6�) ��	(% 4	�	4%14��	!�"*�*%+% &	"6	)#,,�)):		

 

It may be that as companies in some subsectors grow, we ultimately give up 

(or never get in the first place) low value assembly, mass manufacturing, 

packaging and distribution. But depending on the sector, we can effectively 

develop capacity and competencies in (and compete with other countries 

for) high-value research and development, pilot manufacture and 

assembly, sales and marketing, and system integration. And we shouldn’t 

overlook service-based businesses—consulting, architects, engineering, 

etc.—that represent high value jobs and are aligned with our strong 

university system, good standard of living and easy airport access to the 

world.  

 

Long-term, we must build a region that has strength because of its 

collective expertise about how to develop and use power technologies to 

solve key energy related problems. This is a Targeted Innovation strategy, 
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and requires a focus on key world challenges where British Columbia can 

develop a long-term competitive advantage across a number of 

technologies. 

���	���>��	������������
	7��8	7����7���	���>��
	���	5����
8	�����5��	

For this vision to grow the Power Technology Industry to be effective, this 

Targeted Innovation strategy requires that the British Columbia Power 

Technology Industry is market driven and focused on opportunities that are 

both 1) meaningful to British Columbia and 2) represent world-wide 

market demand where British Columbia could build a sustainable 

competitive advantage. From the existing research and discussions with 

industry experts, five areas emerged that are both key for the Province and 

also represent some of the biggest opportunities world-wide where the 

industry can collaborate to design and sell smart Power Technology 

solutions:  

������	��7��	
�������
	

Integrated power systems that combine renewables, storage solutions and 

efficiency measures to meet the power needs (electricity, heating and 

cooling) of remote communities and single off-grid applications. British 

Columbia has Power Technology companies that provide off-grid 

distributed systems, inverters and other balance of system components to 

countries all around the world and could serve a point of integration. We 

have advanced development underway in areas such as fuel cells, solar, 

ocean wave, tidal current, run-of-river and biomass that could be used to 

off-grid village power needs in remote communities. We also have original 

research into hydrogen production and purification from renewables that 

could be used to firm up renewable off-grid solutions of various sizes. 


�
�����5��	��5��	��������
		

Approaches that optimize energy sources and use in dense urban settings: 

sustainable community planning, green building design, grid-tied 

distributed solutions, demand-side management and tools to manage 

energy consumption of industrial/commercial processes. British Columbia 

has some of the world’s leading experts in sustainable community 

planning, green building design and development, and industrial energy 

measurement and management. The region has progressive utility 

leadership that has made a strong commitment to meeting a third or more 

of new load growth through demand side management innovation and a 

building industry aggressively pursuing sustainability standards. There are 

a number of strong academic and professional programs in sustainable 

urban practices, and key showcase opportunities in the Sustainable 
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Olympics and elsewhere. Local companies have core technologies either 

commercial-ready or under development to meet these needs in distributed 

generation, building efficiency and much more. 


����	��5��	����
����	

A portfolio of solutions that solve high-energy urban power system 

challenges—public transport, urban hauling, and personal transport—

and enable the infrastructure for fuels and transportation power sources of 

the future. British Columbia has the world’s leading firms in smart urban 

transport solutions developing motors, engines and other vehicle systems 

that are leveraging new approaches to fuels. We are taking the lead in the 

fueling infrastructure of the future with world-class research and some of 

the world’s high profile Hydrogen Highway showcase opportunities at the 

upcoming Sustainable Olympics and World Urban Forum. 


����	-���	
�������
	

A set of hardware, software, and power electronics to update and automate 

the world’s power grids. These tools facilitate system-wide optimization and 

integration of renewables, distributed generation, and demand-side 

management measures. British Columbia has leading researchers in grid 

optimization, and as part of the Pacific Northwest is already a recognized 

centre of excellence for leading grid technology companies and innovation. 

The geographic diversity, installed base, and strong facilities and labs give 

the Province an opportunity to be a leader in the testing and certification of 

new grid technologies. 

���-�	
����	�����3	-����	��7��	����������		

A robust energy market of alternative power production (e.g. wind, biomass, 

ocean energy, etc.) from independent power producers and other sources 

that meet our region’s needs to convert to cleaner, greener resources and 

provide surplus to sell into the western power market. British Columbia 

could use its hydro system (with its dams acting as vast batteries) to 

integrate with renewables to provide continuous clean power production 

capability. British Columbia has the natural resources that could be 

leveraged into robust production in ocean wave and tidal current, 

geothermal, wind and other large centralized renewables. British Columbia 

also has the leading company in power electronics supplying inverters to 

large scale production. In some cases, regional companies’ innovations in 

large-scale clean and green production (e.g. new solar technologies, ocean 

energy, run of river) could lead to a strong export market for local 

technology providers and developers to aid other regions who want to 

install production inside their control systems. 
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These five areas represent numerous technologies, product and service 

vendors. The table on the next page outlines some (but certainly not all) of 

the representative technologies. It also highlights regional strengths, and 

key requirements to move ahead in that opportunity area. M ore details on 

each of the five market opportunities can be found in Appendices A - E. 
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��-�����	������	����	��	-��7	�8�	��7��	���8����-�	���
���	

7�	4�9�	 4�	$��.:	7�	4�9�	 4�	"!!"� #$% &:	7�	4�9�	 4�	�))� ):		

 

7�	�+)"	4�9�	,"'!� % %"$: Other regions will be happy to sell the world 

Power Technology for modern, smart electric systems and transportation 

solutions. Our Targeted Innovation strategy requires that we recast our 

focus in terms of the previous five needs and then craft a strategy to become 

the best and the brightest at solutions for those market opportunities. With 

this focus, we can grow the sector through collaboration among industry, 

government, First Nations and academia and leverage current assets to put 

key elements in place: 

1. ������
8��?�) �*+%)4	+��.��)4%!3	 ��1� )	�$.	��)"#�,�)	6"�	 4�	
6%9�	��&	("�+.2(%.�	"!!"� #$% %�)	and let the most suitable 

technologies rise to the right challenges. 

2. �����������@�����?
!��.	���+&	,"''��,%�+%A� %"$	%$	!"(��	
 �,4$"+"1%�)	%$	 4�	6%9�	��&	"!!"� #$% &	����) with support for 

testing, demonstrations, and pilots; incentives for local demand; 

and removal of utility barriers to help British Columbia companies 

get products to market faster. 

3. -��7�8?�,,�))	("�+.	'���� )	%$	 4�	6%9�	��&	"!!"� #$% &	����) 
through regional branding, industry coordination, and targeted 

outreach that establish the image of British Columbia as a world 

leader in power technologies and give local companies the 

relationships and opportunities they need to grow.  

4. ���������?��9�+"!	) ���')	"6	��)���,4	%$	 4�	6%9�	"!!"� #$% &	
����)	with support for Centres of Innovation that collaborate with 

company research and development, and education programs that 

give local companies access to the best talent and development 

opportunities to maintain the region’s value proposition as the 

world market grows. 

 

Within each of these four strategies, key actions will move the industry 

forward. (Summarized in Table 2 below.)  
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Government and Industry should collaborate to set out clear goals, 

strategies and initiatives to move the sector forward: 

� �:�:	��"'" �	�,"$"'%,	��9�+"!'�$ 	-"�+)	6"�	 4�	�"(��	
��,4$"+"1&	
�, "�	�$.	 4�	
#) �%$�*+�	�,"$"'&: Industry and 

Government need to reinforce the link between the Power 

Technology sector and the value in economic development, 

communicating objectives for the sector around economic growth, 

job creation, competitiveness and environmental protection.  

� �:5:	�) �*+%)4	���.��)4%!	 "	�"9�	 4�	%)%"$	6"�	 4�	�+#) ��	
�"�(��.: The Premier should establish a vision team to carry 
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forward the discussions and design of future initiatives and efforts 

across these recommendation areas.  

� �:�:	���� �	�$	�'!+�'�$ � %"$	�+�$	 4� 	�+���+&	�.�$ %6%�)	
��%"�% %�)	�$.	��)"#�,�): This team should build and coordinate 

with other groups a plan for implementation, including a 

resource plan for how to support these initiatives. 	

�����������@�����B	
����	���������	��	�����	���>��
	��	�8�	���	������������
	

British Columbia should enhance its existing strengths to become a place 

where new technologies in these five opportunity areas get to market—

faster, better armed, and with a higher probability of success: 

� �:�:	-�"(	�",�+	��'�$.	(% 4	-"9��$'�$ 	��",#��'�$ 3	
��$.� �)	�$.	�$,�$ %9�)3	�$.	
#!!"� %9�	� %+% &	�"+%,&: 

Government ministries and Crown corporations should be 

reducing their energy footprints and making better supply choices 

with specific targets and timeframes—using local providers 

wherever possible. Specific policies at all levels of government 

should encourage and enable others to do the same. Local Utilities 

have progressive goals to be more innovative around new energy 

technologies; they must now engage regulators and stakeholders 

to gain support for them. 

� �:5:	�) �*+%)4	�	�#$.	 4� 	�+")�)	 4�	�"''��,%�+%A� %"$	-�!	6"�	
�"''��,%�+	���.&	��,4$"+"1&: A significant commercialization 

fund should provide a source of bridge financing for technologies 

that have been tested and found reliable, but now need a larger 

installation with a real customer to prove the business value. The 

fund would leverage Provincial and Federal funds to provide 

resources at an acceptable rate of return and open up more pilot 

opportunities for commercial-ready system solutions in the five 

opportunity areas, both locally and elsewhere.  

� �:�:	�$,���)�	 4�	�  �$ %"$	�$.	��)"#�,�)	 "	��) %$1	�$.	
��'"$) �� %$1	���.%$1	�.1�	��,4$"+"1%�). Utilities and others 

should partner with industry and apply resources to support 

targeted development, testing, and demonstration of the 

engineering functionality of near-commercial technologies in the 

five areas.  
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	7����	���>��
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All over the world, Silicon Valley stands for innovative software. British 

Columbia must create a similar image around Power Technology in 

particular and outreach to world markets: 

� 0:�:	�$.#) �&	��� $��)4%!)	 "	��9�+"!	
"+# %"$)	�$.	��9���1�	
����� 	�"$$�, %"$): The Power Technology Industry Alliance 

should be convening industry, governments, NGOs and others to 

find common ground where companies could jointly pursue 

opportunities into these five areas and provide solutions to the 

world—integrated either on a product level, a marketing level, or 

both.  

� 0:5:	5��$.	 4�	��1%"$	�)	�	���.��	%$	 4�	�%9�	����)	"6	
�!!"� #$% &: British Columbia should message itself as a leader in 

smart, sustainable technologies to the world. The Sustainable 

Olympics, the World Urban Forum, Globe and related events can 

provide ongoing media coverage to the Power Technology cluster.  

� 0:5:	�# ���,4	 "	7"�+.	����� ):	Industry and Government 

should build connections to China, India and other areas of 

opportunity in the world targeted around the five opportunity 

areas and the regional branding. Outreach includes trade 

missions, events, shared cost marketing, cross-border 

partnerships, and leveraging economic development outreach. 

���������B		������	
�����
	��	��
����8	��	�8�	���	�����������	����
	

For BC to strengthen its position in the world as the market demand for 

power technologies in these five opportunity areas grow, we need to develop 

ongoing sources of innovation:  

� �:�:	
#!!"� 	��$ ��)	"6	�$$"9� %"$	%$	>�&	����� 	�$.	��,4$"+"1&	
����): Centres should collaborate with corporate R&D efforts to 

generate innovation with commercial potential in the five 

opportunity areas. This means enhancing some of the existing 

Centres, supporting some that are under proposal, and identifying 

additional needs. 	

� �:5:	�"$$�, 	�=%) %$1	�66"� )	%$	5�)%,	
,%�$,�)	 "	�"(��	
��,4$"+"1&	�!!+%,� %"$): We should continue to strengthen the 

foundation sciences that are important to this industry (advanced 

materials, power electronics, embedded hardware/software 

systems, etc.) and create applied courses to bring more talent into 

the local power technology industry (and to the five opportunity 

areas in particular).  
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To implement this vision, we recommend the following immediate steps: 

� �) �*+%)4	�	��)�6"�,�	to shape the overall strategy and plan 
� 5#%+.	 4�	�'!+�'�$ � %"$	�$.	��)"#�,�	�+�$ in a document that 

outlines priorities, action steps, roles and responsibilities, budget 

requirements and sources, and schedule 

� �) �*+%)4	 4�	�$1"%$1	%)%"$	���'3	7"��%$1	-�"#!)	�$.	
�""�.%$� %"$ to implement the overall strategies and its 

subcomponents.  

� 8"+.	�	��#$,4	�9�$  to announce the commitment to the strategy 

and major initiatives 

 

Properly implemented, this strategy leads to company growth in a number 

of ways—by retaining and growing existing companies, encouraging new 

start-up activity, and attracting additional companies large and small from 

outside of the region. 

 

As more communities around the world look for smart energy choices, they 

must buy those products and services from somewhere. British Columbia is 

poised at the edge of opportunity. We can (and should) be the providers of 

leading-edge Power Technology to the world.  
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�#�	���.B  To foster economic development in British Columbia—building 

high-value jobs and revenue while preserving and enhancing the 

sustainability (economic, environmental and social) of our region. British 

Columbia and Canada must find new sources of growth and opportunity, 

while managing the impact of that growth. Like other countries around the 

world, we must build a society that uses resources wisely going forward, 

while also replenishing the environment. We must foster communities that 

are healthy and secure today, but are also able to adapt to tomorrow’s 

changes. We need to be sustainable—economically, environmentally and 

socially.  

 

�#�	�!!"� #$% &B  British Columbia can be a world leader in Sustainable, 

Smart Power Technology—innovations changing the way power is created, 

delivered, and used. British Columbia is poised on the edge of the next big 

market growth opportunity. Worldwide, the Power Technology Industry is a 

“sleeping giant,” a sector of hundreds of billions ready for explosive growth, 

where even niches represent hundreds of millions in projected annual 

revenue growth over the next decade. Locally, Power Technology already 

comprises more than 60 companies that employ more than 3,000 people 

worldwide and generate in excess of CAN$700 million revenue per year6.  

 

Government and Industry can create profitable businesses and high-value 

jobs by supplying sustainable, smart power solutions to British Columbia, 

Canada and the world. If we work together to accelerate this sector by 

retaining and growing existing companies, encouraging new start-up 

activity, and attracting additional companies large and small from outside 

of the region, over the next decade we stand to more than triple our Power 
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Technology revenues from export and bring thousands of new jobs to the 

region—all while securing our reputation as a clean, smart place to live.  

 

�#�	�4�++�$1�B  Other regions are moving forward rapidly in response to 

the emerging power sector. To capitalize on this historic opportunity, 

British Columbia must have a vision to leverage our unique assets into a 

global centre of innovation in the industry and a cluster with a longer term 

competitive advantage.  

 

With strong leadership, a clear vision and collaboration we will establish 

British Columbia and Canada as a leading provider of smart, sustainable 

power technologies to the world. The Premier has already begun providing 

the leadership by commissioning this investigation; this document now lays 

out the vision. This report integrates the ideas and opinions all across the 

region, and represents the kind collaboration that will be necessary for 

success.  

 

This report outlines a vision to grow the Power Technology cluster through 

a Targeted Innovation strategy with a focus on some of the fastest growing 

markets market needs with world targeted innovation and 

commercialization—a plan that requires leadership at all levels and 

collaboration between government, industry and academia. This report is 

laid out in the following sections: 

� A	���'�("��	6"�	 4�	�"(��	��,4$"+"1&	�!!"� #$% &	section where 

we define the Power Technology Industry, identify market drivers, 

outline the economic development opportunity in British 

Columbia, describe the region’s competitive advantage and assets, 

and introduce the five market opportunities that make up the 

Targeted Innovation strategy.  

� A	��,"''�$.� %"$)	section where we outline the major strategies 

and actions that need to occur in parallel across the region in the 

areas of Leadership, Commercialization, Growth and 

Innovation.  

� A	��= 	
 �!)	section where we outline the immediate next steps to 

begin moving this vision forward.  

� Appendices for each of the Five	����� 	�!!"� #$% &	sections for 

each of the market opportunities (Sustainable Urban Practices, 

Smart Urban Transport, Remote Power Solutions, Smart Grid 

Solutions, and Clean/Green Power Exports) that clearly define the 

market needs and technologies involved, outline the world growth 

expectations for the segment, analyze British Columbia’s needs 
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and assets for the opportunity, and describe what’s necessary to 

move that opportunity forward. 

� An Appendix of the �"(��	��,4$"+"1&	
�, "�	%$	5�% %)4	�"+#'*%� 

that outlines and defines major technology areas, provides sample 

companies and organizations in British Columbia in each area. 

� An Appendix with 
�+�, 	�"'!�$&	��"6%+�) that provide more 

information on select firms in the sector. 

�	�����7��>	���	�8�	��7��	���8����-�	�����������	

The definition of Power Technology in this vision is broad an inclusive by 

design, and is key to the success of the industry. One of the challenges that 

has faced the Power Technology Sector (a.k.a Smart Energy or Energy 

Technology) has been the tendency of industry and government to define 

the sector too narrowly in a way that marginalizes the industry and ignores 

its breadth (e.g. renewable alternative energy supplies), or to focus too 

closely on one particular technology or another (e.g. solar, wind, fuel cells) 

while neglecting the strengths that might come from exploiting the 

synergies between them.  

 

A narrow industry definition and cluster focus ignores one of the strengths 

of the Power Technology Industry—its diversity of technologies and 

markets. There are numerous market needs across supply, delivery and use. 

And the technologies to meet each of these needs are just as numerous and 

diverse. Some are mature with large volumes of customers and established 

distribution channels, others are a decade or more from reaching their full 

market potential, and still others are somewhere in between. Customers for 

all of these technologies run from individuals, to companies, to utilities, to 

governments and other institutions. This diversity makes the sector a strong 

economic development opportunity with good prospects for jobs and 

revenues in both the near and long term—coming from start-ups to 

mature firms, from sectors that are high-growth emerging sectors or 

established profitable sectors.  

 

In the Power Technology Industry, such diversity is easier to support 

because of the synergies across these market sectors. For instance, the broad 

sectors outlined above rely on some foundational sciences and core skills 

for innovation, including advanced materials sciences, power 

engineering/power electronics, information/computer sciences, 

communication sciences and others. On the product side, many of the same 

components can be aggregated into a number of solutions meeting needs 
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across different niches.  From a marketing perspective, since a customer 

can have a variety of energy technology needs, complementary Power 

Technology companies can leverage many of the same paths to market (e.g. 

system integrators, distributors, key relationships to international markets).  

 

A technology-driven definition also reinforces one of the challenges of the 

Power Technology Industry—the tendency to focus on the technology 

challenge as the driver of innovation rather than the underlying market 

need. For companies and the industry to grow, companies must strive to be 

market-driven. They need to identify market challenges and needs, and 

then collaborate and innovate to close the gaps. 

 

For these reasons, the framework underlying this vision for the Power 

Technology Industry in British Columbia builds on two key principles: 

� We should work from a broad and inclusive Power 

Technology definition, rather than one that is narrow and 

exclusive, to ensure that we don’t overlook existing emerging 

technology opportunities but instead create an industry portfolio 

with healthy diversity in technology risk. 

� We should focus on specific m arket needs to define 

opportunities for regional strategies, rather than picking a specific 

Power Technology or set of technologies to make exclusive bets 

on. 

 

We’ve used both of these principles to outline the industry definition and 

opportunity targets that follow. 

�8�	��7��	���8����-�	����
���	���	��
	-���
	���	
�����
	

Regions are turning to power technology to improve the way electricity is 

generated, transported, and used. Supply side technologies move beyond the 

traditional oil and gas energy sources to focus on advances in alternative 

power production and fuel options to increase efficiencies and reduce 

emissions. Enhanced grid and delivery technologies make our energy 

systems smarter, cost effective and more reliable and enable these 

innovative supply choices. End-use technologies make our buildings, 

transportation, and equipment more efficient and provide tools to manage 

our energy use.  
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The diagram above from the Center for Smart Energy outlines a number of 

key power technologies: 


����	��7��	

� 
'�� 	�#�+) includes new fuel approaches for both transport and 
power needs (e.g. hydrogen, biofuels, geothermal, etc.), cleaner 

approaches to traditional sources (e.g. clean coal, low-sulfur 

gasoline) as well as technologies to extract and process these in 

cleaner, more efficient ways to make them generation or use-

ready.  

� 
'�� 	-�$��� %"$ includes alternative generation approaches, 
both large-scale centralized alternatives (e.g. wind, geothermal, 

ocean, tidal) and distributed generation systems located next to 

the point of use (e.g. fuel cells, solar, biomass, combined heat and 

power) that can be used for primary, back-up, stand-by, portable 

or programmable needs. It also includes storage mechanisms (e.g. 
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flywheels, batteries) that can be placed at numerous places from 

generation to use to make a system more robust. 


����	�������	

� 
'�� 	�#�+%$1	�$6��) �#, #��) includes the technologies used to 
transport and deliver fuels or convert them to more useful forms 

at the point of use in a secure, reliable and cost effective way. 

� 
'�� 	�"(��	-�%.	includes the technologies used to optimize 

operations to transmit and deliver electricity from generation to 

the point of use (e.g. Transmission & Distribution automation, 

communication and control systems), and technologies used to 

make distributed generation more effective (e.g. balance of 

system, energy routers, micro-grid devices) 


����	���2�
�	

� 
'�� 	
 � %"$��&	�)� Includes the technologies designed to make 

buildings require less energy (e.g. green building design, lighting 

efficiencies, material efficiencies), technologies to support better 

management of consumption and to make equipment and 

processes more efficient and power better suited to the use (e.g. 

energy information systems, measurement devices, variable speed 

drives, power factor controls). 

� 
'�� 	�"*%+�	�)� Includes the technologies used to help make 

transportation solutions smarter, more environmentally friendly 

and reduce dependence on fossil fuel sources (e.g. fuel cells, 

hybrid motors, electric and natural gas vehicles).  

 

These categories are not completely discrete; there are points of overlap. But 

they illustrate the broad impact that Power Technology has and the huge 

market this Industry represents. 

7����	������	���	��7��	���8����-��
	�
	��
��-	

British Columbia enjoys a fairly unique position, largely as a result of early 

and prudent investments in clean, renewable energy. M ost British 

Columbians benefit from a robust, reliable power system where electricity is 

available and relatively inexpensive. We also currently enjoy the third 

lowest greenhouse gas emissions per capita in Canada, with very little 

change in CH4 and N2O emissions in B. C. between 1990 and 20027. There 

are ample sources of gasoline for our cars, and Canada is a net exporter of 

oil and gas without the dependence on foreign oil that other countries 

currently face.  
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So it might be harder for people living in our region to understand the 

growing world attention to the Power Technology Industry. For other 

regions not so lucky, though, they can probably relate to several key issues 

driving the need for more sustainable energy solutions worldwide: 

������������	������
	���	
�
�����5�����	�������
	

Concerns over climate change and other challenges in the globe’s energy 

footprint are leading to collaborative efforts such as the Kyoto Protocol and 

the World Business Council for Sustainable Development (170 companies 

from 35 countries). Similar to demand and supply issues, these reactions 

ultimately drive increased investment both in alternative supplies as well as 

innovation that drives efficiencies up and consumption down. Governments 

are looking at alternative energy, power systems advances, and energy 

efficiency as ways to reduce future emissions and demand on the world’s 

fossil fuel supplies. 

������	�
	��������-	��������	

�"�	�#�+): The issue over limited fossil fuels is one that everyone has had 

some exposure to. While there are always disagreements over when we will 

finally deplete supplies, there is little debating that for all practical purposes 

there are challenges around the supply of traditional fossil fuels. And the 

problem will only get more severe as large nations such as China and India 

modernize their economies and vastly increase the demand on fossil fuels.  

 

�"�	�"(��: The wholesale market for electric power is based on the 

fundamentals of supply and demand, and in the near term there is always a 

flux between the two depending mostly on weather conditions, fuel and 

plant availability, and wholesale market speculation. Longer term, though, 

the demand for electricity worldwide is predicted to nearly double in the 

next 20 years8. Locally, BC Hydro predicts that demand will increase nearly 

35% over the next 20 years. Similar to British Columbia, other regions 

currently relying on large-scale hydro or other low cost, clean legacy 

systems for power are facing the challenges of meeting this growth by 

adding higher cost, less environmentally friendly sources into otherwise 

pristine portfolios. On one hand, future power needs will create 

opportunities for smart generation options with some utilities. While for 

other utilities, debt loads, concerns over price risk, and other issues will 

create incentives to invest in smart grid solutions and end-use management 

to reduce the need for new sources. 

 

�"�	���$)'%))%"$: Experts are expressing concern over whether or not the 

transmission system over the next decade will meet the reliability standards 
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the economy requires. According to the Electric Power Research Institute 

(EPRI), the capital expenditures of the North American electric power 

industry during the 1990s were only 12% of revenues—less than half the 

historical average and representing an annual investment deficit at $20B 

per year. That deferred investment is now coming due. Either the U.S. and 

Canada will pay to update the infrastructure, or they will experience 

continued degradation in power quality, reliability and cost. Power outages 

already cost the two countries more than $100B per year, according to 

EPRI’s calculations (and this figure doesn’t take into account the excessive 

costs associated with the large scale blackout that plunged the eastern 

Provinces and States into darkness for days).  

����-�	
�������	�

��
	

Energy security concerns both at home and abroad are driving 

governments around the world to look at alternative energy, conservation, 

and grid security as strategies to better secure their energy resources and 

reduce dependence on foreign oil supplies—in the case of those countries 

who are net oil importers. 

-��7��-	����	���	8�-82;������	��7��	

Demands for electricity are increasing, and not just any power will do.  

High-quality, high-

reliability power is 

becoming an economic 

necessity in our connected, 

digital economy. (See 

Table 3.) It operates from 

the top to the bottom of the 

market, from the UPS 

needs of individual 

computer users to the 

power needs of small cell 

phone towers to the 

massive requirements of a 

major brokerage, creating 

opportunities for 

distributed generation, power quality technologies, and end-use 

management solutions. 

��
�	������������

	��	����-�	�����
��	����
����
	

Other traditional industries (e.g. pulp and paper, food processing, 

agriculture, etc.) have increased their focus on energy as a manageable cost 

and are investing in innovations to drive down their energy expenses and 

��5��	0	?	�8�	��
�	��	��7��	����-�
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increase their competitiveness. Governments have worked to support these 

industries with enhanced power systems and electricity that is more 

reliable, secure and less costly over time.  

;������	��	����	�

��
	����	��	����-�	�����5�����	

Clean power to a region brings health and enables other benefits (e.g. 

universal internet access) to improve the quality of life in those 

communities. Governments are leveraging infrastructure investments in 

power resources and advanced grid technologies to bring power and digital 

communication capacity to communities.  

  

Enlightened countries optimize technologies to reduce economic and 

environmental costs, while increasing reliability and availability. Advanced 

economies such as Germany, Japan, Denmark, Spain, U.K. and the United 

States are leading the way with incentives for conservation, efficiency, and  

renewable resources.  

 

The impacts of all of these drivers has been a steady increase in the 

innovation and sales of goods and services in renewable and distributed 

generation (��5��	�), advanced grid equipment, energy efficiency and 

transportation technologies. 

 

��5��	�	�	�	-��7��-	��7��	���>��	

���.��� )�C���������B�	��$�������
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Some studies have shown the growth of installed capacity and annual sales 

in various alternative energy, power systems, and energy efficiency are 

likely to grow significantly over the next fifteen years. Figure 4 below 

illustrates the worldwide value of installed clean energy capacity as 

estimated from a variety of international sources.  
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�8�	��7��	���8����-�	��������	����������	�����������	

We know that a strong energy infrastructure can bring positive impacts to a 

region. Lower costs and higher reliability of power have a positive impact 

on the other industries in an area. A region known for a better environment 

and healthier living enables companies to attract talent. For regions that 

also provide Power Technology products, services and expertise, this sector 

represents a strong economic development opportunity. Power Technology 

provides a strong “triple win” in sustainability— economic, 

environmental, and social. (See Table 5.) 
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��9�$#�)	6�"'	�"(��	��,4$"+"1&	�"'!�$%�): Beyond the broad impacts 

on other industries, one of the biggest wins for British Columbia is the 

direct revenue and jobs from those employed in the power technology and 

energy sectors. Power Technology is a huge and growing market with 

numerous potential benefits to British Columbia. In the province, Power 

Technology comprises more than 60 companies employing more than 

3,000 people and generating an estimated CAN$700 million per year—the 

cluster is already bigger than the local telecommunications and biotech 

industries combined.  Going forward, the opportunity is enormous. In a 

report released in 2000, experts projected that the global market for clean 

energy products and services would exceed $3.5T from 2000 to 2020. The 

majority of the market will be in energy efficiency products and services. 

Power systems and clean energy production technologies are projected to 

exceed $500B over this time period14. If our collaborative efforts accelerate 

this sector, we will bring in millions (eventually billions) in new revenues, 

much of it from serving world markets.  

 

<"*)	6�"'	�"(��	��,4$"+"1&	�"'!�$%�): Power technology can also create 

high-paying jobs for scientists, researchers, engineers, professors, lab 

technicians and other knowledge workers. It also holds the potential for 

family-wage jobs, including technicians, trainers, operators, and 

programmers along with field sales, installation, repair and support. 

 

No published estimate of revenues and jobs covers the breadth of the Power 

Technology Industry and such modeling of direct and indirect jobs is 

beyond the scope of this initial work. However, previous estimates generated 

on just a few of the emerging technology subsectors represented in British 

Columbia (e.g. clean production, fuel cells, ocean energy, and smart grid) 

put industry potential for direct employment at tens of thousands in this 

region alone over the next decades. (See Table 6.)  

 

As a cluster opportunity, Power Technology offers the chance to build a 

group of companies that are highly diverse yet very synergistic. Power 

Technology companies draw from many core sciences that also enable 

other industries: advanced materials, power electronics, embedded systems, 

telecommunication, and many more. Developing products in this sector 

involve support industries (e.g. plastics, sheet metal, circuit electronics, 

traditional fabrication and manufacturing, etc.) increasing the positive 

impact these companies can have on the economic diversity of a region. 

These direct and broader benefits have been calculated by some as a factor 

of 5 jobs per million dollars in revenue15, making this a rich sector 

opportunity indeed. Even greater, local company Homeworks estimates that 

in the energy efficiency subsector, every $1M  leads to 36 jobs. 
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Regardless of the actual figure, many of those jobs could accrue to Canada 

and to British Columbia. However, if the region does not act quickly, some 

other region will take its place. 
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As more communities look for smart energy choices, they must buy those 

technologies from somewhere. British Columbia is poised at the edge of 

opportunity. We can (and should) become the providers of leading-edge 

power technologies to the world—the key a strategy of Targeted 

Innovation focused on solving the right market problems. 

5����
8	�����5��D
	�����������	��	5����	�	����������	������-�	��	��7��	���8����-�	

M ichael Porter, the leading authority on cluster theory, described clusters 

as "critical masses in one location with unusual competitive success in 

specific fields." It stands to reason that as companies and clusters grow (see 

Figure 5), their underlying needs change. Building a cluster in a region 

means first understanding what companies and industries need as they 

move through this cycle.  
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� ��)���,4	�$.	��9�+"!'�$ : Innovators discover new needs, make 

advances in foundational sciences, and develop innovations with 

commercial viability. They need funding support for those efforts, 

customers to develop with, and mechanisms for extracting and 

commercializing those innovations. 

� ���+&	�"''��,%�+%A� %"$: Companies establish their first sets of 

customers to prove the value of the product to the market. Companies 

need testing resources to validate functionalities, demonstrations and 

pilots to prove efficacy and access to initial markets to build a 

foundation for growth into world markets. At this stage industries’ need 

entrepreneurs to start-up companies and sources of risk capital—

typically angels, VCs and government agencies—who are willing to 

fund this targeted development and early growth.  

� ����� 	-�"( 4: Companies grow their revenues and expand sales and 

operations to move products from initial customers to market-wide 

acceptance. They need access to customers, distribution channels and 

key marketing partners to reach larger world markets. They need 

capabilities and capacity—specific managerial talents, manufacturing 

capabilities, facilities, etc. They need access to larger financing sources 

including debt, mezzanine private equity, or public markets.  

� �=!�$)%"$	�$.	�=% : Companies build from success in initial product 

and service areas by either expanding into new innovations and new 

markets or exiting out of the business to other players. Larger 

companies at this stage begin to transition from generating their own 

innovations to serving as channels for the innovations produced by 
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smaller companies, research programs and others. They need a 

supportive tax climate, strong regional branding and access to public 

capital markets. 

For regions to build an effective cluster strategy, they need to align their 

local strengths with a set of specific needs along this opportunity cycle. In 

our own case, we have a number of strengths to build on, but also 

weaknesses that need to be recognized. (See Table 7.) 
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To build a strategy for growing this Power Technology cluster that is 

appropriate for British Columbia we have to face the reality that as a 

region, we do not represent a large volume of sales opportunity. We also 

don’t have a reputation for low-cost manufacturing for large volume sales. 

So while California, China, and other areas can attract a cluster with the 

promise of access to massive local markets or low-cost labor, companies 

with those needs will not automatically be drawn to British Columbia.  
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But we can effectively compete in world markets to build a cluster here, if 

we leverage the strengths we do have to build a world reputation as a centre 

of innovation in smart power technologies. British Columbia can become a 

place where companies can innovate more effectively and get their products 

to world markets faster with a higher probability of success. This involves 

research and development, system integration, sales and marketing, and 

specialty manufacturing and assembly—all of which the Province is in a 

position to compete for. Because of their complexity and their high value-

to-weight ratio, some Power Technology solutions could be manufactured 

in this region for export, although it is more likely that much of that 

manufacturing will go overseas. Even in the case where manufacturing and 

final assembly is likely to occur near major markets, research and 

development and pilot manufacturing could easily remain in the Province. 

 

Based on this strategy to build the region as a centre of Targeted 

Innovation, we can grow the sector by leveraging our current assets to: 

� ���1� 	 4�	�%14 	!�"*+�'): Build a Power Technology sector that is 
focused on targeted innovation that identifies solutions for 

significant market needs with growth opportunities that British 

Columbia’s companies can fill. 

� -� 	%$$"9� %"$)	 "	'���� 	F#%,�+&: Find ways to shorten the time 

to market for products and services with policies and practices 

that encourage innovation and experimentation in the region. 

� �# ���,4	 "	 4�	("�+.: Strengthen and leverage our regional 
brand and connections to other large export markets (e.g. China) 

to provide market access for locally proven products. 

� �"$ %$#�	 "	%$$"9� �: Support centres of innovation around these 
targeted market problems and selected underlying technologies 

where we can build a regional competitive advantage. 

 

Properly executed, this strategy leads to retaining and growing existing 

companies, encouraging new start-up activity, and attracting additional 

companies large and small from outside of the region to relocate some or 

all of their operations in British Columbia. 
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Fortunately, this strategy of Targeted Innovation suits British Columbia. 

The region has many advantages that it already leverages to play a leading 

role on the global stage and can build on this foundation to strengthen and 

grow the cluster. We’ve listed strengths across the opportunity cycle in Table 
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7, and here we highlight some of those that represent a strong foundation 

across a variety of sectors in the Power Technology Industry. 
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Successful clusters almost always have at least one successful pioneer. The 

Vancouver cluster developed from the early activities of Ballard Power 

Systems in fuel cells. (See Sidebar 5.) Founded in 1982, the company has 

approximately 570 employees in the province and 980 worldwide. It 

anchors a group of the world’s most significant fuel cell companies and 

component manufacturers. Ballard’s proton exchange membrane (PEM ) 

fuel cell is a leading solution adopted by global auto and energy companies. 

Other regional fuel cell integrators and component supply companies have 

followed Ballard’s lead, developing innovations across the spectrum of 

stationary and mobile market segments. 

 

Former employees from Ballard Power Systems have moved on to found 

new corporations. One notable example is Xantrex, one of the region’s 

economic development success stories. With annual revenues of more than 

CAN$170M  and over 300 local employees, Xantrex has helped put British 

Columbia on the world map for distributed energy systems. (See Sidebar 6.) 

Xantrex, in turn, has been the source for new start-up activity as former 

executives and members from the company take on key roles in new local 

companies. Other pioneering companies include Power M easurement 

(Sidebar 24), Westport (Sidebar 21) and many others. (See Selected 

Company Profiles in Appendix B.) As a result of these early pioneers, the 
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local Power Technology Industry enjoys a pool of skilled labor, skilled 

management and informed capital.  
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For British Columbia to succeed in Smart, Sustainable Power Technology, it 

has to continue to innovate around relevant local and world problems. 

Breakthrough ideas often come from the labs, and British Columbia is 

blessed with several important facilities. Almost as important as the 

research capabilities are the mechanisms to extract the innovations, and 

British Columbia is strong here as well. We’ve listed the most notable 

academic research and commercialization examples in alphabetical order 

below.  

 

�4�	5�% %)4	�"+#'*%�	�$) % # �	"6	��,4$"+"1&	near Vancouver, BC delivers 

certificates, diplomas, and degrees in technologies and trades. It also 

conducts applied research. Although most of its past energy efforts have 

centered on solar photovoltaic, it has begun to offer classes and research for 

fuel cells. Its Venture Development Centre provides advice and guidance in 

product commercialization and business development. 

	

�4�	�$%9��)% &	"6	%, "�%�	provides research and development in a wide 

range of Power Technology. Positioned as one of the most energy efficient 

post secondary institutions in the province, the UVic is home to the Institute 

for Integrated Energy Systems which focuses on advanced energy systems 
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and works on leading research in alternative energy and fuel cell 

technology. (See Sidebar 7.) UVic also invests in green power certificates 

through BC Hydro, which directly fund the research and development of 

renewable energy resources in British Columbia.  It hosts graduate and 

undergraduate programs in fuel cell modeling and fuel cell diagnostics. 

Students and staff are also doing core research to analyze local ocean 

resources available for energy. In addition, UVic’s Innovation and 

Development Corporation helps researchers develop the commercial 

potential of their ideas. In 2001, for instance, it assisted 18 UVic spin-off 

companies and filed patents for 45 new inventions based on UVic research.  
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�4�	�� %"$�+	��)���,4	�"#$,%+	�$) % # �	6"�	�#�+	��++	�$$"9� %"$	G���2

����H in Vancouver, BC, is home to the NRC Fuel Cell Program. In 

collaboration with industry, universities, and other government agencies, 

the program provides research and innovation support in areas such as 

fuels research, system integration, manufacturing, and component 

development. NRC has also funded hydrogen-safe labs and testing facilities. 

Infrastructure includes demonstration facilities for new technology and 

incubation space for startups. 

 


%'"$	���)��	�$%9��)% &	has three campuses in the Vancouver, BC area. The 

university offers graduate and undergraduate programs to approximately 

25,000 students. Simon Fraser has world class policy expertise on 

sustainability and continues to innovate in the education and research of 

sustainability. It also conducts research on the polymer science and 
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electrochemistry of proton exchange membrane fuel cells, as well as other 

key power technology areas. 

 

�4�	�$%9��)% &	"6	5�% %)4	�"+#'*%�	conducts more than 4,000 research 

projects and attracts upwards of $200M  in research funding annually from 

government, industry, and non-profit foundations. UBC has numerous 

teaching and research initiatives around sustainable development and 

green design, renewable energy supplies, and international energy issues, 

and sustainable energy systems including the Clean Energy Research Centre 

and the Sustainable Development Research Initiative. The Department of 

Electrical and Computer Engineering offers undergraduate and graduate 

programs in power, control and electromagnetics, including programs and 

research into power electronics. UBC hosts the NRC Institute for Fuel Cell 

Innovation (see above) and conducts numerous other research programs 

relevant to fuel cells. For instance, the Chemical and Biological 

Engineering department is actively developing fuel cells as a cleaner, more 

efficient energy source. 

	

�"(�� �,4	��*)	�$,. is a world-renowned technology centre located in 

Surrey, BC. A wholly owned subsidiary of BC Hydro, Powertech provides an 

extensive range of leading-edge consulting, testing and R&D services to 

electric power, auto and gas industries, and others. Powertech has a wide 

array of technical expertise in various specialized aspects of electrical, civil, 

mechanical, chemical, metallurgical and materials engineering disciplines. 

It has several specialized well equipped laboratories: high voltage, high 

power, high current, mechanical, materials, coatings, chemistry and civil 

engineering laboratory. Considered a leader in high-pressure gas storage 

and fueling technology, Powertech has deployed the first station on the 

Hydrogen Highway – the first 10,000 psi gaseous hydrogen fueling station 

in the world – partnering on this and other related projects with Shell, 

ChevronTexaco, BP, BOC, Fuel Cells Canada, Toyota, Nissan, Ford, Daimler 

Chrysler and Hyundai. Powertech provides a variety of services related to 

alternative energy technologies and is collaborating with industry in the 

development of a local ocean energy capability. With a worldwide 

recognition for its expertise in power system stability and control, 

Powertech also provides analytical tools and consulting services for the 

design and secure operation of interconnected electric power systems. (See 

Sidebar 8.) 
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%A"$	
,%��, is an integrated contract science and technology development 

company that provides analysis, technical solutions and scientific support 

to vital BC industries including forestry, mining and fisheries. Originally 

founded in 1944, Vizon began as a publicly funded contract research 

institution called BC Research and was privatized in 1993 and renamed in 

2004. With a staff of approximately 65 scientists, technicians, and business 

professionals on the185,000-square-foot facility near UBC, it provides 

complete scientific, technological, and logistical support services for clients 

and partner companies. The laboratories incubate over 20 companies 

involved in biotechnology, green energy, chemical industrial processes, and 

pharmaceuticals. Numerous companies, including Azure Dynamics and 

Radient Technologies have been spun off into successful and viable 

ventures.  

 

Beyond these research programs, corporate R&D is a significant asset 

regionally. Canadian fuel cell companies alone spent on average over 

$100,000 per employee in R&D in 2003, approximately $290M  overall.19 

M any new companies across the Power Technology industry have been 

working on break-out technologies that represent new opportunities in 

their respective sectors, including Day4 Solar with its innovative solar 

technology (Sidebar 13), and Delta-Q with its advances in vehicle charging 

and others. (See more company profiles in Appendix G:  Profile of Selected 

Companies.)  
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Our region has a number of natural resources that can be leveraged for 

supply and delivery innovations. British Columbia’s heritage includes 
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hydropower, long distances between metropolitan areas and shipping power 

back and forth to California. As a result, it has a large network of 

transmission lines and deep expertise in grid issues — transmission 

modeling, design, planning, and installation.  

 

We have strong natural resources in ocean energy, tidal current, run-of-

river, etc. (Sidebar 27.) We also have wind resources in British Columbia 

and across Canada that could be harnessed. We also have a large supply of 

wood and timber that can be converted to pellets or other forms and used 

for generation and fuels. We also have a large deposit of low-sulfur coal 

and beds of highly fractured coal that could be used for coal-bed methane. 

 

We are also well suited to reach some of the large-growth international 

markets. We have good proximity (for North America) to high growth Asian 

markets like China and India. There is considerable potential for cross-

border partnerships and exports. The Hydrogen Highway (see Sidebar 22) is 

an opportunity to link forces with the entire western coast of North America 

and create a network of partners to serve this emerging market. 

Washington and Oregon contain some of North America’s most important 

smart grid research centres and testbed efforts. British Columbia has 

already cooperated on region-wide initiatives in smart energy that have the 

potential to grow to large-scale pilots and, eventually, to very large U.S. and 

international markets for British Columbian products. 
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Plans for regional implementations of innovative power technologies 

abound.  Examples include the proposed Hydrogen Highway, the UniverCity 

at Simon Frasier University, and smart building technologies at Whistler. At 

this stage, demonstration projects are best when they prove not only the 

engineering feasibility but also demonstrate the business value of a new 

innovation—especially when customers are willing to provide the data to 

others who might be interested in the innovation. 

 

The 2010 Sustainable Olympics is being billed as the first “sustainable” 

Olympics, and represents and opportunity for British Columbia to promote 

itself world-wide as a leader in sustainability and related power 

technologies on the supply and demand side. A number of high-profile 

demonstrations are planned, including SE False Creek Sustainability 

Precinct (Sidebar 18), the Brittania Project (Sidebar 16), Whistler Village, 

and Olympic Housing (Sidebar 9). If this opportunity is used strategically, 

additional companies could be attracted to the region as part of those 

efforts. In addition to the 2010 Sustianable Olympics, the World Urban 
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Forum, Globe and other related sustainability events are both evidence of 

and an asset to the region’s reputation as a leader in this thinking. 
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Enhancing sustainability through innovation requires enlightened 

approaches across the region. This is true especially for the regional 

utilities, as they make decisions that affect the province's overall approach 

toward energy optimization. Luckily, utility leadership has made a 

commitment to sustainable management of current and future business 

and has set twenty year environmental targets that will create opportunities 

for Power Technology. BC Hydro has both the necessary experience and the 

necessary “mind-set” — an interest in and openness to advancing 

technology and has collaborated in the targeted development of several 

regional companies. (See Sidebar 10.) With a policy framework that 

supports innovation, our local utilities can be a major asset in the targeted 

development, testing and early commercialization areas. 
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Governments at all levels have taken steps that have positive implications 

for the Power Technology cluster. The provincial government is investing to 

increase the number of electrical, electronics and software engineers. 

Provincial and local governments are working on sustainability initiatives, 

greening of fleets and buildings, and other related efforts. Nationally, 

Canada has made a number of commitments to advance select 

technologies. One example is the Canadian Transportation Fuel Cell 

Alliance, a $23M  initiative to demonstrate and evaluate fueling options for 

fuel cell vehicles. Another is Fuel Cells Canada (FCC), a national nonprofit 

association established to advance Canada’s fuel cell industry. Canada has 

also put in place production tax credits and other incentives to grow wind 

resources in the country.  

��7��	���8����-�	������-	
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British Columbia has two key energy V.C.’s in Ventures West and Chrysalix. 

They are joined by Growthworks, Cyprus Capital, Yellowpoint Capital 

Partners, Yaletown Ventures, and others who have pursued investments in 

the Power Technology sector. Other financial resources supportive of the 

sector include Royal Bank, HSBC, VanCity, Business Development Bank of 

Canada and Bank of M ontreal. There are also funds targeted on 

sustainability challenges that Power Technology Companies can access, 

including Sustainable Development Technology Canada (SDTC), and 

Technology Partnerships Canada (TPC) and various Natural Resources 

Canada Programs. 
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The key to this Targeted Innovation strategy is the leadership and vision to 

leverage our existing assets and make future investments in line with the 

right market needs, and demand coordination throughout the region to 

outreach to world markets.   

���	������������
	7��8	7����7���	���>��
	

For this vision and strategy to work, British Columbia Power Technology 

companies need to continue to be market driven and target their efforts at 

challenges that are meaningful to British Columbia and also represent 

world-wide market opportunities where British Columbia could have a 

competitive advantage. From the existing research and discussions with 

industry experts, five areas emerged that are both key for the Province and 

also represent some of the biggest opportunities world-wide:  

� Remote Power Solutions 

� Sustainable Urban Practices 

� Smart Transport 

� Smart Grid 

� Large Scale Clean/Green Power Production 

������	��7��	
�������
	

Integrated power systems that combine renewables, storage solutions and 

efficiency measures to meet the power needs (electricity, heating and 

cooling) of remote communities and applications. British Columbia has 60 

remote communities not integrated into the system; there are 300 across 

Canada.  Where they do have power, it is generally at an energy cost up to 

10 times higher than the rest of Canada, and produces about 200,000 

tonnes of GHG emissions every year.   

 

Worldwide, the growth in demand for remote power systems for village 

power and off-grid solutions is huge.  China, India, South America are 

leading the way in electrifying their villages, and are looking for forward-

thinking, integrated solutions that leverage the best of their own natural 

resources. 

 

British Columbia has Power Technology companies that provide off-grid 

distributed systems, inverters and other balance of system components to 

countries all around the world. We have advanced development underway 

in areas such as ocean wave, tidal current, and biomass that could be used 

to serve larger community-based generation projects in remote 

communities. We also have original research into hydrogen production 

from renewables that could be used to firm up renewable off-grid solutions. 



PAGE 47 VISION FOR A POWER TECHNOLOGY CLUSTER PREM IER’S TECHNOLOGY COUNCIL 

 

See more details about Remote Power opportunities, assets and strategies in 

Appendix A. 
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Planning approaches and building design that optimize energy sources and 

use in dense urban settings, grid-tied distributed generation systems, 

demand-side management and tools to manage energy consumption of 

industrial/commercial processes.  

 

Growth in green buildings and other related concepts in Sustainable Urban 

practices has been explosive across the United States, Europe and elsewhere. 

British Columbia can use these approaches to effectively manage the 

impact of its own urban growth.   

 

British Columbia has some of the world’s leading experts in sustainable 

community planning, green building design and development, multiple 

providers of grid-tied distributed systems, and progressive utility leadership 

that has made a strong commitment to meeting a third of load growth 

through demand side management innovation. There are a number of 

strong academic and professional programs in sustainable urban practices, 

as well as a number of proposed showcases including the Centre for 

Interactive Research on Sustainability. 

 

See more details about Sustainable Urban Practices opportunities, assets 

and strategies to move forward in Appendix B. 


����	��5��	����
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A portfolio of solutions that solve high-energy urban transport 

challenges—public transport, ports, and urban hauling—and build the 

Hydrogen Highway and infrastructure for fuels of the future.  

 

Transportation is one of the world’s leading sources for emissions, and is a 

major focus of climate change discussions and proposed policies.  Fuel 

cells, hybrids, natural gas engines and other advances are seeing worldwide 

attention, and several countries have joined British Columbia with large 

investments into those technologies as potential solutions for 

transportation systems of the future. 

 

British Columbia has the world’s leading firms in public transport solutions 

providing engines that leverage new approaches to fuels. We are taking the 

lead in the fueling infrastructure of the future with world-class research 
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and high profile Hydrogen Highway showcase opportunities with the 

upcoming Sustainable Olympics. 

 

See more details about Smart Urban Transport opportunities, assets and 

strategies in Appendix C. 
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A set of hardware, software, and power electronics to update and automate 

the world’s power grids, to integrate renewables and distributed generation 

and to enable advanced approaches to demand side management.  

 

Decades of underinvestment in the grid has created a capacity and 

operations crisis for many regions, but new technologies hold the promise 

of being able to get more efficiencies, better control, and more reliable 

operations out of assets.  Grid investments are expected to climb and newly 

industrialize economies will likely leapfrog over traditional technologies 

right to new, smarter innovations. 

 

British Columbia has leading researchers in grid optimization, and as part 

of the Pacific Northwest is already a recognized centre of excellence for 

leading grid technology companies and innovation. 

 

See more details about Smart Grid opportunities, assets and strategies in 

Appendix D. 
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A robust energy market of alternative power production (e.g. wind, biomass, 

ocean energy, etc.) from independent power producers and other sources 

that meet our region’s needs to convert to cleaner, greener resources and 

provide surplus to sell into the western power market.  

 

Driven by consumer interest and government mandates, the market 

demand for clean and green resources will rise.  In the near-term, that 

translates into strong potential for electricity sales from IPP projects in our 

region that leverage large scale renewables.  As the market grows and more 

centralized renewable sources are sited, there will be increased demand for 

the technologies that support the design, build and operation of that 

production. 

 

British Columbia has natural resources that could be leveraged into robust 

production in ocean wave and tidal current, geothermal, wind and other 

large centralized renewables. In some cases, regional companies’ 

innovations could lead to a strong export market in technologies and 
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project development for other countries who want to install their own local 

large scale production to tie/sell to the utility market (e.g. new solar 

technologies and ocean wave and tidal current). 

 

See more details about Large-Scale Clean and Green Production 

opportunities, assets and strategies in Appendix E. 

 

These areas have implications for the triple bottom line for British 

Columbia. They also represent opportunities where world demand is 

growing, where our assets can be built into a world presence, and where we 

can take clear steps to move forward.  
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7�	�+)"	4�9�	,"'!� % %"$: Other regions will be happy to sell the world 

Power Technology for a modern, smart, sustainable electric system and 

transportation solutions. California, Connecticut, M assachusetts, M ichigan, 

and Texas have all set aside millions to promote the creation of specific 

energy technology clusters in fuel cells and other alternative energy. Japan 

and Germany have taken the lead in solar power. Denmark, Germany and 

Spain dominate wind power. Even in Canada, other provinces like Ontario 

and Quebec are moving ahead on this emerging opportunity and adding to 

previous commitments to the industry. For instance, Ontario recently 

announced that it would launch a Centre for Excellence in Energy that 

would encourage research and development into leading edge and 

emerging energy sources and technology. 

 

We can grow the sector through collaboration among industry, 

government, NGOs, First Nations and academia and leverage current assets 

to accomplish: 

1. ������
8��?�) �*+%)4	+��.��)4%!3	 ��1� )	�$.	��)"#�,�)	6"�	 4�	
6%9�	��&	("�+.2(%.�	"!!"� #$% %�)	and let the most suitable 

technologies rise to the right challenges. 

2. �����������@�����?
!��.	���+&	,"''��,%�+%A� %"$	%$	 4�	6%9�	
"!!"� #$% &	����) with support for commercialization activities, 

incentives for local demand, and removal of utility barriers to help 

British Columbia companies get innovations to market faster. 

3. -��7�8?�,,�))	("�+.	'���� )	%$	 4�	6%9�	"!!"� #$% &	����) 
through regional branding, industry coordination, and targeted 

outreach that establish the image of British Columbia as a world 

leader in power technologies and give local companies the 

relationships, opportunities and capabilities they need to grow.  

4. ���������?��9�+"!	) ���')	"6	��)���,4	%$	 4�	6%9�	"!!"� #$% &	
����)	with centres of innovation and education programs to give 

local companies access to the best talent and development 

opportunities to maintain the region’s value proposition as the 

world market grows. 
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These strategies represent the best way to move the industry forward, and 

are framed and ordered to reflect what is most critical to the industry’s 

success. An Individual company’s strategy may differ somewhat; they may 

put more emphasis on issues later or earlier in the cycle based on their 

company or particular subsector. This set of initiatives is not meant to 

disparage those particular company strategies or needs, but rather these 

initiatives are put forth as the best way to leverage British Columbia’s 

relative strengths to move the industry as a whole forward. This strategy 

emphasizes leadership and commercialization first, recognizing that there 

is a lot of innovation in the industry, but there are fewer examples of 

companies that have made it through the cycle enough to experience strong 
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operating profits (e.g. Xantrex, Power M easurement). The strategy 

underscores the importance of the early commercialization stage in the 

cycle and companies’ needs during that stage.  

 

We’ll now describe each of these strategies and initiatives, with the 

assumption that these initial ideas would eventually be fleshed out in more 

detail in an implementation plan. 

�:		������
8��		

							
�����-�B	 �
��5��
8	������
8��3	�����	���-��
	���	��
�����
	���	�8�	
����
���	

This document creates a place to start the discussion around a vision for 

the Power Technology Industry, but strong leadership, coordination, 

strategy and an investment plan are important to making sure that these 

efforts add up to the economic development goals outlined in the last point. 

�:�:	�������	��������	����������	-���
	���	�8�	��7��	���8����-�	
�����	

The Premier needs to reinforce the link between the Power Technology 

cluster and the value in economic development. Specific goals and metrics 

strengthen the ability of a region to take the first steps and begin moving 

toward a vision. The Premier and his government should work with the 

industry to establish and communicate objectives for the sector around 

economic growth, job creation, competitiveness and environmental 

protection.  

�:5:	�
��5��
8	������
8��	���	7��>��-	����
	��	��>�	�8�	�
���	���	���8	��	

�8�	���	�����������	����
	���7���	

The Premier should establish a Vision Team to carry forward the 

discussions and design of future initiatives and efforts across these 

recommendation areas. This Vision Team would be made up of key leaders 

across the region, and would be responsible setting out vision, and working 

with the Premier to coordinate efforts between industry and government to 

ensure that this recommendation for leadership is met. 

 

The Vision Team would be supported by several interrelated working groups 

that focus on 1) how to move forward the five market opportunity areas, 

and 2) how to strengthen the assets in early commercialization, growth, 

and innovation necessary to support the five opportunity areas. These 

working groups would include many overlapping members, and would 

need to work in a tightly linked way. The working group approach allows 

the industry to flesh out the Targeted Innovation strategy and identify and 
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work on coordinated initiatives that move the Power Technology cluster 

forward. (See Error! Reference source not found..) 

 

�:�:	�
��5��
8	������
8��	���	7��>��-	����
	��	��>�	�8�	�
���	���	���8	��	

�8�	���	�����������	����
	���7���	

The Premier and the Power Technology Industry should collaborate to set 

out clear goals, strategies and initiatives to move the sector forward, 

including specific economic development goals and strategies for each of 

the five target areas, along with leadership and project coordination to 

implement the vision.  

 

�:�:�:	��%"�% %�)	�$.	�$% %� %9�): In this paper, we’ve outlined some ideas 

about what each of the five opportunity areas needs to be successful 

(summarized in Table 1 on page 15). In the rest of this recommendation 

section, we outline additional ideas that should be implemented across each 

of the areas to build a successful cluster. These preliminary thoughts 

should be taken as a starting point for more discussions to add the next 

level of design and detail. The strategies should be prioritized into key 

initiatives based on which efforts will yield the best near and long-term 

economic development benefits. The initiatives should be built into a 

project plan and a set of tools that can be used to help communicate and 

coordinate. 

 

�:�:�:	��)"#�,�	�+�$	�$.	
!�,%6%,	�#$.): The Premier should work with 

his government and the Power Technology Industry to identify resource 

commitments from different organizations across the region to the vision 

and economic development goals. The Premier and the Vision Team should 

establish the investment plan necessary to build out the strategy. The actual 

mechanism for investing these resources could take the form of a direct 

contribution to any specific funds established. On the other hand, it could 

also involve an organization aligning an existing program or perhaps 

creating a new activity to accomplish part of the vision laid out in this 

document. Either way, resources should be targeted at specific areas that 

will create the highest return on investment (as measured in jobs and 

revenues per dollar spent). 

 

A complete investment plan should be done as part of the overall strategy 

development, but we can already identify a number of areas where 

resources are necessary for success. Some of these resources have already 

been/are now under consideration, and we encourage the Premier to: 

� Establish a �"''��,%�+%A� %"$	�#$. (see Recommendation 2.B.) 

A separate fund should be set up to support commercialization 
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activities to provide bridge financing for innovative pilots to 

support early commercialization of technologies that have already 

been tested and found to be commercially viable but need early 

paths to market. 

� Establish a 6#$.	 "	)#!!"� 	����� 	��9�+"!'�$ 	�66"� )	to build 

larger export markets for local products.  Examples include 1) 

feasibility studies or relevant market research, 2) summits for key 

decision-makers to increase adoption, 3) policy research and 

recommendations, and 4) outreach activities and branding. 

 

As critical as each of those are, we are also recommending that the 

investment strategy identify significant resources for two other important 

initiatives. The Premier should: 

� 5�	8&.�"D)	��)���,4	�$.	��9�+"!'�$ 	�#$. (see 
Recommendation 2.C.) BCUC should work with the M inistry of 

Energy and M ines and BC Hydro to ensure that a significant 

program is in place that facilitates value added innovation, 

Research and Development in support of the testing of targeted 

developments in alignment with this vision, including new power 

supplies, smart grid, and demand-side management technologies.  

� Expand �#$.)	 "	�#�,4�)�	-���$	�"(�� The Premier should 

explore the merits of a public use charge, either in the form of a 

modest line charge or an expansion of the green certificates/green 

tag program that would allow contribution of additional funds 

earmarked toward projects around efficiency and renewables. 

� Provide	��)"#�,�)	6"�	��$ ��)	"6	�$$"9� %"$ (see 

Recommendation 4.1) Several current or proposed centres of 

innovation have the potential to advance the region in the four 

key areas. 

� Continue �"''% '�$ )	 "	�.9�$,%$1	
4"(,�)�	�!!"� #$% %�), 

including funds for the 2010 Sustainable Olympics and others. 

 

�:		�����������@�����		

								
�����-�B		 
����	���������	��	�����	���>��
	��	�8�	���	������������
	

British Columbia should enhance its existing strengths to become a place 

where new technologies in these five opportunity areas get to market faster, 

better armed, and with a higher probability of success. This emphasis on 

speed to market translates into a number of initiatives: 

� -�"(	�",�+	��'�$. through Challenges, Incentives and 
M andates on Procurement and Adoption 
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� �) �*+%)4	�	�"''��,%�+%A� %"$	�#$. to Support Demonstration 

and Pilots for M arket-Ready Solutions 

� �$,���)�	��)"#�,�)	�$.	��"1��')	6"�	��) %$1 Unproven, 
Prototype Technologies 

 

These initiatives should help support companies and technologies emerging 

from the R&D stage into and through the first stage of early 

commercialization. (See Figure 5 for Reference).  

�:�:	-��7	�����	������	

Local Demand is a critical part of the strategy to be able to grow companies 

here, and can be accomplished by opening up markets in three important 

ways: 

� 2.A.1. Challenge Local Governments to Optimize Energy Use 

� 2.A.2. Challenge Utility Leaders and Stakeholders to be M ore 

Forward-Thinking in Supply Choices, Grid Technologies, and 

Demand-Side M anagement 

� 2.A.3. Create Incentives and Policies for Others in the Region to 

Support and Adopt Innovations in the Five Areas 

 
�:�:�:	�4�++�$1�	�",�+	�$.	��"9%$,%�+	-"9��$'�$ )	 "	�! %'%A�	�$��1&	�$.	

��",#��	�",�+	�"(��	��,4$"+"1%�): Government procurement represents a 
major area to encourage innovation around Sustainable Urban Practices, 
Smart Urban Transport, and Clean, Green Power Production. The Premier 
should challenge all government ministries and Crown corporations to 
reduce their energy footprint. This should include specific targets and 
timeframes to reduce their energy use, for instance: 

� 20% of reduction in energy by government/public buildings 

� 100% of new capital construction of government buildings to be 

silver/gold/platinum LEEDs standard with at least 10% platinum 

to stimulate innovation 

� 30% of government fleets to be green by 2010 

� 20% of energy purchases by the government should be Green 

Power Certificates with some portion dedicated to near-

commercial supply options (e.g. biomass, ocean energy, wave and 

tidal) 

 
To turn this use into opportunity for the regional Power Technology sector, 
local and regional governments should look towards purchasing these 
goods and services from local providers when their solutions meet the 
requirements for government needs. Local governments should also be 
encouraged to evaluate the economic development value of buying from 
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local providers (or consortia that include local providers) as part of their 
overall purchase decision. 
 

�:�:0:	��F#%��	�4�$1�)	%$	� %+% &	�"+%,&	���'�("��	 "	��'"9�	5���%��)	 "	

�"(��	��,4$"+"1&: The Premier should issue a challenge for BC Hydro, BC 

Transmission Company (BCTC), British Columbia Utilities Commission 

(BCUC), M inistry of Energy and the Power Technology Industry to create an 

environment that encourages innovation and forward-thinking across the 

utility system and leads to measurable economic development from the 

Power Technology sector. BC Hydro’s leadership has set out twenty-year 

goals for the utility; the efforts around the Energy Policy and climate 

change have also laid out relevant targets for the region. Now this 

challenge group needs to work together to aggressively translate the Energy 

Policy and BC Hydro’s twenty-year goals into specific initiatives across the 

utility industry and changes in mandates that will move the sector forward. 

This group needs to review the utility regulations governing power 

technologies, renewables, distributed generation, and other related topics 

and identify barriers to meeting these goals. (See Table 9.) It must look at 

appropriate amendments to the relevant statutes (e.g. the BC Hydro Act and 

the BCUC Act) to remove barriers and further technology adoption.  
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�:�:�:	���� �	��$.� �)	�$.	�$,�$ %9�)	6"�	�$$"9� %"$	���, %,�)	�,�"))	 4�	

��1%"$: Beyond the use of these solutions in government settings, a more 
systematic evaluation of barriers and incentives should identify specific 
policies that will both increase the use of sustainable, smart solutions and 
also support local industry wherever appropriate. Sample policies and 
programs are listed in Table 10. These should be further evaluated as part 
of the implementation plan. 
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Beyond better leveraging of existing resources, the Province should 

establish a substantial fund that leverages provincial and federal money to 

provide targeted support to encourage innovation in Power Technology. 

This fund would focus on products and services that have proven their basic 

technical functioning, but need to prove that they actually can solve the 

customer’s problem and create business value. The fund would focus on 

pilot projects and other activities that support the early commercialization 

phase in these five market opportunities.  

 

The fund would be designed to generate measurable return in jobs and 

revenue from the Power Technology sector in the near, intermediate and 

long term.  The fund would target demonstration projects that satisfy the 

following requirements:  

� Address an identified BC need with a solution that has significant 

demonstrable world markets 

� Build a case for the competitive advantage of commercializing 

such a system from British Columbia, and the potential jobs and 

revenues that such activity represents 

� Represent a system solution, not just one product or service, and 

includes integration of commercial and near-commercial 

products 

� Prove the business value (not merely the engineering 

functionality) of this particular solution to the marketplace 

� Identify specific strategies (that may be implemented subsequently 

to the demonstration)for bringing costs and price points for the 

solution down to acceptable market levels  

� Represent a collaboration among multiple companies with a 

majority of those participating from local companies or 

companies that have made some form of local commitment 
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� Involve the participation of at least one company that represents 

broader market access if the demonstration is successful (e.g. a 

participant has a large base of existing customers who could 

adopt a solution from a successful demonstration; they represent 

a source of financing for subsequent projects; they represent a 

market channel into an international opportunity; etc.) 

 

These projects could occur inside British Columbia or outside the region 

where a case could be made that such a demonstration would be further 

the industry in the five opportunity areas. Demonstrations would be 

designed with the idea of promoting pilot results and providing collateral to 

aid the participating companies in subsequent sales processes inside and 

outside the region. Beyond this support, results from the demonstrations 

should be used to raise the awareness of the region as a centre of 

innovation. Demonstrations associated with high profile events like the 

Sustainable Olympics would be particularly attractive for this reason.  

 

These funds should be managed by a body of leading industry 

representatives with government oversight. This group should create a five-

year vision for the fund that is in alignment with the broader action plan to 

grow the sector, and that will identify the infrastructure necessary to 

market the program, distribute the funds, and monitor and measure 

performance towards the goals of the fund. 

 

Financially, the mechanisms of distribution and collection will return a 

reasonable percentage interest over the life of the fund. This group should 

explore a variety of mechanisms for the financial arrangements with the 

companies participating, including cost-sharing, interest-free ten year 

loans, and royalty repayments based on percentage of revenue or specific 

revenue triggers. 

 

Initial targets for the fund will be determined by the Vision Team based on 

the strategy that is built from the working groups. Resources from the 

Province will be combined with matching funds and more solicited from 

Federal sources. Over time the fund should find additional resources—or 

coordinate matching funds in particular projects—from a combination of 

other sources inside and outside the region (e.g. Western Diversification, 

Technology Partnerships Canada, Early Action M easures, SDTC, Canadian 

International Development Agency, World Bank, US Aid, etc.) who have 

mandates to solve world problems in the five areas and are interested in 

seeing solutions. 
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In the early stages, having customers who are willing (or given incentives) 

to take on some development and technology risk is fundamental to 

success. Startups often take years to penetrate the market and establish 

their credentials. To the extent British Columbia can make it easier for its 

companies to test their products and services, we will provide companies 

located here an advantage.  While the resources described in 2.B. are 

focused on testing the market value of commercial-ready products and 

services, there also needs to be access and resources to test the engineering 

capability of yet to be proven technologies.   

 

� %+% %�)	�$.	� 4��)	���.	��)"#�,�)	 "	��) 	�$$"9� %"$: The challenge laid 

out to the utilities and their stakeholder should, in theory, lead to more 

access to early commercialization opportunities where Power Technology 

companies can target development to specific customer needs, certify 

quality and establish the engineering capabilities of a solution. But just as 

critical is making certain the testing organizations have not only the 

mandate but also the resources to support that innovation and risk-taking. 

 

The BC Hydro Research and Development fund is one example of a 

program that can be tailored to meet this need. This fund could aid the 

utility in testing of innovations developed by others. Other resources that 

support targeted development and field testing like SDTC, TPC and others 

should be thought of as resources to be leveraged to support the vision. 

 

Testing these innovations isn’t just good for the growth of the Power 

Technology industry, it also makes good business sense for the utility. In 

the Smart Grid sector, for instance, while the existing transmission systems 

in BC and around the world are facing congestion in the near and far 

future, some smart technologies that have the potential of relieving 

congestion issues are shelf ready but not necessarily tested. It is prudent to 

have enough time to test new technology and overcome possible limitations 

well before the need to make sure that transmission systems are reinforced 

in the most cost effective and technologically sound manner. The 

regulators typically have very limited appetite for testing projects without 

virtual assurance of success and therefore the opportunity to initiate such 

projects under the cost based structure is limited. The developers of the 

technology are usually eager to find test sites and partnership 

opportunities.  
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There are a number of ways to pursue this that are consistent to building 

local industry. A partnership model with technology providers inside and 

outside the region led by BCTC, BC Hydro and Powertech Labs can leverage 

these resources to solve key issues for British Columbia and establish the 

Province as a leader in the development of modern technology. Going 

further, British Columbia could look at opportunities across the five areas 

to create opportunities not only to showcase, but to create a test bed that is 

recognized even outside the region as a leader in testing and certification of 

particular products. Several areas inside Smart Grid and Sustainable Urban 

Practices are ripe for this approach and should be explored in more depth 

by the Vision Team. 
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All over the world, Silicon Valley stands for innovative software and 

Washington State for aerospace excellence. British Columbia must create a 

similar image around Power Technology and reach out to world markets: 
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Economic clusters occur because of the powerful effects of proximity and 

networking. To provide integrated solutions to the world, our local industry 

needs to seek out opportunities to collaborate. The Power Technology 

Industry Alliance (Sidebar 11) is designed to move the industry forward. 

The Alliance should convene industry, governments, NGOs and others to 

find common ground where companies could jointly pursue opportunities 

into these five areas. Effective partnering should be one of the regional 

strengths that we leverage immediately, and the industry needs to step up to 

the challenge and create that environment of collaboration.  
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The Premier should work with the Industry Association to craft a regional 

message and leverage the Sustainable Olympics and related events to 

provide ongoing media coverage to the Power Technology cluster.  

 

Building a clear message statement around smart, sustainable power 

technologies (or whatever variant deemed best after analysis) would allow 

the region to build on its growing reputation in sustainability. It will be 

important that the message also includes message components targeted at 

the five key areas to ensure that others begin to see the Province as a source 

of innovation for these key market challenges.  

 

Of course, many regions are making commitments to sustainability and 

power technologies in their various forms, but with the upcoming 

Sustainable Olympics British Columbia has a unique opportunity to 

leapfrog others and take the world stage. The Vancouver 2010 proposal goes 

beyond just minimizing potential impacts; it plans to showcase high 

standards and leading technologies such as clean transportation, energy 

efficient buildings, waste management and conservation strategies. By 

following through on existing commitments to the Sustainable Olympics 

and mandating new construction energy optimization, “smart” (digitally 

controlled) buildings, LEEDS conservation and efficiency standards and 

practices in industry and commercial applications for all construction 

related to the 2010 Sustainable Olympics, the region can draw the attention 

of industry and industry associations as well as ongoing media coverage to 

its Power Technology cluster. (See example around Olympic Housing in 

Sidebar 9.)  

Power Tech 
Companies  Various 

Energy 
Industry 

Associations  

Fuel Cell 
and 

Hydrogen 
Cluster 

Academia and 
Other Related 

Groups 

Power Technology Industry 
Alliance 
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Beyond these opportunities to develop solutions together, the region should 

work in a coordinated way to build connections to China, India and other 

areas of opportunity in the world and communicate the brand and the 

substance through via events, outreach, education and publicity. The goal 

of this outreach is twofold, both to bring local companies together with 

business opportunities, and to raise awareness of British Columbia as a 

place to locate a Power Technology company. Again, outreach should target 

opportunities in the five areas outlined, not just outreach for individual 

technologies. Some tactics include: 

� The Industry Alliance and government should identify specific 

outreach opportunities in the five areas in key world markets. In 

addition, where appropriate Power Technology also should be 

included in trade missions and other formal outreach activities 

from the Province to reinforce the branding strategy.  

� The Industry Alliance should look for ways to support shared cost 

marketing to relevant industry conferences throughout North 

America and abroad where appropriate.  

� Cross-region and cross-border relationships to outreach to world 

market opportunities should be encouraged and even facilitated if 

necessary. The industry should also link with other Pacific 

Northwest and U.S.-based efforts to help raise awareness of the 

entire Northwest region as a world centre of excellence.  

� NGOs that are already in a position to support branding and 

outreach efforts (such as the International Centre for Sustainable 

Cities) should be provided resources to leverage their “trusted 

agent” role into introductions for local collaborations into new 

international markets. 

� Those individuals actively involved in economic development 

efforts should all be informed of our regional strengths in Power 

Technology so that they might also communicate them to 

companies considering siting here.  

� Site selection journals and other market tools should be leveraged 

to promote the Sustainable Olympics, the Power Technology 

industry, etc.  
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For BC to strengthen its position in the world as the market demand for 

power technologies in these five opportunity areas grow, we need to develop 
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ongoing sources of innovation. This includes efforts to establish centres of 

excellence that generate research and innovations around the five 

opportunity areas, and strengthen core sciences and create applied courses 

that expose future graduates to power technology opportunities.  
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The Premier should support co-operation between the M inistry of Advanced 

Education, the University Council of Presidents and key individuals in 

British Columbia’s universities to ensure that British Columbia develops 

ongoing sources of Research and Development targeted at these five 

issues—programs that collaborate and coordinate with Industry R&D 

efforts.  

 

There are already a number of programs in place, under development or 

being proposed. (For simplicity in this passage we’ll refer to them all as 

Centres, whether or not they are actually using that terminology 

themselves.) The first step would be an inventory to determine which 

programs are currently or have the potential to meet the needs of these five 

areas. The inventory should identify appropriate enhancements to existing 

programs or new potential programs.  

 

For the Centres of Innovation to really become an asset to the Province, 

three conditions should be designed into this recommendation: 

 

First, the emphasis of a particular center should be on either 1) solutions or 

process that integrate systems and components to better meet the needs 

within one of the five opportunity areas, or 2) enhancements of core 

technologies to increase our regional competitive advantage in that 

technology, assuming that the technology is meeting one of the five market 

opportunities. 

 

Second, we should only consider an organization a true Centre of 

Innovation if we can confirm its intent to generate extractable Intellectual 

Property. If the Centre merely represents another showcase or 

demonstration opportunity it is still valuable, certainly. But it shouldn’t be 

considered a Centre of Innovation unless its research and development 

leads to more commercializable products and services. 

 

Third, the nature of the relationship between these Centres and corporate 

R&D efforts is important. The Centre research should be done in 

collaboration and partnership with industry wherever possible to facilitate 

the commercialization of those technologies in a way that grows the cluster. 
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So going forward, for any program either established or proposed to be 

considered a true Centre of Innovation for the industry, the program 

should  

� identify how it intends to work with the local industry cluster to 

develop a technology agenda and research strategy and 

collaborate on R&D that move our region closer to competitive 

advantage in solutions to meet the five market opportunities,  

� describe the mechanisms to make those innovations available to 

industry 

� establish clear, measurable goals around generating intellectual 

property and contributing to economic development  

 

Where these elements can be demonstrated, the Centre efforts should be 

supported with federal investments in basic research and collaborative 

research support (and potentially resources) from companies, universities, 

labs and institutions.  
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To continue supporting the Industry’s need for new innovation as it grows, 

we need to build connections to secondary education system to generate 

human capital. We can develop an ongoing source of knowledgeable 

engineers and managers for Power Technology businesses by leveraging the 

Province’s existing investments into the engineering sciences. The M inistry 

of Advanced Education has already implemented efforts to build the volume 

and quality of engineers produced by our universities. We should continue 

to strengthen the foundation sciences that are important to this industry 

(advanced materials, power electronics, embedded hardware/software 

systems, etc.) and create applied courses to help engineers and others 

understand the market applications of their skill sets into the power 

technology industry. In this way, we will have a better chance of keeping 

some of that talent in the region to fuel the growth of the Power 

Technology sector. 

 

To complete this circle, the success of economic development goals and 

leadership outlined in the Leadership Recommendation will be key to 

ensuring that investing in innovators ultimately leads to strengths here in 

British Columbia. Growth jobs in existing Power Technology companies, a 

supportive entrepreneurial culture for new start-ups, new research positions 

in university and laboratory programs will all be important to leveraging 

this Targeted Innovation strategy into long-term competitive advantage for 

the region and its companies. 
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There are opportunities to provide support to existing training programs in 

the industry as well. Increased funding to BCTC’s Transmission Academy, 

mentioned earlier, would expedite the program for the benefit of all utilities 

in British Columbia. It would also reinforce the image outside the region of 

British Columbia as a centre of activity in Smart Grid innovation and 

provide an opportunity to train North America’s transmission engineers 

and expose them to leading technologies (ideally many of those coming 

from local providers). 
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Properly implemented, this strategy leads to company growth in a number 

of ways—by retaining and growing existing companies, encouraging new 

start-up activity, and attracting additional companies large and small from 

outside the region. 

 

As more communities around the world look for smart energy choices, they 

must buy those products and services from somewhere. British Columbia is 

poised at the edge of opportunity. We can (and should) be the providers of 

leading-edge Power Technology to the world.  
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To implement this vision, we recommend the following immediate steps: 

� �) �*+%)4	�	
4"� 2 ��'	��)�	�"�,�	to shape the overall strategy 
and plan 

� 5#%+.	 4�	�'!+�'�$ � %"$	�$.	��)"#�,�	�+�$ in a document that 

outlines priorities, action steps, roles and responsibilities, budget 

requirements and sources, and schedule 

� �) �*+%)4	 4�	�$1"%$1	%)%"$	���'3	7"��%$1	-�"#!)	�$.	
�""�.%$� %"$ to implement the overall strategies and its 

subcomponents.  

� 8"+.	�	��#$,4	�9�$  to announce the commitment to the strategy 

and major initiatives 

 

Properly implemented, this strategy leads to company growth in a number 

of ways—by retaining and growing existing companies, encouraging new 
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start-up activity, and attracting additional companies large and small from 

outside of the region. 

 

As more communities around the world look for smart energy choices, they 

must buy those products and services from somewhere. British Columbia is 

poised at the edge of opportunity. We can (and should) be the providers of 

leading-edge Power Technology to the world.  
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Remote power (a.k.a. remote energy, portable power, off-grid systems) 

generally refers to power needs for isolated applications or entire 

communities that are not currently integrated with the existing region-wide 

power grid.  

�  
%$1+�	��'" �	�!!+%,� %"$) — refers to off-grid power needs for 

individual applications where the supply (which may include 

storage) is typically linked directly to the use through an inverter 

or direct load coupler. 

� %++�1�	!"(��? refers to providing power to entire remote non-

integrated communities (communities not connected to the 

existing integrated electricity system or natural gas network) 

where the solution might be a number of one-to-one solutions or 

a portfolio of supply serving the community through an islanded 

local distribution system.		

 

Our focus for this discussion is primarily on electric power, but it is 

conceivable that as technologies evolve one could broaden this same 

thinking to apply to holistic systems that also meet additional remote 

energy needs (e.g. non-electric based fuels and energy solutions for heating, 

cooling and transport). 
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While residential needs are the fastest growing market for single off-grid 

power solutions, distributed off-grid generation can be cost-effective for use 

where small amounts of power are needed. (See Table 11.)  
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Single off-grid applications have experienced numerous surges in 

shipments over the last several years, partly in response to various 

incentives and programs encouraging adoption, in parallel with the 

maturing of some of the more common technologies including solar PV.  

 

Increasingly, these sales will come from renewable distributed generation 

or hybrid power systems. Hybrid power systems combine various forms of 

renewable energy source and a gen-set, or in some cases renewable- only 

sources and sufficient battery systems. These solutions can offset some of 

the intermittency challenges faced by relying purely on renewable power 

sources such as wind and solar power.  They can even involve more 

complete systems that combine LED lighting and other efficiency measures 

to increase the effectiveness of the off-grid application, as with local 

provider Carmanah. (See Sidebar 12.) 
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The markets outlined in Table 11 represent strong market segments, but 

perhaps the biggest near- to intermediate-term opportunity lies in Village 

Power, a phenomenal world growth market. 

7����	����
	���	������	����-�	��7��	���	-��7��-	

Remote power solutions are a key issue for many developing nations and 

near-industrial countries. Across the globe, over one-and-one-half billion 

people in the world are without electricity, and this figure is set to increase 

significantly over the next 10 to 20 years as the world’s population rises. 

Governments in developing countries are looking for methods to electrify 

these people in a quick, cheap and reliable ways. Extending the electricity 

grid to many of these remote villages and communities is often not feasible; 

so as a consequence, global distributed generation capacity and revenues 

are projected to increase drastically. (See Table 4.)  

 

China, India, Latin America, South Asia, and Africa all offer major 

opportunities for village electrification markets as their economies lack the 

resources and funding to implement internal development schemes for off-

grid regions. Energy production is set to become the fastest growing market 

segment in developing countries such as India, where the government has 

committed to electrification of all rural villages by 2007 and all 78 million 

rural households by 2012 with conventional and renewable resources. 20    
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Solutions can include not only off-grid one-to-one power sources, but 

larger local generation systems that can serve the needs of whole 

communities in an island or micro-grid environment. In a limited number 

of cases, a line extension from the existing grid can make sense, but more 

often renewable distributed energy systems are the answer. Local generation 

and distribution systems based all or in part on renewable sources can 

provide the most technically and economically feasible options to address 

primary environmental, social and economic goals in these non-integrated 

areas of the world. 

������	����������
	��	5����
8	�����5��	����	5�����	��7��	�8����
	

According to research from BC Hydro, across the Province there are about 

60 remote communities (defined as permanent or long-term settlements of 

five or more years and at least ten permanent residences) with 

approximately 4,800 residents—including about 2,500 First Nations 

individuals—with limited or no electricity21. (See Figure 6.) Other research 

shows that across Canada, these communities exceed 300, most of which 

are aboriginal and in the north, with a total population of about 200,000 

people22.  

 

For those communities 

who are getting some 

access to electricity, it is 

often diesel-based 

generation. (In the case 

of British Columbia, it is 

diesel-based generators, 

with some small 

hydroelectric power 

provided by independent 

power producers for 

which BC Hydro provides 

back-up diesel 

generation). This 

approach depends on 

imported oil and leads to 

energy costs up to 10 

times higher than in the 

rest of Canada.23 Diesel-

generating capacity in 

these remote communities approaches 400 MW and produces about 

200,000 tonnes of GHG emissions every year24.  
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��'" �	!"(��	�$4�$,�'�$ )	*�%$1	'�$&	*�$�6% ). The need to shift to 

more economically attractive and environmentally viable energy solutions 

in these communities represents the most immediate need and opportunity 

for remote energy in British Columbia. And there are a number of good 

reasons to solve this problem. For the communities themselves, adequate, 

reliable electricity supply can pave the way for other important 

enhancements (e.g. internet access—for which electricity is a perquisite). 

For the Province as a whole, the resulting reduction in GHG (Greenhouse 

Gas) emissions from fossil fuels and increase in renewable energy supplies 

aid in the social and economic growth of all of British Columbia’s 

aboriginal and non-aboriginal communities.  

5����
8	�����5��	8�
	������	��7��	�

��
	5��	����
	����
���	�����5�������	

No region of the world has yet cornered the market on remote power 

solutions for off grid and village power. British Columbia is in a good 

position to leverage several assets. 

 

7%++%$1	�#$.��)	�$.	�#) "'��): British Columbia has made a commitment 

to solving the power issues of remote communities. BC Hydro has identified 

this need as one of its key goals. Western Diversification and others are 

taking steps to encourage and channel resources to remote communities to 

fund community-based power projects. As for single off-grid applications, 

numerous examples of local use abound. For instance, BC Hydro is field 

testing 1Kw Ballard Power System fuel cells as replacements for batteries, 

which currently provide emergency power at more than 600 sites. 

 

�"'!�$%�)	 "	
��9�	���.: British Columbia has a number of Power 

Technology components that could be harnessed to provide integrated 

remote power solutions. For single, off-grid residential applications, Soltek, 

Xantrex (Sidebar 6), Ballard (Sidebar 5) and others provide distributed 

generation components and integrated solutions to the remote power 

segment. In Carmanah (Sidebar 12), the region has a major innovator in 

self-contained lighting systems. Still others provide batteries and other 

technologies to help make the solution viable in an off-grid environment.  

 

�$$"9� %9�	��)���,4: British Columbia is also home to several innovations 

that could have a large impact on the remote power market and renewable 

energy generation in general. Day4 Energy Inc. is innovating large-scale 

solar systems that will drive the costs of solar energy generation down to be 

price-competitive with other market options for many applications in a 

wide variety of locations (See Sidebar 13).  
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Others are working on solving the intermittence challenge of renewables 

that can make them cost prohibitive for the larger power needs of remote 

communities. M any renewable systems require additional storage or other 

resources to create continuous capacity. University of Victoria (Sidebar 7) 

has been conducting advanced research for single off-grid solutions in the 

form of the Integrated Renewable Energy Experiment (I.R.E.N.E.). IRENE 

addresses the intermittent nature of renewable energy sources by using the 

excess electricity they generate to produce hydrogen to store in hydrogen 

fuel cell systems. The research also integrates Ballard Power Systems 1kW 

NEXA™  fuel cell and Stuart Energy’s 5kW, prototype hydrogen generator. 

University of Victoria is also a partner with BC Hydro, GE and others in 

Hydrogen Assisted Renewable Power (H.A.R.P.), a project to bring the 

concept of hydrogen generation as a storage mechanism to meet the power 

needs of entire remote communities. (See Sidebar 14.)  

����	���	�����	���-��
	���	����
���	�����5�������	��	���	�8�	�����������	���7���	

This market opportunity represents a significant world need and British 

Columbia has local customers willing to innovate, sources of funding, 

companies with technologies, and research and innovations to overcome 

barriers. To grow the local industry, these efforts need to be coordinated 

with specific goals to build a world-class set of products and service 

offerings in remote power.  
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Specifically in the village power segment, the industry needs to sit down 

together and start mapping out ways to collaborate on integrated solutions 

for British Columbia and the world.  

� �.�$ %6&	��)"#�,�)	�$.	���1� )	6"�	5�% %)4	�"+#'*%�	��'" �	
�"(��	�$$"9� %"$:	The Federal Government, First Nations, BC 

Hydro and others need to determine what resources are available 

to meet this need and sort through any other significant issues. 

Then they can identify a number of remote communities where 

innovations could be tested over the next several years. 

� ���� �	�	��"1��'	 "	�4�$$�+	�$$"9� %"$	 "	��� 	 4�	���.)	"6	
�4")�	�"''#$% %�)3	7% 4%$	 4�	�%'�6��'�	�$.	 4�	��9�+	"6	

�$9�) '�$ 	�9�%+�*+�:	Either through RFPs or other mechanisms, 

companies can be encouraged to participate to test and 

demonstrate innovations in the communities chosen. Emphasis 

could be put proposal criteria that 1) encourages consortia with 

technology and market partnerships among firms, 2) 

demonstrates local commitments in a variety of forms, 3) 

identifies a clear path to a world market if the innovation proves 

successful, and any other criteria that will help leverage the local 

investment into worldwide market opportunities.  

� �# ���,4	 "	���1� )	�# )%.�	 4�	��1%"$: Industry and 
Government should work together to collaborate on outreach to 

other international markets that are looking at the same problem 

to make them aware of the Province’s strengths. 

 

Taking these steps should ensure that our opportunity to commercialize 

targeted innovations should be leveraged as aggressively as possible (while 
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also as strategically as possible) so that a thriving local industry is left 

behind to serve world markets long after British Columbia’s needs for 

remote power are met. 
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Energy optimization in high density areas represents a core challenge for 

industrialized regions. The primary issue is peak load—where the amount 

of energy users consume during peak hours drives a bulk of utilities’ energy 

costs and needs for power production. Sustainable urban practices can 

provide solutions tailored to multiple needs. For the energy users, it is about 

getting the right kind of power (availability, quality, cost) when and where 

they need it. For the utility, it is about load shifting from peak to non-peak, 

overall load reduction, or mechanisms to better capture the true cost and 

value of the energy from the user. For communities, it is about reducing the 

externalities from energy consumption. Here we are defining the 

Sustainable Urban Practices opportunity to include several subsectors: 

� 
#) �%$�*+�	��9�+"!'�$ 	�"''#$% &	�+�$$%$1 where decision-
making includes material and energy input from renewable or 

recyclable sources, smart buildings, and other advanced 

environmental principles.  

� -���$	5#%+.%$1	��)%1$	�$.	�� �"6%  that utilize alternative energy 
sources, energy efficient materials, and advanced energy 

management systems to minimize and optimize energy use to the 

benefit of the occupants and the broader community.  

� -�%.2,"$$�, �.	�%) �%*# �.	�$��1&	
&) �')	that leverage clean, 
green distributed technologies for primary, stand-by and back-up 

use. 

� �$.#) �%�+	�$.	�"''��,%�+	�$��1&	��$�1�'�$ 	��,4$"+"1%�)	
�$.	���, %,�) that optimize the energy use associated with 

ongoing operations—lighting, motors, equipment, plants, chillers 

and boilers, etc.  

� ��'�$.	
%.�	��$�1�'�$ 	"6	�$��1&	�)�	where utilities leverage 
programs, efficiency products and advanced metering and control 
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technologies to encourage conservation and shift in use away 

from high-peak times of the day.  

7����	������	���	
�
�����5��	��5��	��������
	�
	��
��-	

On the world scale, the urban population is expected to growth rapidly. The 

United Nations predicts that by 2030, 60% of the 8.1 billion global 

population (4.9 billion) will reside in urban areas25. The urban population 

is expected to double in 38 years26. This growth will drive considerable 

investment into urban infrastructure, creating large market opportunities 

across all of these sectors. 

 


#) �%$�*+�	��*�$	�+�$$%$1 is being used in advanced societies to preserve 

the environment and enhance the quality of life. Principles include effective 

urban design and land use that promotes high density, mixed-used 

neighborhood, energy efficient buildings and effective demand side 

management to reduce use of electricity and energy for transport.  

 

-���$	5#%+.%$1) began in the institutional and public sector, where the 

motivation is to reduce resource consumption and greenhouse gas 

emissions from buildings. Now private sector developers and building 

owners are beginning to find competitive market advantage in new green 

buildings and green retrofits. Advanced materials, design and building 

automation reduce long-term building operations and maintenance costs 

for building owners; increase marketability and building value for 

developers; result in faster lease rates and better tenant retention; and 

benefit occupant well-being and productivity through better indoor 

environmental quality.  

 

Some industry pundits have projected that green building market 

penetration will grow exponentially over the next five year as standards 

unify around systems like LEED , driving building codes and increasing 

providers with LEED certifications. Nine states in the U.S. have signed 

executive orders and or legislated some level of LEED certification for 

buildings (including California and NY, as well as Washington and Oregon) 

Financial instruments that value green buildings (e.g. green mortgage back 

securities) are also helping to legitimize the trend. Green Building Councils 

(GBCs) currently exist in Canada, US, M exico, Brazil, Spain, India, Japan, 

Australia and membership of the GBCs in North America is increasing 

exponentially, (e.g., in the US from ~500 in 1999 to ~3600 in 2003. The 

Canadian GBC's membership is growing at ~10% a month27.  The explosive 

growth that local green architects are experience support these trends. (See 

Sidebar 15.) 



PAGE 78 VISION FOR A POWER TECHNOLOGY CLUSTER PREM IER’S TECHNOLOGY COUNCIL 

 

)�������',�7�����&�	��.���B�5����:��������5������)����������8�������������

% ������
�
 � ����
��
�����
�
�������
�
� �� � �������
�	��
��� � �����
�
���������
�����������
��
��
� ���
������� ��
&� � ��
�����
��D �
<����

� ��� ��������	������ ������
�� ���
������ ���������	��������������
�
����� ���
����
��������
����� � ����
������������	������ �
����
�	������ �������
�% � �� ���25 5 =�������� �����
�������&� � ��
��
% �������������1 �
��� � ����
��' 	�����(�������
��D �<������	��	�
�������������* ��������	��K ���� ��	��% ������
��
����� ������
% ��	��������
�3HHH���&������
�1 �
��� � ����&� � �������
��D �<����
�����	������������
�' �������,��������
��
���' 	�������

<�������������! � ������
��� ����
� ������ ���� ��
����	��
	�� ����
�������	�
�I 5 �
����
����
���
���
����
�����������
�
��� ��
����! �0 �� ��
���0 �
����(��% ��������	��	�� �� ��
�
�
� ��� ����
�
� ����� ���������� ����
� ���� ��B������
������
�
� ��� ����
������
������	��25 35 �,� ����
� ���- ��� ������	��
�������������
���
�&' ��
���������' �
����������������: ���	�
% ��������/� ��� ���)������/�����
��% �����&� � ����� ���
�����	��
��	������
� � ����
���
���� ����
� �������� 
���
�
�� �����
�&' ��
����� ����
�������B����
��� �
����
�
�	�� �
��� ���������
��� ����������
��	�������
���
�
�* �� �����������������������
��? �27)��������
� � ����
��
��
���� ����
�� ��� ����������
�&' �������������&� � ���: ���
������������
�������� ���: ���	�% ��������
�����
���� �����
 �����
�������������	��������
� � ����
����
���� ����
����	���
������
�� ��B�����	��������������������	��
��	��	��	�� ��� ��B� ��
�
��	��������- � ����	��������	�����������	������ �
�	���

��������  ����������
�������67�� ��� �������������I I �
� ��� ����
����
��� ��
���	�������	�������	������
�����������
&� � (���� �������� ����	���������� ������������� ����
����	��
�
����� ��� � ���������
��������
��� ����
� ��������
��
�����
������������	�����������

 

-�%.2 %�.	�%) �%*# �.	-�$��� %"$	
&) �') in urban settings are growing. In 

some cases distributed generation is put into the grid and serves as another 

source of power for the system. Some distributed systems provide electricity 

when the primary power source fails (backup power) or when power from 

the grid is most expensive (peak power), often using renewables (e.g. solar) 

or other quieter, low-emission alternatives to diesel generation (e.g fuel 

cells).  The first successes for new technology innovations in backup power 

are usually in the so-called “premium power” niche — those sites that 

must have high-quality power 24 hours per day, 365 days per year. 

Examples include substations, telecommunications sites, cellular towers, 

financial services centres, computing centres, pipeline-monitoring stations, 

etc. As hybrid buildings evolve (ones with both DC and AC loads) industry 

experts predict that grid-tied distributed generation systems will also need 

to evolve and innovate, creating opportunities for both incumbents and new 

entrants.  (See example of regional showcase for these technologies in 

Sidebar 16.) 

 

�$.#) �%�+	���, %,�) look at ways to extract more energy efficiency and 

savings from equipment and processes. Technologies focus on better 

control of energy cost through variable speed drives and other mechanical 

efficiency enhancers, command and control systems, and other 

mechanisms. As high-energy industries like food processing, pulp and paper 

and others see energy as a controllable cost, more firms are investing in 
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tools that help them manage energy consumption and increase efficiencies 

in their operations.  
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��'�$.2)%.�	��$�1�'�$ I��'�$.	��)!"$)� is growing rapidly as 

utilities evolve from traditional conservation programs to efforts to create 

“Nega-watts” through 1) incentives to users reduce use or 2) passive 

technologies and networked energy management systems that do it 

automatically or allow the utility to directly manage load to the same level 

of control (or more) that they currently have when dispatching supply 

resources. These programs are rising in popularity across Europe and North 

America as utilities and Governments take steps to curb the rising energy 

demand. Even the largest potential energy user, China, has put an emphasis 

on designing and implementing efficiency measures to bring the demand 

for electricity down as the country continues to modernize. 

5����
8	�����5��	����
	��5��	-��7�8	

British Columbia’s interests in sustainable urban practices stem from our 

need to preserve our current environment. In BC in 2001, about 50% of the 

4.1 million people in BC live in 21 municipalities across the Greater 

Vancouver Regional District (GVRD)28. In GVRD, nearly a third of 

greenhouse gas emissions come from buildings29. By 2021, the GVRD will be 

home to 2.7 million people, a 35% increase from 200130. Growth in 

population and economic activity will drive up demand for other resources, 

such as land and energy. Opportunities to reduce greenhouse gas emissions 

through more efficient communities, buildings, and energy use practices 
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will become more important as the community feels the impacts of this 

growth. 

5�	8�
	
���	�

��
	5��	����
	5�����	������������	���	���
�����	��	5�	�	7����	
������	

We have a considerable amount in the asset column in Sustainable Urban 

Practices. 

  

7%++%$1	�#) "'��): The provincial and local governments and Crown 

Corporations have already made some commitments to Sustainable Urban 

Practices. BC is already a recognized leader in sustainable urban design and 

buildings. It has received international recognition for the livability and 

sustainability of its cities. M oreover, it recently won a world competition for 

the best 20-year sustainability plan for the Lower M ainland that was a 

collaborative effort among Sheltair, GVRD, and others. Governments have 

made investments in LEED buildings. In July 2004 the City of Vancouver 

became the first North American municipality to adopt LEED™  Gold, the 

leading edge energy and environmental performance system as its standard 

for all new city buildings. Canada's first refurbished LEED™  (gold) 

building is the Vancouver Island Technology Park and the first new 

LEED™  (gold) building is the White Rock Operations Building, also in the 

Province. A provincial government initiative, Green Buildings BC, enables 

British Columbia's education and health care agencies to dramatically 

increase the performance of their new and existing buildings through the 

New Buildings and Retrofit Programs respectively. Improving energy 

efficiency in new and existing buildings and managing greenhouse gas 

emissions are also key actions in “Energy for our Future,” British 

Columbia’s plan for environmentally responsible energy generation and 

management. 

 

BC Hydro is implementing a suite of demand side management (DSM ) 

programs called “Power Smart” that are expected to save 3,600 GWh of 

electricity per year by 2011. This represents a third or more of the utility’s 

load growth through 2011. This is in addition to BC Hydro’s historic DSM  

programs that are saving 2,500 GWh per year today. (See Sidebar 10.)  

 

�",�+	��"9%.��)	�$.	�=!�� %)�: British Columbia is also home to leading 

firms in sustainable building and engineering, and accounts for around 

one-third of the members of the Canada Green Building Council, 

established in 2002 to mainstream green building in Canada. The province 

has more LEED™  accredited professionals than any other in Canada. In 

grid-tied distribution systems, local providers Soltek, Xantrex and others 
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provide components and systems for a variety of back-up, stand-by, and 

programmable power needs. Homeworks helps to translate demand side 

management and energy efficiency programs to those who have to adopt 

them for the programs to be successful. Power M easurement provides 

energy management information that helps firms manage their energy and 

operations more effectively. Legend Power provides a conservation voltage 

device that provides power quality, aiding both the industrial/commercial 

business and the utility. Other examples of companies working on 

particular building, equipment or process technologies, still others that 

have engineering and other services business that fit in this category.  We 

also have good examples locally of “trusted agents” in this area.  Often 

NGOs, these are firms that are relied on by other countries for education 

and awareness of best practices, and represent a very natural partner for 

local firms. (See Sidebar 17 for one example.) 
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7"�+.2,+�))	
4"(,�)�	�!!"� #$% %�):	The World Urban Forum, Globe 

Conference, and the 2010 Sustainable Olympics represent some of the 

greatest opportunities to build a world stage for the Province’s innovations 

in Sustainable Urban Practices. The region is already thinking ahead and 

leveraging these opportunities with the design of several showcase and 

demonstration projects, including Sustainable Olympic Housing (Sidebar 
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9), SE False Creek Sustainability District (Sidebar 18), the Brittania project 

(Sidebar 16) and many others. In addition to these existing efforts, the 

University of British Columbia is currently developing the Centre for 

Interactive Research on Sustainability. When complete, the Centre will 

represent a revolutionary showcase for power technologies (Sidebar 19). 

GVRD, Powertech, and OREG are also collaborating to propose the 

Renewable Energy Centre to demonstrate leading energy innovations in an 

urban setting. 

 

���.	�	�+�$	6"�	��9���1%$1	�� �+&) 	�9�$ )	�$ "	�	
#) �%$�*+�	��*�$	

���, %,�)	�$.#) �&: To take the Sustainable Urban Practices opportunity 

forward, the region has to deliberately focus on building a more robust 

local industry that can supply these goods and services to the world.  

 

�#++&	��9���1�	
4"(,�)�	�!!"� #$% %�): The upcoming showcase 

opportunities are key to branding the region as a leader in smart, 

sustainable technologies. For the Government, It will be important to 

ensure that funding is available to follow through on Olympic 

opportunities, and that this funding is being used strategically to grow 

industry here through local content and local commitments through 

partnerships, etc. The emphasis should be on getting projects in the ground 

that represent true breakout technologies with participation of local firms 

that can be featured on that international stage. Government procurement 

around green buildings and other measures should be used to encourage 

adoption over the next several years leading up to the event. 
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�'!4�)%)	"$	�=!"� 	�!!"� #$% &	�$.	�# ���,4: Successfully penetrating 

export markets outside of North America a requirement for providers in this 

space, as in the near- to mid-term, other countries will represent more 

demand for these practices than Canada. With higher electricity prices and 

higher emission standards, Japan and Europe will have more demand for 

distributed generation and related technologies. China and India are major 

opportunity areas for sustainable community planning, green buildings 

and other efficiency measures. We also need to encourage the Power 

Technology companies, NGOs and others operating in Sustainable Urban 

Practices to seek out more opportunities to cooperate and collaborate 

around local joint projects and export markets. Any branding and outreach 

campaign should leverage the expertise and relationships of the strong 

local NGO community as trusted agents that can help pave the way for 

whole groups of firms in new areas. Government should also be a part of 

and support this collaboration where outreach is concerned. 

 

�$9�) 	%$	�# #��	�$$"9� %"$	�$.	�",�+	�#+ #��: For success over the longer-

term as these markets take off, it will be important to make investments in 

research and development to ensure long term sources of innovation in the 

goods and services. Ongoing showcases and education at a primary and 

secondary level will also generate an even stronger regional awareness and 

more local demand over time. The Center for Interactive Research on 

Sustainability (Sidebar 19) is a good example of such a program. 
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Transportation is fundamental to industrialized economies by enabling 

efficient movement of goods, services and people. While transportation has 

become an integral part of the society, it also has its negative 

environmental and social implications. As a primary consumer of fossil 

fuels-based energy, transportation is the largest source of GHG and smog 

causing emissions. The growing traffic congestion has been linked to stress 

and other related health problems. Given the projected growth in urban 

areas going forward, Smart Urban Transport is key to continued economic 

growth across a majority of the world’s communities. 

 

Smart Urban Transport as we have defined it here focuses on a couple of 

key market needs: 

�������-	����������
	��	���	�����������
	��	�8����	��7��	
�
���
	

(M otors, Drives, Engines, On-Board Power, etc.) 

� 
'�� 	�#*+%,	���$)!"� � %"$	or “people movers” including public 

buses, light rail, and other forms of in-city mass transport 

� 
4"� 28�#+	�$.	�$2�% &	�"$128�#+	���$)!"� � %"$ of goods with 
trucks and large vehicles, railways, rail spurs, and other transport  

� 
'�� 	���)"$�+	���$)!"�  including passenger cars, motorbikes, 

electric bikes, and other modes of people transport  

�������-	�8�	����
����	��7��	�����
��������	��	�8�	������	

� �.9�$,�	�#�+%$1	�$6��) �#, #�� for fuels of the future (e.g. 
hydrogen, bio-fuels) 

� �,,�))	�"%$ 	
 � %"$��&	�"(��	
"+# %"$) related to idling and on-
board power needs during transport into and out of ports, airports 

and other key junctions  
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Technologies around vehicle transport power systems problems include fuel 

cells, electric and natural gas cars, and hybrid vehicles. On the fueling 

infrastructure side, fuels being advanced include hydrogen (either 

electrolyzed from water, from renewables, or reformed from fossil fuels 

locally or externally), as well as biodiesel and other fuels, and even grid-

connected stationary systems for charging and auxilliary use. The fueling 

infrastructure includes everything from on-board processors to large 

hydrogen pipelines running in parallel to the current fuel delivery systems. 

 

The more the technology represents a departure from the traditional oil 

and gas based combustion engine, the more these two broad categories—

vehicle power systems and fueling infrastructure—really depend on 

advances in the other to create widespread market adoption. Therefore, we 

can expect them to evolve together, albeit in fits and starts (similar to the 

way hardware components and software applications have pushed and 

pulled at each other to shape innovation in the computer industry).  

7����D
	���
�����	��	
����	��5��	����
����	���	��
��-3	���	��	��������-	������
	
���	
�������	���8����-��
	���	���	

The markets for vehicle power systems and advanced fuels infrastructure 

are predicted to grow, with some projections show significant market 

adoption in selected applications is expected to occur by 2010 with a 

widespread adoption of most applications by 202031. There are large, real 

markets for these technologies all around the world. Expanding economies 

in India, China, and other Asian regions are large drivers for adoption.  

 

�+ ��$� %9�)	 "	�$.	�66%,%�$,%�)	%$	�#���$ 	�4%,+�	�"(��	
&) �'):		

M any of the world’s most significant users of vehicles today (e.g. California) 

and the greatest potential users tomorrow (e.g. China and India) are setting 

goals of reaching 10% to 20% penetration of alternative fuels within the 

next 10 years. To meet its aggressive targets, the California Energy 

Commission announced that vehicle fuel efficiency would have to double, 

and at least 20% of fuels used on-road should be non-petroleum. Other 

regulatory changes, including the Zero Emission Vehicle mandate and GHG 

regulations are also driving technology changes.  

 

Some of the first opportunity areas are public transit, and as urban 

planners move toward development approaches that emphasize the use of 

transit and reduced reliance on automobiles, support of sustainable public 

transport will increase. Short haul or in-city portion of long haul is another 

key place where new systems are finding good use in trucks and rail lines 

(Sidebar 20). For most communities, passenger cars continue to be the 
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major source of transport problems and therefore represent another key 

opportunity. M ost major auto manufacturers have either limited 

production or demonstration models of electric, fuel cell or hybrid cars. 

Unfortunately, experts are divided as to when alternative technologies (ex. 

hybrid, fuel cell, advanced diesel) will displace existing ICE’s in significant 

numbers and at what adoption curve they will penetrate the market. 

However, they do agree it will happen and will likely be driven by external 

factors (ex. government regulations and environmental challenges). While 

it is true that passenger cars are a challenging market to enter for various 

reasons, there are various other markets along the way (ex. forklifts) that 

will help accelerate these alternative technologies into the market.  

������-	�����
��������	>��	��	
����

	���	����
����	������
	

During the initial introduction of fuel cell technology into automotive 

markets, in the late 90s, analysts largely ignored the issue of fuel. Some 

assumed it would be reformed from fossil fuels while others thought that 

methanol would be the fuel of choice. Still others assumed that hydrogen 

would soon be available from renewable methods. Today fuelling 

infrastructure, the costs to obtain hydrogen and hydrogen storage loom as 

real barriers (but also possible opportunities) to the rapid emergence of the 

hydrogen economy.  

 

While hydrogen generated from renewables is still a niche production 

methodology, there are a number of other transition approaches that are 

being considered and developed. Bio fuels are an option—synthetic 

methane or synthetic diesel fuel made from feedstocks like waste wood, or 

fuels such as ethanol. Natural gas is growing in popularity as a potential 

transition fuel to a hydrogen economy. Already at 1% of the transportation 

industry and widely available, natural gas is currently cheaper than oil and 

good for internal combustion engines. Electric-based or hybrid transport 

systems that rely on a grid-tied recharging system are continuing to get 

attention as well. 

 

In the meantime, though, the quest for a renewables based fueling station 

will continue. In California, the Governor’s hydrogen highway initiative 

taken strong steps toward developing a hydrogen fuelling infrastructure 

and is targeting up to 200 stations by 2010 that will fuel compress-

hydrogen based tanks on fuel cell demonstration vehicles. In April of 2004 

Praxair began work on the first fueling station for public use in the United 

States at Los Angeles International Airport (LAX). This prototype 

commercial automobile fueling station will showcase the generation, 

compression, storage and dispensing of compressed-hydrogen fuel. Praxair 
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is funding construction, along with grants from the local government, U.S. 

Department of Energy, and British Petroleum. 
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There is a second opportunity in the infrastructure that is often overlooked. 

Some of the best near-term opportunities are at the access points, where 

numerous near-market and market-ready solutions could be brought to 

bear—most notably for ships and waiting trucks idling diesel engines in 

ports. The Delta terminal at the Port of Vancouver currently sees 1,800 

truck trips per day in and out of the terminal. This figure is projected to 

nearly double by 2012 with substantial increase in diesel fuel consumption 

and commensurate strains on local air quality. The Delta expansion plans 

need to enable the introduction of cleaner-burning fuels and associated 

technologies to public and private fleets operating in and around the site. 

Potential technologies here include an on-site LNG vehicle fuel loading 

facility, stationary fuel cells for onboard power, grid connected ships and 

vehicles to avoid emissions from idling, and a number of other distributed 

generation options also designed for that purpose. 

 

7"�+.	�"'!� % %"$	%)	�$,���)%$1: With significant market opportunities 

and its environmental benefits, Smart Urban Transport and its underlying 

technologies have seen a rise in investment by government and industries 

in various jurisdictions. The United Stated has committed US$2.7 billion to 

a 5-year program in fuel cell vehicles and hydrogen infrastructure 

technologies32. China has invested nearly US$200 million into fuel cell 

research and its university start-up, Shanghai FCV Powertrain, is expected 
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to sell 250,000 fuel-cell cars by 202033. The Japan’s Railways Technical 

Research Institutes has invested in research and development that will see a 

hydrogen fuel-cell train operate by 201034. So countries and companies are 

investing in developing the technologies, but little in the way of actual 

revenue is being generated by specific innovations at this point.  

5����
8	�����5��	8�
	
����	��5��	����
����	���	8����-��	8�-87��	�
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7%++%$1	-"9��$'�$ 	�#) "'��)	�$.	�	�"''% '�$ 	 "	��,4$"+"1&: In 

British Columbia, transportation accounts for 39% of the province’s GHG 

emissions35, it is the province’s largest and fastest growing source of GHG 

emissions36. The Kyoto Protocol, which came into effect in February, 

commits Canada to cut its greenhouse gas emissions in the period 2008 to 

2012 by about 20 to 30 per cent from what they otherwise would have been. 

This is likely one of the reasons why local and provincial governments have 

voluntarily looked at “greening” their fleets and creating showcase 

opportunities for smart urban transport innovation. As for fueling 

infrastructure, BC Hydro, GVRD and others have been willing partners to 

invest in showcase opportunities for advanced fueling solutions; BC Hydro 

has identifying additional grid-connected opportunities to provide power at 

key access points to reduce emissions in ports. Regional efforts have led to 

the creation of a BC Hydrogen and Fuel Cell Strategy37, part of which applies 

to transport opportunities. 

 

���.%$1	�"'!�$%�)	�$.	�$$"9� %"$	%$	
'�� 	��*�$	���$)!"� :	British 

Columbia is already a globally recognized leader in hydrogen and fuel cell 

technologies, and has demonstrated their effectiveness in urban transport. 

Ballard Power System’s Proton Exchange M embrane Fuel Cells (PEM FC) 

technology for mobile application has been widely adopted around the 

globe. Other companies in dealing with the power systems issue for a variety 

of vehicles, including Cellex, PEM , Railpower (Sidebar 20), Westport 

(Sidebar 21), and many others. BC is also a leader in fueling infrastructure 

efforts, with Questair (Sidebar 23), General Hydrogen and others working 

on innovations that will make hydrogen more available. BC Hydro’s 

Powertech Labs has world-renowned expertise in hydrogen research and is 

home to the world’s first 10,000 psi fueling station.  
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BC is also the home for the National Research Council’s Institute for Fuel 

Cell Innovation, a world-class hydrogen and fuel cell research facility and 

Canada’s primary government fuel cell research institution, providing an 

important focal point for the development of these technologies in Canada. 

 

�,,�))	 "	7"�+.	����� ): The world-class partnerships that companies like 

Ballard Power Systems, Wesport (Sidebar 21) and others have put together 

are world-class, and in many cases represent key access to international 

markets that could be leveraged across the smart transport industry. 

 

7"�+.2�+�))	
4"(,�)�	�!!"� #$% %�): As with the Sustainable Urban 

Practices, the upcoming Sustainable Olympics and World Natural Gas 

Vehicle Congress represent an opportunity to feature British Columbia’s 

efforts in the Hydrogen Highway. (See Sidebar 22.) Other showcase 

opportunities are being explored, including a Hydrogen West strategy that 

outlines several key local demonstrations either underway or proposed. 
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There are significant efforts in other regions of the world such as M ichigan, 

Illinois, California and Japan to build their own hydrogen and fuel cell 

clusters. These jurisdictions have offered substantial incentives to leading 

BC firms in an attempt to relocate their facilities to these jurisdictions. In 

spite of these efforts, BC has been able to retain and grow this cluster and is 

still considered a global leader. The challenge is to continue making 

investment and understand that it requires both investments in technology 

development, but even more efforts in linking innovations to local markets.  

 

�",�+	���1� �.	��9�+"!'�$ 3	��) %$1	�$.	��'"$) �� %"$): There needs to 

be more early deployment opportunities close to the engineering teams so 

that they will learn quicker and speed the development processes. 

Specifically, the government should encourage both public sector and 

private sector fleets to deploy prototype and early commercial vehicles to 

encourage feedback, collection of field data, and to provide visibility. 

Encourage collaboration among local innovators to deliver complete 

solutions with stronger overall economic benefits. Strong players should 

build from the cohesion among the fuel cell and hydrogen industry to 

leverage other partner jurisdictions and other technologies also focused on 

smart transport.  
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5#%+.	5�"�.��	�,"$"'%,	��9�+"!'�$ 	
 �� �1&	�$ "	�"''��,%�+%A� %"$	

�+�$): For larger investments of time and energy like the Hydrogen 

Highway, there should be a clear strategy for how this will broaden and 

support the Smart Urban Transport sector. How will the region become a 

player in the fueling infrastructure of the future? Are there parallel 

industries that could be brought into this broader vision now, so that they 

are developing some of the specialized skills and assets along the way? 

Ultimately by integrating the fuel cell cluster into the broader picture of 

Smart Urban Transport and having a vision for building the parts of that 

industry British Columbia can compete for, the Government can see a 

diverse portfolio of winners that will yield benefits to the region and meet 

job and revenue growth needs in the near, intermediate and longer term. 
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Beyond the source of power, the delivery systems themselves represent a 

growth market as the utility industry seeks ways to make current 

transmission and distribution grid assets more efficient, reliable, and lower 

cost to serve load with centralized power sources. Digital technologies are 

revolutionizing the power grid, turning it into a smart, self-healing 

superhighway for electricity. Like other utilities around the world, BC Hydro 

and BCTC are continually updating and automating their transmission 

(high voltages across longer distances) and distribution grids (medium to 

low voltages down to the point of use).  

 

Today’s electric power grid is largely made up of electromechanical gear 

designed in the 1950s, before the era of the microprocessor. The grid of the 

future will take full advantage of digital technology and advanced 

materials, which will make the grid more reliable, more efficient and more 

cost-effective. Several subsegments represent opportunity: 

� digital protection devices and intelligent controllers that create a 

“self-healing” infrastructure 

� Advanced materials and electronics that wring more capacity from 

existing systems and reduce operating instability 

� Grid optimizing tools that bridge the gap between simulation and 

operations 

� Networked energy platforms to integrate multiple supply resources 

and hybrid end use systems either at a grid, campus, or single use 

level 
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7"�+.	.�'�$.	6"�	
'�� 	-�%.	 �,4$"+"1&	%)	�%)%$1: The electric power 

industry — one of the world’s largest — is in the early days of a radical 

transformation. Over the next two decades, the planet’s power grid will be 

upgraded and remade. Those regions that establish themselves as centres of 

excellence will gain thousands of new jobs and tens of millions in new 

revenue. British Columbia has all the ingredients — including an early 

start — to become a world leader. 

 

For instance, studies in the United States have shown that electricity 

demand has increased 25% since 1990, yet construction of transmission 

facilities has decreased 30% and annual transmission investment has 

declined steadily for the past 25 years38. According to the Electric Power 

Research Institute (EPRI), the capital expenditures of the North American 

electric power industry during the 1990s were only 12% of revenues—less 

than half the historical average and representing an annual investment 

deficit at $20B per year. That deferred investment is now coming due. 

Either the U.S. and Canada will pay to update the infrastructure, or they 

will experience continued degradation in power quality, reliability and cost. 

Power outages already cost the two countries more than $100B per year, 

according to EPRI’s calculations (and this figure doesn’t take into account 

the excessive costs associated with the large scale blackout that plunged the 

eastern Provinces and States into darkness for days.) Other research reveals 

that the majority of existing transmission lines are over 20 years old, and 

while utilities already have plans for more than $12B worth of upgrades to 

the transmission system over the next decade in North America alone, in 

reality that figure should be closer to $56B39. 

 

According to the Freedonia Group, the market for grid equipment amounts 

to US$17B in the U.S. and US$70B worldwide. M any related sectors are 

substantial as well.  

 



PAGE 95 VISION FOR A POWER TECHNOLOGY CLUSTER PREM IER’S TECHNOLOGY COUNCIL 

8"(	 4�	
'�� 	-�%.	�%.)	" 4��	)#) �%$�*%+% &	%$% %� %9�): The smart grid is 

vital to British Columbia’s other sustainability initiatives. Automating the 

transmission and distribution systems that deliver power strengthens the 

ability to optimize sources with uses, integrate non-traditional assets, and 

leverage infrastructure in more reliable and cost-effective ways. Advanced 

grid technology can make it easier to bring clean power some areas (and 

deliver advanced functions such as broadband access at the same time). 

Likewise, it holds a key to the smart growth of urban areas around British 

Columbia to enable the demand-side management practices outlined 

earlier.  

 

The smart grid is also essential if British Columbia hopes to leverage 

alternative power sources. Renewable energy is often stymied by the 

difficulty of getting the power from where it is generated (windy regions, for 

instance) to where it is needed (urban areas). It is likewise held back by its 

intermittent nature (the wind doesn’t blow at constant times and speeds, for 

instance). The smart grid helps with both problems by providing controls 

and optimizing functions that can handle the additional complexity. 

 

The grid may even play a valuable role in smart urban transport in the 

region. M any experts believe that hybrid and fuel cell cars should 

eventually be hooked to the grid, either to recharge them at night (when 

there may be an “energy surplus”) or to use their built-in power plants to 

prop up the system during times of peak demand. Either scenario would 

require a level of grid sophistication and control far beyond the current 

system. 

 

The level of education and training necessary to produce high calibre of 

electric utility engineers and technicians has been steadily deteriorating 

thanks to the focus of the educational institutions on other modern time 

technology education and business. Utilities allover North America and BC 

have been struggling to find the calibre needed to operate plan, design and 

operate the complex electrical grids of modern times. 

5����
8	�����5��	8�
	�

��
3	5��	����
	����������	��	���	�8�	����
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>$"(+�.1��*+�3	7%++%$1	�",�+	�#) "'��): British Columbia’s heritage 

includes hydropower, long distances between metropolitan areas and 

shipping power back and forth to California. As a result, it has a large 

network of transmission lines and deep expertise in grid issues — 

transmission modeling, design, planning, and installation. British 

Columbia Transmission Corporation and BC Hydro have both the necessary 

experience and the necessary “mind-set” — an interest in and openness to 
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advancing technology. BC Transmission Corporation has also shown a 

commitment to enhancing and upgrading its internal know-how about 

advanced grid solutions. To mitigate this issue, BC Transmission 

Corporation established recently an internal program "The BC 

Transmission Academy" to fill the skill gap. The current program of the 

academy has over 20 courses and 50 faculty members identified.  
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���.%$1	,"'!�$%�)	�$.	��)���,4. British Columbia and the Pacific 

Northwest are recognized world leaders in smart grid and are home to some 

of the leading companies in this sector. A study done by the Center for 

Smart Energy showed that companies in these categories across Oregon, 

Washington and British Columbia represented a collective $1.5B in annual 

revenues and growing. British Columbia, and the Pacific Northwest more 

broadly, boasts of several category-leading and emerging vendors, 

including Xantrex, Power M easurement, Tantalus and Nxtphase here in 

British Columbia; Itron, Areva and SEL in Washington, and SAIC in 

Portland. British Columbia also has Powertech labs, with some of the 

world’s best expertise in grid management.  

����	�������	��������	���	�	���>	7��8	5������	���������
	

The biggest challenge in this area remains the barriers to utility adoption. 

We need to identify and remove the barriers in the utility policy framework 

that keep local utilities from adopting innovations. Utilities need to have 

the mandate to innovate, test innovations and move beyond pilots to actual 

deployment—where those innovations enhance the overall energy system. 
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5#%+.	�$%F#�	�))� )	8���	 "	��) 	 4�	7"�+.	��,4$"+"1%�):  There is a strong 

need for a testing and certification process that integrates various Smart 

Grid components into systems to show how they work together. We should 

also explore the idea of creating a long-term testbed to attract more grid 

technology development to British Columbia. 

 

��� $��)4%!)	�$.	�"++�*"�� %"$	�# )%.�	 4�	��1%"$: We also need to look 

for ways to connect local grid innovations into larger North American and 

international grid initiatives to provide the kind of exposure and outreach 

necessary to grow opportunity. Some of the best grid opportunities are 

dealing with grid congestion back east, or advanced grid command and 

control demands in those regions who are innovating in demand 

response/demand side management, we need to encourage cross-border 

collaboration to provide more access for local companies. The industry 

should also link with other Pacific Northwest and U.S.-based efforts to help 

raise awareness of the entire Northwest region as a world centre of 

excellence. For example, credible efforts are underway to build next-

generation systems and protocols for the grid of the future. BC Hydro and 

British Columbia’s smart grid companies should be well-represented in 

these efforts, which also represent an opportunity to interact with key 

systems integrators and other important groups across all five of these 

strategies. 

 

One of the opportunities that starts to make the transmission investment 

make more sense is the next market opportunity—the chance to send 

electricity into the Western Power M arket. 
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British Columbia is in a position to become a net exporter of clean and 

green electricity. This opportunity can best be described as three market 

subsegments:  

� 7�) ��$	�"(��	����� 	�+�, �%,% &	�=!"� ) from BC Hydro and 

Independent Power Producers in the region who are building 

large scale clean or green supply-side resources that generate into 

the grid (rather than smaller scale distributed generation) and 

leverage local technologies or resource advantages. 

� �$.�!�$.�$ 	�"(��	��".#, %"$	"6	���1�2
,�+�	�+��$	"�	-���$	

#!!+%�) where the physical production is cited outside of the 

region, but is owned and/or operated by local power producers 

� �=!"� 	"6	��".#, %"$	��,4$"+"1%�)	 "	� %+% &	�$.	���	�$.#) �& 
where we sell goods, services and expertise to the broader power 

production industry 

 

�+��$	�$��1&	has been defined by the Province in Energy for our Future: A 

Plan for BC as “alternative energy technologies that result in a net 

environmental improvement relative to existing energy production. 

Examples may include small/micro hydro, wind, solar, photovoltaic, 

geothermal, tidal current, wave and biomass energy, as well as 

cogeneration of heat and power, energy from landfill gas and municipal 

solid waste, fuel cells, and efficiency improvements at existing facilities. 

This broad definition will allow for the development of a diverse range of 

cost-effective and environmentally responsible resources across the 

province. 40”	-���$	�$��1&	can be defined as low impact renewable energy 

which must meet general environmental related criteria as well as criteria 

specific to the generation resource. Clean tends to be a broader category 

and can include more traditional technologies that are emission-friendly, 

whereas green tends to refer to only the subset of technologies that are also 

from renewable sources. 
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Both are important. When we build a thriving market opportunity for green 

and clean power production here, we provide a financial foundation for 

independent power producers, developers, and alternative production 

technology providers. These companies can also sell their products, service 

and expertise to other parts of the world. 

���>��	������	���	�����	���	-����	��7��	7���	��������	��	-��7	

7�) ��$	'���� 	��1%"$	(%++	9�+#�	1���$3	,+��$	�+�, �%,% &	�=!"� �.	6�"'	

5�% %)4	�"+#'*%�. The market for green and renewable electricity across 

western North America is expected to grow, driven by government mandate 

and consumer interest:  

� -"9��$'�$ 	'�$.� �)—Renewable Portfolio Standards and 

other policies regulate the minimum amount of green and/or 

clean power that a utility has to have in its portfolio. 

� �"$)#'��	%$ ���) —demand for green and clean power options 

is rising, and as a general rule green power programs launched in 

several states have often sold to capacity (or have even been 

oversubscribed) within a short period of time from launch.  

 
There are a number of mechanisms that will increase the demand for and 

premium available for clean and green power purchase, some voluntary 

and some mandatory: 

� -���$	,�� %6%,� �)—represent a way to collect and aggregate 

funds for the purchase of or investment in green power and 

decouple the financial resource from the physical delivery of 

green electrons to the buyer 

� �#*+%,	#)�	,4��1�)—states like Oregon have chosen to collect a 

public use charge (a percentage of revenues from Utility fees) and 

pool those funds outside of the utilities to be reinvested into 

renewables and efficiency projects in the state. 

� �'%))%"$)	'���� )—markets for GHG, NOx, and Sox across 

North America are localized, with some states primarily in the 

North East having emission reduction and trading programs in 

place. These programs will gradually find their way to other parts 

of North America and will provide funds for more clean and green 

resources. 

 

For the sell of electricity, the market that is relevant for local Independent 

Power Producers (IPPs) is the western power market.  Transmission lines 
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connect this market, which includes Western Canada with the Pacific 

Northwest, down through California, and select parts of contiguous states.  

So the relevant question for large scale clean and green power production 

in British Columbia is whether there is currently a premium for clean and 

green power, and whether demand for clean and green going forward is 

likely to outpace supply.  

 

-���$	-�$��� �)	�	���'%#': Although it varies, it seems clear that there 

are both wholesale and retail premiums for clean and green power.   A 

survey of program prices shows the premium being paid for green electrons 

range from less than 1 cent/kWh to 11.6 cents/kWh, with most premiums 

being between 2 and 5 cents/kWh. These figures, however, are not really 
good indicators of premiums paid on the wholesale market because, 

depending on the program, the distribution entity or service provider has to 

recover a range of administrative and marketing costs in the retail price. 

On the wholesale side, for instance, BC Hydro’s recent green energy call 

paid (C) $8 per MWh premium to green producers for both their energy and 

the emissions credits. 
 

To ensure a premium, though, there needs to be high demand and not an 

overabundance of supply.  On the wholesale side, demand for green and 

clean power in the  eastern US markets are driven by either the requirement 

to meet state RPSs, or by emission caps (NOx, SOx, etc.). Should such 

drivers be put in place across western jurisdictions we could see similar 

premiums for green over traditional electrons, i.e. roughly 10 times more 

than in voluntary markets. Unless the drivers are put in place, there will be 

much less uptake in the near to mid-term and therefore the premium will 

be lower.  

 

When it comes to demand at the retail market level, preliminary figures 

from the U.S. Department of Energy show that consumer interest in green 

programs is growing. They registered a 23 % increase in the customers 

participating in green pricing programs from 2002 to 2003 (711,550 to 

877,126 customers), and anecdotal evidence says that is still rising. As well, 

there were 308 industry participants offering green options in 2003, up 45% 

from 2002.   

 


#!!+&	�$.	��'�$.	���$.)	��9"�	�	��".#, %"$	�!!"� #$% &	%$	 4�	7�) ��$	

�"(��	����� : The overall supply of clean and green power is harder to 

predict. Using information from Western Electricity Coordinating Council’s 

(WECC) 10 year Coordinated Plan renewable capacity in California and the 

Northwest Power Pool Area (NWPP; includes BC, Alberta, Washington, 
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Oregon, Idaho, and parts of M ontana, Wyoming, Utah, and Nevada) as of 

January 1, 2004 was 4,593 MWs, about 3.3% of total installed capacity.  The 

WECC Coordinated Plan, which is based on announced plans of member 

companies, says that after adjusting for retirements and ratings, roughly 

1.7% of capacity additions made between 2004 and 2013 will be renewable 

technologies. Other forecasts have been more bullish on the percentage of 

installed capacity that will be renewable.  What future capacity additions 

might look like is very difficult to say. For example, there are currently over 

50 proposals to build new LNG import facilities around North America; but 

many will never break ground. Certainly the recent trend is towards more 

renewables than in the past, but while we are in a more carbon-conscious 

business environment, but the timing and extent of increased renewable 

generation is largely tied to public policy. For example, the installation of 

wind turbines in the US dropped in 2004 from 2003, primarily because 

Congress was tardy in renewing the 1.8 cent per kWh production tax credit. 

 

7"�+.	"!!"� #$% %�)	6"�	�$.�!�$.�$ 	�"(��	��".#, %"$	�$.	)#!!+&	

 �,4$"+"1%�)	�*"#$.: But the overall trend around supply and demand is 

favorable.  Regions are coming to the realization that clean and green 

production is key going forward. A recent report from the West Coast 

Governors global warming initiative concludes that the economic benefits 

for the western region of these low-carbon strategies are real, and features 

renewables prominently.  

	

Beyond the western power market, the general opening of the international 

power sector to private investment has created major new opportunities for 

electric power system and component manufacturers, as well as designers, 

engineers and constructors. Green and Clean resources will continue to 

grow as a percentage of the overall electric-generating capacity, as these 

supplies will be especially vital to developing nations such as China and 

India, where energy demand is rising at 10% a year, but where the 

environmental impact of power production is of great concern41.  

 

If British Columbia is able to become an exporter of clean and green power, 

then we are likely to get a premium now for electrons into the western 

power market, and see our overall revenues grow as demand climbs.  Then 

when other regions increase their investment in their own clean and green 

production technologies where  we aren’t able to ship electrons from our 

region, our local technology firms, IPPs and others can benefit through 

additional sales and expansion outside of the region. 
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�" %9� �.	����� 	��� $��). BC Hydro is  

currently a net importer of power. (See 

Table 12) From a long-term resource 

planning perspective, BC Hydro’s goal is to 

make the province self-sufficient in 

generating capacity and electricity 

production with no net incremental 

environmental impacts. Under this 

scenario, BC Hydro would be planning and 

acquiring domestic resources that have the 

capability to meet the domestic customers’ 

electricity requirements in each and every 

year. Given the slow load growth expected by BC Hydro, this doesn’t 

represent a huge market opportunity, but could be used strategically to help 

test some of the more innovative solutions where British Columbia has a 

competitive advantage.  
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��)"#�,�)	�$.	��,4$"+"1%�)	6"�	�+��$	�$.	-���$	��".#, %"$:	The region 

has a number of areas where it has the natural resources, technology and 

local technology providers to produce exportable clean and green 

electricity.  One of our biggest resources is the hydro system itself.  We have 

the ability to support renewable production by using smart grid technology 
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and approaches that allow us to produce alternative generation, using the 

hydro system as a large back-up generator and the dams and pondage as 

storage. 

 

In terms of resources to generate the large-scale alternative energy, these 

include  potential in areas (organized alphabetically) such as  

� Biomass—forests hit hard by infestation represent a huge 

resource only modestly tapped at this point for large scale 

production and export (Sidebar 26). 

� Coal—the region has large beds of low sulfur coal, as well as 

sources of highly fractured coal that may have enough water 

content to be appropriate for Coal Bed M ethane extraction. 

� Ocean Wave and Tidal Current (Sidebar 27), our rugged coast is 

exposed to one of the highest wave Energy regimes in the North 

Pacific. A fjord coastline, dotted with islands, creates many passes 

with high energy tidal current. British Columbia has a history of 

leadership in ocean science and Engineering, marine operations 

and fabrication that can make the ocean energy sector an 

economic success as a major contributor to worldwide markets 

and a supplier to meet regional needs for sustainable power. 

� Run of River—British Columbia's geography provides many 

opportunities for run-of-river small hydro development up to 50 

MW in size, with a potential estimated at some 2450 MW (10,700 

GWh/year) with capacity factors between 25% and 70%. 

� Solar—while solar irradiation levels are not a source of strength 

for the coastal regions of BC, neither are they the weakness that 

many might believe. M any areas in the interior of the province 

experience levels of solar irradiation that are suitable for solar 

power generation. In many locations our levels are generally 

higher than most of Germany, where solar energy is used 

extensively. Even with our current resources we are in a position 

to demonstrate the efficacy of new solar innovations that use 

concentrators that in theory could generate power levels relevant 

for export. 

� Wind—wind levels at different areas in the Province (see at 

www.windatlas.ca) make larger scale wind farms a viable option 

that should be explored for power production and export. 

 

As well as others. Each of these should be explored in more depth and 

mapped against a framework that outlines their market potential, 
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economic development impacts, and British Columbia’s relative 

strengths in the near and longer term. 
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���$)'%))%"$	�,,�))	 "	7�) ��$	����� : There are roughly 3,150 MWs of 

transmission capacity from British Columbia into the United States, and 

roughly 2,000 MWs of capacity from the US back into British Columbia. 

This capacity can be down-rated at times because of maintenance. There 

are two points of interconnection. The largest is on the west side of the 

province, 2,850 MWs); the east side interconnection is rated at 300 MWs43. 

At most times transmission capacity is adequate, permitting BC Hydro and 

Independent Power Producers to book access to the system to export 

electricity. At times, however, notably when market prices indicate the 

greatest need for power in the United States, existing transmission capacity 

limits the movement of power from BC into the US.  

 

�*%+% &	 "	����� 	�+��$	�$.	-���$	��,4$"+"1%�): Powerex currently serves 

the function of power marketing for BC Hydro, with approximately 150 

customers in Western Canada and the United States (includes utilities, 

power pools, large industrials and other power marketers). They are 

currently marketing BC Hydro surplus (and purchasing imports), but 

would be in a position to take on a broader role of power marketing under 

an export framework.  
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Through the work of groups like the Fraser Basin Council (Sidebar 28) and 

others, the region has the opportunity to have world class expertise on 

siting production in a community in a utility control center.  This expertise 

applies as well across the other five areas, and will be a key part of 

providing market ready solutions to the world. 
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The utility system is currently mandated to serve local need and only 

exports opportunistically during periods of surplus. For the region to get the 

benefits of becoming a power exporter, the local utilities will need to be 

allowed to serve as a mechanism to help grow the IPP market and get that 

power production built and transported to where it can be used.  

 

We need to better communicate the value of electricity exports to British 

Columbia. We would also have to see exports as a way to help pay for 

infrastructure (such as transmission lines) that would be uneconomic 

otherwise but are also needed to meet BC needs. Ultimately, these directions 

may require a shift in thinking to begin seeing our local utilities as part of 
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an overall economic development engine that we have to continue to evolve 

and improve to compete in world markets. 

 

Beyond creating access to the Western Power M arket for electricity 

generated in British Columbia, the region needs to invest in research that 

will develop British Columbia’s unique assets in power production 

technologies. Our biggest export opportunities in renewables long-term are 

likely to bethe technologies, goods and services that are exported by the 

technology providers and power producers located in British Columbia. To 

tap into these benefits, it will be important that we sort through our 

available supply-side technologies and give some development priority to 

those areas where we as a region could also have a relative advantage and 

become a world leader in innovation. 
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This is not a complete inventory, but represents the strengths and diversity 

that characterizes this industry in British Columbia. 

��-
����	

Using technology discovered and developed at the University of Victoria’s 

Institute for Integrated Energy Systems (IESVic), Angstrom is a privately 

held firm developing micro-fuel cells for use in portable electric and 

electronic devices. Chaired by Denis Connor, the founder and Chair of 

QuestAir, Angstrom is now deploying prototype micro-fuel cells for field 

testing in devices such as “M ag-light” flashlights. Angstrom is one of a 

small cluster of British Columbia-based micro-fuel cell companies centered 

around the NRC fuel-cell institute. 

�;������-�	������	

AquaEnergy Canada, Ltd. is a wholly owned subsidiary of AquaEnergy 

Group, Ltd, an offshore ocean wave energy technology and project 

development company. The company has formed a consortium of partners 

with the qualifications to demonstrate and commercialize the offshore wave 

energy conversion technology to produce clean, electrical power for 

Canadian consumers. The Consortium proposes technology development, 

optimization and demonstration of a wave energy conversion device – 

AquaBuOY. AquaEnergy technology is an offshore wave energy converter, 

suitable to generate electrical power by converting wave energy. In addition, 

further technology development would allow stored energy generation in a 

form of desalinated water, or hydrogen. Clusters of AquaBuOY devices form 

an offshore power plant, scalable from hundreds of kilowatts to hundreds of 

megawatts, suitable for distributed or central generation. AquaEnergy is 

leveraging proven technologies, local strengths in marine engineering, and 

partners in the emerging Ocean Energy Industry to innovate and move 

British Columbia ahead in this emerging opportunity. 

�@���	�������
	

Azure is a world leader in hybrid electric vehicle systems for commercial 

vehicles. They retrofit chassis with high-efficiency diesel engines and hybrid 

electric systems. Better-known customers include Purolator, Canada Post, 

the U.S. Postal Service and London Taxi (UK). Their systems are based on 

technology developed in BC at Vizon SciTec (formerly BC Research). Azure 

does all product development and primary assembly in BC. Azure represents 

a growing cluster of alternative transportation companies in BC that are 
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creating a strong supply chain of high-tech machine shops, battery 

suppliers, and other equipment unique to the needs of their industry. 

Having this capability in BC, in addition to the Hydrogen Highway, will 

likely continue to attract other transportation-industry companies to locate 

here. 

5������	��7��	
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Ballard Power Systems is the world leader in developing, manufacturing, 

and marketing zero-emission proton exchange membrane (PEM ) fuel cells. 

The company is commercializing fuel cell engines for the transportation 

market, electric drives for both fuel cell and battery-powered electric 

vehicles, and power electronics and fuel cell systems for both portable and 

stationary power generation markets. Ballard is also a Tier 1 supplier of 

friction materials to the automotive industry for automatic transmissions 

as well as a supplier of carbon fiber paper gas diffusion layers (GDL) to the 

fuel cell industry. Ballard’s proprietary technology enables automobile, bus 

electrical equipment, portable power and stationary product manufacturers 

to develop environmentally clean products. Ballard is the reason Vancouver 

has a fuel cell cluster. Their presence here has also attracted significant 

investment to the region through angels, venture firms such as Crysallix, 

Ventures West and Yaletown Venture Partners, and the NRC that established 

a fuel cell institute at UBC to support the cluster. Ballard continues to play a 

significant role in the community through technology creation, wealth 

generation and the addition of talent to management pool. Ballard now has 

manufacturing facilities in Burnaby, BC, Dearborn, M ichigan and Lowell, 

M assachusetts and in Germany (Nabern). 

5�
5�3	���>��
	E	7���	

Busby, Perkins & Will provides architectural consulting services to the 

commercial, institutional and residential building sectors. World market 

experts in sustainable development, they have won more than 60 

international awards, including an AIA Top 10 Green Building Award. They 

have developed numerous local examples of sustainable projects and are 

involved in design for the 2010 Sustainable Olympics. About half of Busby’s 

projects have been in Vancouver; many efforts are large international 

projects, including a current sustainable community project in Saudi 

Arabia. Busby drives growth in the green building and sustainable 

community industry in British Columbia and represents a major influence 

on shaping policies and practices in the region. Busby, Perkins and Will 

Architects Co. is the result of an August 2004 merger between Peter Busby 

and Associates of Vancouver and Chicago’s Perkins & Will (which was 

declared Firm of the Year by the American Institute of Architects in 1999 

and has collaborated with Busby and Associates on several projects in the 
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last few years, has a 70-year history and large projects in more than 40 

countries). Still based in Vancouver, Busby, Perkins & Will also has offices 

in Calgary and Seattle. Busby says the merger gives him “a bigger pool of 

people to convert to sustainability and access to larger clients and more 

clients who will hear the story of sustainable architecture.” 

�������8	���8����-��
	

Carmanah, based in Victoria, BC, is a world leader in the design, 

manufacture and supply of patented, proprietary solar-powered LED 

lighting solutions. To date, they have an installed base of more than 

100,000 lights; they employ more than 100 people and are growing at 

double digits. They are illustrative of the growth of a new sector in self-

contained lighting systems. Carmanah is winning contracts all over North 

America and Europe and have already created new competitors in BC They 

are a significant employer in Victoria providing well-paid manufacturing 

and engineering positions. Carmanah’s first products were self-contained 

lighting for navigation of waterways. It is a BC company building on one of 

the province’s resource based core competencies. In 2003 they were ranked 

the 90th largest high-tech firm in BC.54 

���	�	����-�	

Day4 Energy is a Burnaby-based company that has developed a new kind of 

Photovoltaic (PV) technology. Formed by John M acDonald, (one of the 

founders of M acDonald Dettwiler and a recipient of the Order of Canada) 

together with Professor Leonid Rubin (a well-known Russian scientist), 

Day4 Energy's PV technology is expected to significantly reduce the cost of 

PV power systems, making solar energy generation cost-effective in a wide 

range of locations and applications where previously it was considered 

unsuitable or too expensive. Day4 Energy is privately held and is currently 

working with utilities such as BC Hydro and Arizona Public Services to 

deploy prototypes of systems based on their new PV technology for field-

testing. Day4 employees include scientists from Russia and Germany as well 

as Canadian employees attracted to BC to work on this technology and 

develop a renewable energy business. 

�����	;	

Delta Q provides power management solutions for the industrial and 

specialty electric vehicle industry that has a value of approximately US$10 

billion. Their technology saves more than 15 per cent of the energy 

traditionally used to recharge an electric vehicle such as a golf cart or 

forklift. The founding partners are former Xantrex employees. 



PAGE 117 VISION FOR A POWER TECHNOLOGY CLUSTER PREM IER’S TECHNOLOGY COUNCIL   

����
��	��������	�����������		

Dynasty Electric Car Corporation designs, manufactures and markets zero-

emission, electric Low Speed Vehicles (LSV's) for urban, recreational and 

light commercial markets such as planned and gated communities, 

destination resorts, industrial complexes and universities. They 

manufacture and assemble many of their vehicles in the lower mainland. 

Sales are growing across North America as demand for “urban” vehicles 

grows. Dynasty grew out of the ashes of Kelowna-based Western Star. The 

Dynasty vehicle integrates many BC-manufactured components. Dynasty is 

illustrative of the province’s nascent alternative transportation industry and 

the expertise of the BC supply chain in that sector.  

�2���	����	����-�	���8����-�		

E-one M oli is the only high-volume manufacturer of cylindrical lithium-

ion rechargeable cells in North America. They were purchased by a 

Taiwanese company but kept research and manufacturing in BC. Their 

early acquisition illustrates the attractiveness of BC tech firms to outside 

purchasers. Primarily driven by a lack of funding these acquisitions are 

often the only method for the founder to take the company to the next step 

in its growth. In 2003 M oli reported revenues of $43 million and were the 

21st largest high tech firm in BC.55 

-������-8�	��7��	���8����-��
	

Greenlight is a world leader in testing and diagnostics of fuel cells. With 

more than 400 test stations, Greenlight (founded in Saanich as ASA 

Technologies) has the largest installed base in the world. Greenlight’s 

equipment has become a critical tool for fuel cell technology developers, 

allowing fuel cell stacks to operate as part of a fully integrated power 

system. Greenlight has focused on this area since 1992 and counts most 

fuel cell manufactures as clients. In January 2003 Hydrogenics Corporation, 

a designer and manufacturer of fuel cell technology, acquired Greenlight 

Power Technologies, Inc., in a transaction valued at approximately $US19 

million. Hydrogenics, Toronto based, continues to manufacture and 

research in Burnaby, BC. One of the original founders of Greenlight has 

gone on to create a VC firm in BC.  

8���7��>
	

Homeworks is a subsidiary of EAGA Partnerships, which has created a 

sustainable model for efficient delivery of residential energy services. In the 

United Kingdom, EAGA has created more than 500 jobs in the past 15 years. 

In addition, they have a network of more than 400 contractors who deliver 

energy efficiency to the residential sector. Homeworks is now working with 

BC Hydro in Victoria on a project designed to harmonize the delivery of 
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residential energy services, using its model that integrates public and 

private partnerships to the delivery of residential energy services. The 

Homeworks concept focuses on strengthening and easing the delivery of 

energy services to the consumer. The Victoria program, if successful, could 

be a model for future programs throughout British Columbia. Homeworks’ 

takes a leadership role in the delivery of energy technologies, using a model 

that lends itself to long-term investment and capacity building in the 

energy services sector.  

>���	��-�������-	

Keen Engineering is a professional consulting engineering firm with more 

than 200 staff and 10 offices in Canada and the U.S.. The company has one 

of the largest portfolios of completed green projects in North America, and 

have completed projects in more than 15 countries. Keen offers: M echanical 

Design Services, which has been the core of Keen business for 40 years; 

Electrical Design Services; Sustainable Building Services that bring 

specialized green knowledge to designs; an Energy Services Group that 

delivers on Keen's corporate commitment to create a sustainable 

community in all their designs and helps existing building clients reduce 

ongoing energy costs; and a Fuel Cell Design Group that responds to the 

needs of the fuel cell industry, with more than 100 projects done for Fuel 

Cell support facilities. Keen Engineering designs have won numerous 

sustainable design awards.  

��-���	��7��	
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Legend Power Systems Inc. (LSPI) has exclusive Canadian rights to the The 

Electrical Harmonizer™  energy saving device; Legend Power Systems Corp. 

has exclusive U.S. marketing and distribution and patent rights. LPSI’s 

business focus is on increasing customers' profits through a significant 

reduction in total facility electrical consumption and maintenance costs.  

Developed in Japan over 10 years ago, with more than 300,000 units 

installed in Japan, Hong Kong and China, the Electrical Harmonizer™  is 

able to reduce facility electrical bills an average of 7 to 12%, while 

substantially reducing maintenance costs. This is accomplished through an 

innovative approach to Power Quality M anagement and Conservation 

Voltage Regulation. The company has been accepted for a partnership with 

the US Department of Energy’s ENERGY STAR program in its efforts to 

promote the highest level of energy efficiency and environmental awareness 

amongst business and institutional customers. Some of Legend’s 

installations include Fortune 500 national chain stores. 
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QuestAir is a developer and manufacturer of compact gas purification 

equipment. Using a technology called Pressure Swing Adsorption (PSA), 

QuestAir developed an ultra-compact purification unit that can be placed 

on board a fuel cell vehicle to purify hydrogen gas produced by an on-board 

device (from natural gas or methanol). While automotive companies have 

moved away from on-board production of hydrogen, QuestAir has expanded 

their market by applying their compact, efficient technology to gas 

purification in refineries. Significantly, QuestAir recently developed a unit 

for use in purifying gas emitted by landfills, enabling that gas to be fed into 

natural gas pipelines. In December, QuestAir had a successful initial public 

offering and is now listed on the Toronto Stock Exchange. 

 

������	�����3	��������	
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These three pellet manufacturers represent part of a large and growing 

market for export of biomass in the form of pellets into European markets. 

These markets have aggressive renewable energy objectives and are relying 

on biomass to help meet them. The industry is important to Northern BC 

and First Nations in that region for the jobs it creates and the innovation in 

pellet production equipment it generates. In BC, biomass accounts for 23% 

of all the energy used.56 Leveraging the local expertise in cogeneration and 

Biomass conversion can continue to move BC toward being a leader in the 

sector. 

��7��	���
�������	

Now celebrating its twentieth year, BC-based Power M easurement is a 

global provider of advanced metres and enterprise energy management 

systems. For utilities, Power M easurement supplies advanced metres and 

supporting software. The company’s products can collect data from 

customers and from generating stations, substations, and grid interties. For 

industrial and commercial users, Power M easurement promises to identify 

energy-intensive activities, pinpoint power problems and supervise facilities 

through a command-and-control center. They represent a classic 

convergence company that leveraged BC’s strength in software and 

hardware into utility and industrial applications. In 2003 they reported 

revenues of over $60 million and were the fourteenth largest high-tech firm 

in BC with more than 250 employees.57 

��7�����8	��5
	���:		

Powertech Labs is a world-renowned technology centre located in Surrey, 

BC. A wholly owned subsidiary of BC Hydro, Powertech provides an 

extensive range of leading-edge consulting, testing and R&D services to 

electric power, auto and gas industries, and others. Powertech has a wide 
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array of technical expertise in various specialized aspects of electrical, civil, 

mechanical, chemical, metallurgical and materials engineering disciplines. 

It has several specialized well equipped laboratories: high voltage, high 

power, high current, mechanical, materials, coatings, chemistry and civil 

engineering laboratory. Considered a leader in high-pressure gas storage 

and fueling technology, Powertech has deployed the first station on the 

Hydrogen Highway – the first 10,000 psi gaseous hydrogen fueling station 

in the world – partnering on this and other related projects with Shell, 

ChevronTexaco, BP, BOC, Fuel Cells Canada, Toyota, Nissan, Ford, Daimler 

Chrysler and Hyundai. Powertech provides a variety of services related to 

Alternative Energy technologies and is collaborating with industry in the 

development of a local ocean energy capability. With a worldwide 

recognition for its expertise in power system stability and control, 

Powertech also provides analytical tools and consulting services for the 

design and secure operation of interconnected electric power systems. 

������7��	

Railpower develops hybrid goat and yard locomotives. RailPower's 

equipment cuts diesel fuel use and greenhouse gas emissions by 40 to 70 

per cent compared to conventional yard locomotives. It also reduces smog-

precursor oxides of nitrogen (NOx) and particulate emissions by 80 to 90 

per cent. Railpower forms part of the growing expertise within the province 

in alternative transportation technology. They are a leader in their sector 

and have sales across North America. Railpower recently announced that it 

had won a grant from the Texas Emissions Reduction Program (TERP) for 

the development of one pre-production branch line hybrid locomotive for 

use in Texas. This draws attention to BC as a leader in the field and opens 

doors for other local power technology companies who want to pursue 

similar grants in the U.S. 


��5��	����-�	���	

Sieber Energy Inc has the initial commercial objective to develop the 

SieWAVETM  Energy Accumulator, a patented clean renewable energy 

generation technology that will extract free energy from offshore ocean 

waves for the production of electricity, for water treatment and 

desalination, and for refrigeration. The company is working on establishing 

a network of academic research supporters and companies with the 

capability to assist in manufacturing, installation and energy generation. 

Sieber Energy intends to have demonstrable pre-commercial devices that 

are competitive with other wave energy capture that are being pursued 

elsewhere. Sieber Energy Inc is building business designing, developing, 

manufacturing, installing, servicing and licensing the manufacture of 

ocean renewable energy devices and plants. Sieber will be a supplier to 
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plant operators who sell electricity, water or hydrogen. Sieber will develop 

alliance relationships with companies who provide turbines/generators, 

desalinators, hydrogen electrolysers and other specialised technologies that 

exploit capture of energy by SieWAVETM  technology. 


�
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SPS Energy Solutions (also known as Soltek Powersource Ltd.) provides 

complete power solutions for the renewable energy market. Located in 

Victoria, BC, SPS has offices across North America and has distribution 

partnerships with some of the world’s leading companies in the renewable 

energy market. SPS has industry-leading R&D and manufacturing and in-

house engineering. It offers industrial, home, and mobile energy solutions. 

In M arch 2004, the company was awarded contracts for 40kw of solar 

modules for nine grid-tie systems across Canada. This represents a growth 

of 50 per cent over the entire industry-wide total of 27kW of on-grid 

distributed generating systems installed in all of 2002, according to the 

annual industry survey published by Natural Resources Canada. Dave Egles, 

president, notes that SPS’ progress in 2004 in bringing solar into the 

mainstream is a significant step toward Canada’s renewable energy 

commitment. 

�������
	

Founded in 1989, Tantalus designs, manufactures, and markets two-way, 

real-time data communications networks to monitor and control electric, 

gas, and water utilities. Their products are beginning to gain acceptance as 

one way to create effective demand side management programs. They 

exemplify the innovation that can take place when BC’s wireless , IT and 

Power Technology sectors work together. Their CEO is from Telus and a 

number of their executives from Dynapro Systems, now a division of 3M .  

���	
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TIR designs and manufactures solid-state lighting in Burnaby, BC. The 

energy savings from this technology are fueling double-digit growth for the 

company whose president comes from another successful local company, 

M otorola Wireless. TIR is an excellent example of the depth of British 

Columbia’s engineering talent and the versatility of BC entrepreneurs. In 

2004 TIR was named the BC Technology Industry Association’s emerging 

company of the year. Their 2004 revenue was Cdn$30 million, representing 

a growth rate of 34 per cent over the previous year. They have a strong IP 

portfolio that will help them continue to grow their business. TIR has 150 

employees. 
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Originally founded in 1944, Vizon began as a publicly funded contract 

research institution called BC Research. In 1993, it was privatized. In 2004, 

they became Vison SciTec. Vizon has played an important role in the BC 

economy, having spun off numerous companies including Azure Dynamics. 

They have 80 highly educated employees on their 185,000-square-foot 

facility at UBC. Significantly, their laboratories are an incubator to over 20 

companies involved in biotechnology, green energy, chemical industrial 

processes, and pharmaceuticals.  
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Westport Innovations develops technologies that allow diesel engines to 

operate on alternative fuels such as natural gas, propane and hydrogen. 

Their initial technology came out of work done at UBC. Westport offers: 

high-performance, low-emission alternate-fuel engines through its joint 

venture Cummins Westport; advanced fuel technologies; global technology 

alliances with BMW, Ford, Isuzu and M AN; infrastructure support through 

partnerships with alternative fuel providers (Clean Energy Fuels, Iqara, 

Ruhrgas, Japan Gas Association); government partnerships to source 

funding benefits. Westport has been recognized as the world leader in 

gaseous fuel engine technology. Its facilities in Vancouver total more than 

78,000 square feet of laboratory and office space. It has numerous key 

market customers and partners: Yuchai, Renault, Beijing Sinogas, and LA 

Transit. The company is part of a growing expertise in transportation. 

Westport and its joint venture with Cummins, Cummins Westport Inc. are 

both headquartered in Vancouver.  
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Based in Burnaby, BC, Xantrex Technology Inc. (TSX:XTX) is a world 

leading developer, manufacturer and marketer of advanced power 

electronics products. Xantrex began operations in 1983 as a niche 

manufacturer in the Programmable Power products market. Beginning in 

1999, Xantrex expanded into the Distributed and M obile Power market 

segments and grew in the Programmable Power market. Xantrex is one of 

the most successful companies in British Columbia’s and Canada’s power 

technology sector, measured by revenue of US$143.1 million in 2004, and it 

is profitable. It has grown at an annual compound rate of 60% for the past 

six years. Xantrex employs more than 500 people worldwide, with more 

than 300 in BC. Xantrex’s strategy is to become the world leader in its 

chosen markets by evolving from a key enabling products supplier to a 

systems solution provider. Geographically, Xantrex’s strategy is to expand 

its strong North American presence into Europe, Latin America, Africa and 

Asia. At its headquarters in Burnaby Xantrex conducts a significant amount 
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of its research and product development and has a significant 

manufacturing plant. Other Xantrex facilities are located in Arlington, WA; 

Livermore, CA; Elkhart, IN; Barcelona, Spain; Reading, UK; and Beijing, 

China. 58 
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The report was prepared by The Center for Smart Energy with the oversight 

of M ossadiq Umedaly. CSE is a research advisory firm helping companies 

and regions pursue their best opportunities in the emerging smart energy 

sector.   CSE develops markets for smart energy opportunities through 

research, events, outreach and strategic advice to help position innovations 

for success.  Clients include leading smart energy companies, investors, 

utilities and policy makers. 

 

 

Contact for further information: 

 

P.S. Reilly 

psreilly@ centerforsmartenergy.com  

425-458-4919 

www.centerforsmartenergy.com 
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This summary represents the findings, views, opinions and conclusions of 

the team only.  It is provided as is without warranties of any kind to 

whether it is definitive, authoritative, comprehensive, or current.  
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