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In 2001, eight econom ic developm ent and energy agencies from  Oregon, 

W ashington, and British Colum bia com m issioned a study: Poised for Profit: How 

Clean Energy Can Power the Next High-Tech Job Surge in the Northwest. The 

resulting report revealed that the clean energy sector could be twice the size of the 

aircraft industry within 20 years. W hat’s m ore, it could generate as m any as 

30,000 new jobs. That first report is available at www.clim atesolutions.org. 

 

A new partnership has com e together to fund Poised for Profit II, follow-on 

research to support a world-class clean energy industry in the Northwest. Through 

the work of The Athena Institute, the project has produced a series of reports 

containing critical inform ation for investors, entrepreneurs, and policym akers. 

These tools include: 

� Research and analysis to pinpoint the largest and best opportunities 

� Surveys of investor and utility plans 

� Directories to research reports, related com panies and helpful resources 

 

This docum ent is part of a research m odule called the Prelim inary Analysis of 

Near-Term  Opportunities. It reports on the m arket opportunities for Sm art Energy 

technologies. Other docum ents in the m odule cover near-term  prospects in wind, 

solar and fuel cells. 

 

Turn to the Appendix for details on the project scope and m ethodology. 

������������
�
�
��

Poised for Profit II was jointly funded and guided by the following organizations 

and m em bers of the Poised for Profit Steering Com m ittee: 

� �	��������Karen Leach and Bruce Sam pson 

� ������������� �����!���"#�$#���: Mike Hoffm an, Kevin O’Sullivan and Mike 

W eedall 

� 	�#���%����#�$��� Jeff Cogen and Curt Nichols 

� 
������&����'(����&��	���$)��$#�����Lee Cheatham  and Jeff Morris 

� ���&�����"#�#*#���%���'(����&�� Howard Thurston 

� ���&����%%�'���%�����&�� Mark Kendall 

� ��$���&���&�����#�"(�	��*!)�$� Anton Kuipers 
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� �$'�%�'�
��#( �"#�
$#���$���$)��$#���� Mike Lawrence 

� ���#�$����*"���""�����$�'�� Molly Moore 

� ���#�$���������+!��#�	�!!�""���� Ann Griffin 

� ���#�$��������$�����'#��'� Joe Barra 

� ��$##����%%�'���%��'���!�'�������+!��#� Ben W olters 

� �$"(��&#����%%�'���%���$���$����'���!�'�������+!��#��Tony Usibelli and 

Tim  Stearns 
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The Poised for Profit initiative is m anaged by Clim ate Solutions, a public interest 

group that works to m ake the Pacific Northwest a global warm ing solutions leader. 

Since 1998, the group has targeted developm ent of a Northwest clean energy 

technology industry cluster as a globally significant contribution the Pacific 

Northwest can m ake to reduce greenhouse em issions. Clim ate Solutions generates 

leading-edge inform ation and knowledge on clean energy technology and the 

econom ic opportunities it presents. The organization issues reports, organizes 

conferences and builds cross-cutting alliances to further the goal of rapid energy 

transition. 
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�(���#(��$���"#�#*#� is a research organization that helps executives and 

organizations find success in em erging m arkets. Its m ethodologies and insights 

have been im plem ented by m any organizations, ranging from  Fortune 1000 

corporations to public policy agencies. Athena m anages the 	��#���%����!$�#�

����&� (www.centerforsm artenergy.com ), the industry's guide to the value chain. 

The Center is dedicated to m aking North Am erica the leader in Sm art Energy 

innovation.  The Center's research and acceleration program s help businesses and 

investors pursue their strongest opportunities in the Sm art Energy sector.  

�	,
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The Athena Institute would like to recognize the following com panies and 

individuals for their contributions to the Poised for Profit initiative in general and 

this report in particular. 

 

For catalyzing the project and providing oversight, we acknowledge Clim ate 

Solutions, with special recognition to Rhys Roth. 

 

For expert com m ents and research m aterials, we wish to thank: 

� Peter Arias, Reed Global 
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� Clay Braziller, Canadian Institute for Market Intelligence 

� Merwin Brown, SEC Consulting 

� KC Golden and Patrick Mazza, Clim ate Solutions 

� Steve Hauser, Utility Autom ation, Inc. 

� Landis Kannenberg, Rob Pratt and Steve W idergren, Pacific Northwest 

National Laboratory 

� Liz Thom as, Preston/Gates/Ellis 

� W al Van Lierop, Chrysalix Energy 

 

W e also acknowledge and thank the m ore than 135 individuals who gave of their 

tim e for discussions with Athena analysts during the course of this study. W e are 

especially appreciative of the co-funders and m em bers of the Steering Com m ittee, 

who provided ongoing advice and assistance. 
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The Athena Institute was tasked to identify near-term  m arket opportunities for 

selected energy technologies. At the direction of the Steering Com m ittee, we 

focused on opportunities that could see com m ercial success within five years, with 

em phasis on “cluster opportunities” that could have positive econom ic im pact for 

Oregon, W ashington and British Colum bia. The Milken Institute defines clusters as 

“agglom erations of interrelated industries that foster wealth creation in a region.” 

(For exam ple, W ashington’s King County is known for its aerospace and software 

clusters.) This report relates to the prospects for regional cluster success. It does 

not address the prospects for individual com panies or the econom ic benefits 

related to constructing and operating clean energy facilities such as job creation 

from  wind farm s or the econom ic benefits of spending less on im ported energy. 

Please see the Appendix for m ore details on the project’s scope and m ethodology. 

 

Viewed through this filter, Sm art Energy em erged as an area with significant near-

term  opportunities for the Northwest. Sm art Energy is the application of digital 

technologies to the generation, delivery, and use of electric power. The use of the 

term  “Sm art” captures the fusing of intelligence into the existing system . 

 

The challenge of the Sm art Energy report was to create a coherent picture of an 

em erging sector not yet clearly defined. W e first developed a way to organize and 

describe the sector. Then we uncovered those niches that represent the best 

opportunities for the Northwest. Because a taxonom y for this previously ill-defined 

industry has not yet been created, this Sm art Energy sector report focuses at a 

broader level of analysis than the reports for fuel cells, solar, and wind. 
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The world’s electric power industry is in the early stages of an unstoppable change. 

A new wave of digital technology has arrived, prom ising to dram atically im prove 

the generation, transport and use of electricity. Along the way will com e enorm ous 

new opportunities, enorm ous new com panies, and enorm ous new revenues.  

 

The rewards will go to regions, com panies and individuals that seize the chance. If 

the Pacific Northwest becom es one of those leaders, it can gain an industry of 

distinction to rival current m ainstays such as aerospace, biotech, forest products 

and software. 

 

This report outlines the sector, including its issues and m arket potential. It 

inventories the region, its assets and its challenges. And it reveals the opportunities 

-- the specific m arket niches that could bring near-term  growth and revenue. It is 

divided into six areas:�

� ,���������&" -- an overview of the research results��

� �$�.�#�������� �-- an introduction to Sm art Energy technologies and m arkets�

� �$�.�#�������"�-- the factors prom oting m arket growth 

� �$�.�#��$�����"�-- the hurdles and obstacles 

� �$�.�#���#��#�$��-- the segm ents with near-term  growth potential around the 

world 

� 
�&���$����#��#�$��-- the Northwest’s assets, challenges and specific 

opportunities, plus an overview of ways to accelerate progress 

 

An appendix describes the project and its m ethodology. 
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The following section gives a quick scan of the research findings relevant to the 

Northwest. A m ore detailed executive sum m ary of this report is available for 

download at www.centerforsm artenergy.com . 

 

�!$�#�����&���"�'*����#���$�/01��)*"���""� ���� ���. Sm art Energy, the 

application of digital technology to the electric power industry, represents a 

significant m arket opportunity. Growth is being driven by an aging infrastructure 

in need of upgrade, dem and for prem ium  power, the growing alternatives to 

centralized generation, new technologies now available, and by governm ent 

support and m arket restructuring.  Sm art Energy will produce significant 

econom ic growth and export opportunities. The Pacific Northwest is ideally suited 

to build an industry of distinction that could be sustained for decades.  

 


��#( �"#2�$"���'�!+$���"�$���$���$�������&�/3�� ��#(��%�)*"���""4�Econom ic 

developm ent is always easier when building on strengths and successes. The 

Northwest is already hom e to a significant Sm art Energy industry. The Northwest 

has a num ber of additional assets including world-class research facilities, 

transm ission and distribution experience, transferable private sector skills, 

environm ental consciousness, and an ideal test bed environm ent.   

 

�(��
��#( �"#�%$'�"�'($����&�" with access to ideas, capital, m arkets, and with 

lack of geographical proxim ity. Exam ples include difficulties in getting ideas out 

of the laboratories, a shortage of energy-friendly venture capital, and eographic 

distance and regional rivalry. These hurdles m ust be overcom e to build an 

econom ic cluster.  

 

�(��
��#( �"#�($"�"#���&�+�#��#�$�����"����$��"+�'�%�'�!$�.�#���'(�"4�Our 

research has uncovered five m arket niches that have potential for near-term  

growth and a good m atch with our regional strengths. They are 1) Advanced 

Metering Technologies, 2) Utility Back-Office Software, 3) Grid Monitors and 

Controls, 4) Transm ission/ Distribution/ Substation Autom ation, and 5) Power 

Electronics. W e also found four additional opportunities with m oderate potential: 

Energy Managem ent System s, Building Autom ation and Controls, Energy 

Managem ent Service Com panies, and W orkforce Autom ation. Our com m ents 

relate to the potential for an econom ic cluster, not to the prospects for 

individual com panies, som e of which will find success whether or not a cluster 

arises in the Northwest. 

 

�(��
��#( �"#�'$��$''����$#��#(��&�� #(��%�$��!$�#�����&��'�*"#��4�Several efforts 

could speed progress and strengthen the sm art energy sector: 
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� ����'$'���%���&*�$#����'($�&�" to affect rates, regulations, policies and 

incentives to favor deploym ent 

� �#$��$��"�$���#�"#�)��" to use shared cost facilities and regional utility 

cooperation to test and certify products 

� �$�.�#�#�$�"%��!$#��� activities to im prove m arket access 

� �*"���""�$""�"#$�'� such as trade associations, incubators and accelerators, 

and workforce training to provide resources for growth 

� �*#��$'(�$�����*'$#��� to investors and the business com m unity to increase 

the awareness and interest in the sector 

� �*�"*�#��%�!$5�����"�$�'(��++��#*��#��" to attract R&D dollars from  

governm ent, foundations, and private com panies 

�

A coordinated plan that links initiatives together could m ove the region forward 

quickly. The Northwest is well positioned to becom e a world-class leader in this 

em erging Sm art Energy sector. 

 

A full treatm ent of each of these research results can be found in the sections that 

follow.  

�
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One of the challenges in Sm art Energy is the lack of com m only accepted term s 

and definitions. Despite sales in the billions of dollars, the sector is poorly 

understood. Yet there is a unifying them e. In the sim plest sense, Sm art Energy is 

the application of digital technology to the electric power system . It spans the 

entire value chain, from  creation (generation) to transport (grid) to consum ption 

(end-use). (See Figure 1.) 

 

Sm art Energy is m ade up of three subsections: 

	� �!$�#������$#��� involves the production of electricity in ways that are m ore 

efficient and m ore controllable4�Sm art Generation includes alternative energy 

sources. This docum ent does not cover Sm art Generation. 


� �!$�#����� products help design, analyze, transform , control, condition, 

switch, m onitor, protect and optim ize electricity transm ission (high-voltage) 

and distribution (m edium  voltage) with products such as intelligent switches, 

digital relays and advanced m eters. Many of the best near-term  opportunities 

for the Northwest are in the Sm art Grid area. 


� �!$�#������"��includes products and services to increase efficiency and reduce 

peak loads. Energy m anagem ent software and services, sm art m otors, 

intelligent load shedding and building autom ation system s are all exam ples of 

solutions that stream line operations while saving energy. Som e near-term  

opportunities for the Northwest are in (or partially in) the End Use area. 

 

Patrick Mazza, Research Director of Clim ate Solutions, defines Sm art Energy as: 

“energy generation, delivery and use optim ized by inform ation technology for 

efficiency, econom y and reliability.” Clark Gellings, Vice President for Power 

Delivery and Markets at the Electric Power Research Institute (EPRI), puts it this 

1����
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way: “The very thing that has transform ed any num ber of industries is about to 

transform  [the electric power] industry -- that is, com puters and technology that 

involve com m unication and sensors. The com bination will give us an opportunity 

to transform  our power delivery system .” 

 

In an August, 2003 report titled “Electricity Sector Fram ework for the Future,” 

EPRI advocates transform ing the grid by: 

� Replacing today’s slow electrom echanical switches with fast-acting electronic 

controls 

� Integrating com m unications to m onitor and m anage the network rem otely 

� Transform ing today’s m eters into two-way “energy portals” that allow 

inform ation to flow back and forth 

� Increasing efficiency so we can do m ore with less 

� Integrating distributed resources into the grid to supplem ent centralized power 

 

All of these things require Sm art Energy products and services. 

 

For the purposes of this report, we use Sm art Energy to refer to technologies that 

a) relate to the generation, transport or use of electricity and b) include 

“em bedded intelligence” in the form  of software, hardware or both. Exam ples 

include: 

� ���$�'���!�#��"�to collect usage data electronically and autom atically, doing 

away with the need for a physical inspection by a m eter reader 

� ����#��"�$���"��"��"�for rem ote m onitoring and control�of functions ranging 

from  generation to transm ission to distribution to operation of electric devices 

� ����"�%���&����+�$����&6���"�&��$����+��$#����to sim ulate, plan and autom ate 

the com plex transm ission and distribution operations 

� ��$��!$�$&�!��#7��!$�����"+��"��#�'(����&��" that help reduce peaks in 

electric dem and and thereby reduce the need for standby power plants 

� ��%# $���%���*#���#��"�to autom ate accounting, billing, pricing, reporting, 

custom er service, workforce m anagem ent, outage restoration and sim ilar 

functions 

� �!$�#�����'�"�ranging from  m otors to HVAC system s to hom e appliances that 

use em bedded intelligence to im prove efficiency and/or allow rem ote operation 

 

W e will cover specific technologies and specific m arket opportunities later in this 

report. 
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If Sm art Energy affects the entire value chain, then it m akes sense to understand 

how that value chain works.  Figure 2 illustrates the process, from  creation to 

delivery to consum ption. 

�����$#����

The value chain begins when electricity is generated. Generation em braces both 

big, centralized plants as well as new-generation “distributed generation.” 

Distributed generation (DG) refers to replacing large, central power plants with 

sm aller plants scattered throughout the grid. W ith DG, you can place the power 

m uch closer to the custom er, m inim izing the need for expensive high-voltage 

transm ission. Indeed, som e DG installations are on the custom er’s prem ises. 

 

Increasingly, that distributed power com es from  alternative sources, a trend 

known variously as “clean energy,” “green power,” “renewable energy,” or 

“alternative energy.” It is im portant to understand that alternative energy fits into 

a larger picture and that alternative energy requires Sm art Energy technologies. 

Regardless of the type of generation -- centralized, distributed, or alternative -- it 

still requires digital technology to invert, convert, condition, control and m onitor 

the electricity and to connect it safely to the grid. Likewise, utility software often 

helps to autom ate or optim ize parts of the generation process, from  resource 

planning to asset m anagem ent. 

 

(NOTE: This report does not specifically address the cluster prospects of the 

generation piece of the value chain. Other reports in the Poised for Profit series 

cover selected generation technologies.) 
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The electric power industry subdivides the grid into two pieces: transm ission and 

distribution. After generation, the electricity is stepped up by a transm ission 

substation to a high voltage that can be transported efficiently over long distances. 

The North Am erican transm ission system  com prises m ore than 700,000 m iles of 

high voltage lines. It takes five to ten years to add a m ajor line, due to the long 

process of obtaining right-of-ways, perm its and environm ental approvals. In 

theory, Sm art Energy products can save billions of dollars by m aking better use of 

the existing transm ission grid while sim ultaneously m aking it m ore reliable. 

Sm art Energy products help to design, analyze, transform , control, condition, 

switch, m onitor, protect, and optim ize transm ission.  

�����2���"#��)*#����

Traditionally, distribution starts at the substation and ends at the custom er m eter. 

Transform ers inside power substations lower the voltages for safe distribution in 

populated areas. Distribution switchgear controls the am ounts delivered. Relays, 

circuit breakers and surge arresters prevent hazards. Pole transform ers step down 

the voltage further to a level suitable for end-users. Metering system s m easure and 

record the power consum ed. 

 

The North Am erican distribution system  totals over 1M m iles of lines according to 

“GridW ise: the Benefits of a Transform ed Energy System ,” a Septem ber 2003 

report authored by Pacific Northwest National Laboratory (PNNL). The tim e 

required to add distribution assets is typically one to two years. 

 

Many concepts and products that apply to transm ission also apply to distribution. 

In fact, the electric power industry often refers to transm ission and distribution 

together under the nam es “T&D” or “the grid.” As with transm ission, digital 

equipm ent can play an im portant role in distribution. For instance, m ore and 

m ore utilities are replacing m echanical m eters (and hum an m eter readers) with 

sm art m eters that transm it data electronically.  

�����"��

Many opportunities exist to com m unicate with, control and optim ize electrical 

devices in use by com m ercial, industrial, and residential custom ers. For instance, 

custom ers can use the inform ation from  advanced m eters to optim ize energy 

usage with the help of special software. Sm art m otors and appliances can increase 

efficiency and reduce peak loads. There are literally hundreds of other ways that 

digital technology can autom ate and optim ize the use of electricity. 

 

This report does include sm art devices for energy efficiency, but it does not cover 

passive m aterials or design. You will not find discussion of insulation, passive 

solar design, efficient light bulbs, building m aterials, and sim ilar resources. 
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Sm art Energy is part of one of the world’s largest industries. North Am erica has 

m ore than 3,000 electric utilities and m ore than 2,100 other power producers. The 

total asset value of the industry exceeds $800B, with approxim ately 60%  invested 

in power plants, 30%  in distribution facilities, and 10%  in transm ission facilities. 

The U.S. power industry serves 125M custom ers who pay $247B annually for 

electricity. (The global figure is an estim ated $800B.)  

 

Managing this flow of electrons is a Herculean task that creates m any m arket 

opportunities. Som e of the largest opportunities are related to the grid -- the 

infrastructure that transports electricity from  the point of generation to the point 

of consum ption. According to the Freedonia Group, the m arket for grid equipm ent 

am ounts to $17B in the U.S. and $70B worldwide. Many end-use opportunities are 

substantial as well. For instance, electric m otors represent $12.5B in annual sales 

worldwide, uninterruptible power supplies $3B and energy consulting and services 

$2.5B. Although the bulk of those sales still goes to analog and electrom echanical 

devices, the transition to digital is well underway. Sm art Energy products capture a 

higher percentage each year.  
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Table 1 below sum m arizes the six m ajor custom er groups that represent the bulk 

of the spending in Sm art Energy.  
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Utilities are the m ost im portant category. They are the single-biggest custom er for 

Sm art Energy, as well as the single biggest distribution channel to other 

custom ers. Unhappily, the utility sector is in the m idst of a long recession. A study 

by Newton-Evans on utility spending shows that capital spending in the utility 

sector has flattened since 2000. As this sector revives, increased spending will boost 

Sm art Energy revenues to new levels. 

 

Large energy users are also a key segm ent for m any Sm art Energy products. Large 

corporations can often save hundreds of thousands -- even m illions -- of dollars 

with Sm art Energy products and services. Equally im portant, they can use Sm art 

Energy products to im prove power quality and reliability. High quality, 

uninterrupted power has becom e essential to m any businesses. 
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Six powerful forces are driving the Sm art Energy sector worldwide. Taken together, 

they will create strong growth between now and the end of the decade.  
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The nation’s electricity infrastructure is falling behind, as underlined on August 

14, 2003 when a blackout dropped power to 50M people in parts of the U.S. and 

Canada.  The power grid m ust be upgraded. Many of those upgrades will be m ade 

with Sm art Energy technologies, providing a powerful stim ulus to the sector.  

 

The existing electricity infrastructure was designed in the 1950s and installed in 

the 60s and 70s using electrom echanical devices  now outdated. The Departm ent 

of Energy recently conducted a series of m eetings and workshops to exam ine the 

condition of the national grid and set forth a roadm ap for its im provem ent. A July 

2003 docum ent titled Grid 2030 concluded that Am erica’s electricity system  is 

“aging, inefficient, and congested, and incapable of m eeting the future energy 

needs of the Inform ation Econom y.” 

��!$����"��*#+$'��&���$�"!�""����	$+$'�#��

According to the 2002 National Transm ission Grid Study, electricity dem and has 

increased 25%  since 1990, yet construction of transm ission facilities has decreased 

30% . Annual transm ission investm ent has declined steadily for the past 25 years. 

As Secretary of Energy Spencer Abraham  said in his introduction to the study: 

“Our nation’s transm ission system  over the next decade will fall short of the 

reliability standards our econom y requires.”  

 

According to the Electric Power Research Institute (EPRI), the capital expenditures 

of the North Am erican electric power industry during the 1990s were only 12%  of 

revenues. That’s less than half the historical average and the lowest ever except for 

the Great Depression. EPRI puts the annual investm ent deficit at $20B per year. 

That deferred investm ent is now com ing 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 

m ore than $100B per year, according to EPRI’s calculations. 

 

The Edison Electric Institute has sim ilar findings. No m ajor new transm ission 

investm ents have occurred in the last 15 years. The m ajority of existing lines are 

over 20 years old. The Institute estim ates the transm ission system  needs $56B 

worth of upgrades over the next decade -- yet less than 1/4 of that is planned. 
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(EPRI says the num ber is $100B over 10 years.) W hatever the exact am ount, 

investm ent in new transm ission is clearly lagging far behind growth in dem and. 

(See Figure 3.)  

 

The Edison Electric Institute estim ates that 94%  of all outages are due to the 

transm ission and distribution infrastructure. Congestion and bottlenecks are 

increasing and the grid is running closer and closer to the edge of sustainable 

power levels. One way to im prove this situation is to build “traditional” power 

plants and transm ission lines. That m ethod would cost $450B between now and 

2020, estim ates Pacific Northwest National Laboratory (PNNL). 

 

Another way to address this problem  is to use Sm art Energy concepts -- adding 

intelligence to the system  to a) add m ore functionality, b) reduce costs, c) safely 

run the existing grid at higher capacity, and d) increase efficiency so we need less 

electricity. Such im provem ents would dram atically reduce the need for new power 

plants and new transm ission lines. PNNL believes sm art technologies could shave 

billions from  the total bill, including $50B by deferring the need for som e 200 

power plants. 
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At the sam e tim e the infrastructure is deteriorating, the dem and for electricity is 

rising, especially the dem and for “prem ium  power” -- electricity free of 

fluctuations and interruptions. Sm art Energy products address this growing 

dem and. First, they reduce dem and through greater efficiency, reducing losses in 

transm ission, distribution, and usage. Second, they also boost the reliability and 

the quality of electricity. 

 

In 1970, electricity accounted for 8%  of total U.S. energy use. In 2000, it accounted 

for 16% . The dem and for electricity will nearly double in the next 20 years. 

(Energy Inform ation Agency, 2001.) The dem and for prem ium  power is growing 
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even faster. High-powered com puters, precision m anufacturing operations, 

financial data centers, telecom m unications centers, and server farm s are just a 

few of the m any applications that require prem ium  power. Today’s sophisticated 

m edical, m ilitary, safety, air traffic and industrial electronics require 

uninterrupted and highly conditioned service. (See Table 2.)  
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“As society continues to find new, sm art applications for electricity, it becom es ever 

m ore dependent upon a power flow that is characterized by security, quality, 

reliability, and availability,” explains EPRI’s Clark Gellings. “In 2001, the U.S. 

econom y experienced an estim ated $120B loss in productivity as a result of poor 

power quality and reliability.” According to Gellings, the loss could reach as high 

as $500B by 2020. 
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Recent decades have seen a m ove away from  traditional centralized power 

generation. One part of this trend is “distributed generation” (DG), which 

supplem ents centralized power plants with sm aller facilities near the custom er. 

(See Figure 4.) Sm aller, scattered DG power plants would shorten construction 

tim es, cut capital requirem ents, reduce the need for high-voltage transm ission and 

lessen the vulnerability to terrorism  and system -wide blackouts. Som e analysts 

estim ate one fourth of all generation will be from  distributed sources by the next 

decade. 

 

Increasingly, that distributed power com es from  alternative sources, a trend 

known variously as “clean energy,” “green power,” “renewable energy,” or 

“alternative energy.” At the sam e tim e, interest is growing in “dem and 

m anagem ent,” the practice of briefly reducing consum ption during peak tim es. 
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For instance, a device at the custom er’s prem ises m ay turn down a therm ostat or 

briefly shut off a water heater in response to a signal.  

 

All three of these alternatives are gaining support around the globe. None of them  

are possible without Sm art Energy products. Distributed generation requires 

m onitoring, m anaging and connecting to the grid. Electricity from  renewables 

m ust be inverted, conditioned, and controlled. Dem and m anagem ent requires 

sm art m eters and sm art devices. The growing dem and for these approaches 

sim ultaneously increases the dem and for Sm art Energy. (See Sidebar 1.)  
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Today’s power delivery system  was designed in the 1950s and installed in the 60s 

and 70s, before the era of the m icroprocessor. Technical advances now m ake it 

possible to upgrade the system  with digital reliability and responsiveness. These 

technical breakthroughs have set the stage for the growth of the Sm art Energy 
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sector. The DOE’s Grid 2030 report confirm s there are “prom ising technologies on 

the horizon that could help m odernize and expand the Nation’s electric delivery 

system .” The report cited num erous Sm art Energy exam ples, including 

“distributed intelligence and sm art controls, power electronics devices for AC-DC 

conversion and other purposes, and distributed energy resources including on-site 

generation and dem and m anagem ent.” 

 

Many of the core concepts were pioneered and proven in business com puting, 

telecom m unications and the Internet. W e now have cheap com puting power and 

low-cost bandwidth for telecom m unications. W e now know how to use 

sem iconductors to substitute for cum bersom e electro-m echanical devices. W e now 

know to use com puter hardware and software to connect devices across vast 

distances, to m anage large networks from  a single console, and to m ake autom atic 

decisions based on pre-defined rules. And we know how to com m unicate wirelessly, 

reducing the need for expensive wiring and m aking it easier to retrofit existing 

installations. 

 

W ith m uch of the learning curve out of the way, it becom es relatively sim ple to 

apply those sam e technologies to the electric power industry. This transform ation 

m ay be delayed by som e of the barriers discussed below, but it will certainly not be 

stopped. 
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Governm ents around the world have greatly increased their attention to electric 

power issues. They are m otivated by fear of blackouts, clim ate change, rising 

energy costs, dependence on foreign oil and vulnerability to terrorist attack.  

 

Governm ents increasingly see digital technology as a way to m ake electric power 

cleaner, m ore reliable, and less at risk. For instance, a sm art grid can be m ore 

responsive to grid problem s that m ight otherwise cause a blackout. A sm art grid 

can route around dam aged areas, whether that dam age is from  a natural disaster 

or a terrorist attack. A sm art grid also m akes it easier to install distributed 

generation when and where needed. At the sam e tim e, sm art technologies reduce 

energy use, lowering dependence on foreign oil and reducing em issions. 

 

Digital technology also offers solutions to the growing concerns over pollutants 

and clim ate change. Em issions controls are becom ing m ore stringent, m aking it 

harder to site power plants that derive power from  fossil fuels. Concern over global 

warm ing is leading to new regulations at the state, national and international 

level. Given that m any experts cite power plants as the single largest source of 

pollution, it is no wonder that attention is focused on reducing their 

environm ental im pact. 
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Because of these concerns and the growing perception that digital technologies 

provide a solution, governm ents are spending billions each year on incentives for 

clean energy and Sm art Energy. The trend is clear. It is becom ing m ore and m ore 

expensive -- in financial capital, in political capital and in good will -- to pollute. 

As a result, com panies and consum ers are turning to Sm art Energy concepts to 

m inim ize the environm ental im pact of electric power. 

 

Bonneville Power Adm inistration (BPA), a federal agency, has a “non-wires 

alternatives” policy that considers ways to m eet needs through efficiency and 

Sm art Energy before it considers building new transm ission lines. Likewise, the 

governm ent of Canada has num erous agencies and program s in support of 

sustainability and renewable energy. 

 

Meanwhile, dozens of state, provincial and city governm ents have also instituted 

incentives to spur the adoption of better energy solutions. Exam ples include tax 

credits, accelerated depreciation, rebates, and net m etering. Although m any of 

these incentives are targeted at renewable energy or energy efficiency, they often 

stim ulate Sm art Energy sales as well. For instance, connecting wind or solar to the 

grid involves power electronics and interconnection technologies. Likewise, m any 

energy efficiency schem es have intelligent controls at the heart. 

 

California, Texas, Connecticut, and Michigan are four exam ples of states 

m andating stricter standards, or adopting m inim um  green energy requirem ents 

for utilities, or using public funds to stim ulate clean energy and Sm art Energy 

com panies, or all three. British Colum bia has green power targets for utilities and 

plans to spend C$600M over the next 10 years to reduce dem and through 

efficiency and energy technology. BC, Oregon, and W ashington all provide 

incentives for the installation of renewable energy and program s to stim ulate 

m arket dem and for energy efficient products. 

 

In m ost cases, governm ents are looking to private industry to supply the 

technology and the solutions. As the 2002 National Transm ission Grid Study 

described, “The national transm ission grid DOE envisions is based on the 

principles of free m arkets with clear rules, equal access, consum er safeguards, 

econom ic incentives and investm ent opportunities rather than federal ownership 

and operation.” In m id-2003, the DOE established a new Office of Electric 

Transm ission and Distribution. Meanwhile, the Federal Energy Regulatory 

Com m ission (FERC) is evaluating new proposals to further deregulate the grid. 

Through these and other agencies, the governm ent will spend m illions of dollars 

on research, developm ent, pilot program s, and m arket incentives, m any of them  

directly related to Sm art Energy.  



PAGE 20 PROSPECTS FOR THE SMART ENERGY SECTOR IN THE PACIFIC NORTHW EST POISED FOR PROFIT II 

��
,���
���
�	��
�
��

The electric power industry is restructuring in som e parts of the world. Areas of the 

industry that were previously closed off to com petition are now open, leading to 

new m arket opportunities and fast-growing new com panies, m any of them  related 

to Sm art Energy.  

 

To be sure, restructuring has been m arked by fits and starts. Deregulation, for 

exam ple, was stalled by the California power crisis at the beginning of the decade 

and has now started to see gradual increase in som e parts of the world. As 

restructuring continues, it will produce a gradual shift from  vertical integration to 

horizontal disaggregation. In a vertically integrated industry, individual 

com panies own all or m ost of the value chain from  top to bottom . As 

disaggregation occurs, each segm ent splits into m ultiple sub-segm ents. Each sub-

segm ent gains m ultiple com petitors. (See Figure 5.)  

 

The disaggregation of the com puter industry led to the rise of giant com panies 

such as Microsoft and Dell. The deregulation and disaggregation of the telecom m  

industry led to an explosion of new products and services -- cell phones, 800 

num bers, 911 services, advanced PBXes and m ore. Over tim e, these sam e forces 

m ay bring about sim ilar opportunities in the electric power industry -- if not in all 

countries, then at least in som e parts of the world.  

 

There is yet another reason to look to m arket restructuring as a driver of growth. 

Com petitive environm ents cause utilities and other energy com panies to look for 

ways to reduce head count and large capital investm ents. The autom ation and 

optim ization of Sm art Energy can often provide a solution to this need to do m ore 

with less. 
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Despite the powerful forces on the side of growth, the Sm art Energy sector faces 

hurdles. W e expect that digital technology will ultim ately transform  the electric 

power industry, ensuring its ability to serve the growing need for reliable, 

affordable, high-quality electricity. However, the pace at which this transform ation 

takes place is uncertain, due to num erous challenges and roadblocks, the m ost 

significant of which are described below. 
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The North Am erican regulatory situation is literally too com plex to cover in this 

report -- and that com plexity is a big part of the problem . Regulatory confusion is 

the single greatest challenge to the growth of Sm art Energy. Debates are raging on 

whether to: 

� Create Regional Transm ission Organizations in charge of the transm ission 

grid. 

� Mandate reliability standards. 

� Im pose a Standard Market Design. 

� Reveal true pricing to custom ers. 

� Allow construction of new high-voltage transm ission. 

� Allow utilities to recover the costs of new technology in their rates the way they 

recover the cost of new power plants. 

� Reward utilities for im plem enting energy efficiency. 

� Require utilities to include green power as part of their energy m ix. 

� Create credits and incentives for alternative energy and sm art m eters. 

� Determ ine ways to address m any other com plex issues. 

 

This is not the forum  for a discussion of these problem s, but it is im portant to flag 

them  as the num ber one constraint on m arket growth. The Federal Energy 

Regulatory Com m ission, the Departm ent of Energy, the U.S. Congress, the 

Canadian Parliam ent and various provinces and states are grappling with these 

issues now. If they m ake serious progress, 2004 and 2005 could see a substantial 

im provem ent in Sm art Energy fortunes. If stabilization is delayed, m arket 

expansion could be delayed as well. 

�(���$�.$��<���
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The U.S. is a confusing patchwork of overlapping federal, regional, state and 

m unicipal agencies. Creating a cohesive national plan requires “a degree of 
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intergovernm ental cooperation that has been difficult to achieve,” as the DOE’s 

Grid 2030 report says. 

 

Canada also has m ultiple jurisdictions. Som e provinces, such as Alberta, have 

deregulated. Others, such as British Colum bia, have produced hybrid, partially 

deregulated system s. Still others retain a regulated structure. 

 

The electric power industry finds itself in a twilight zone. It is neither fully 

regulated nor com pletely deregulated. W ithout clear rules, investors and 

entrepreneurs face enorm ous risks -- risks that, in m ost cases, cause them  to hold 

back from  investing in new concepts. “Unprecedented levels of risk and 

uncertainty about future conditions in the electric industry are causing m any 

investors to pursue other opportunities,” confirm s the DOE’s Grid 2030 report. 

“Capital investm ent in new electric transm ission and distribution facilities is at an 

all-tim e low.” 


�&*�$#���"���"'�*�$&���%%�'���'��$����+#�!�<$#����

In addition to the restructuring issues m entioned above, current ratem aking 

structures m ake it difficult to roll out new technologies for energy efficiency and 

dem and response. 

 

Current regulations reward investor-owned utilities for building new power plants. 

In fact, that is typically the only way those utilities can earn returns for 

shareholders. Many experts believe that utilities should not have profits tied solely 

to the am ount of power sold. They suggest that utilities should also have financial 

incentives to optim ize service using the full range of technologies. Regulations 

should allow utilities to choose conservation, efficiency, or dem and m anagem ent 

when those options are preferable.  

 

Unfortunately, the Balkanized nature of the North Am erican electric industry 

m eans those changes m ust be m ade state-by-state or even district-by-district. The 

Northwest does have a few incentives in place or in the works. Certain utility 

efficiency im provem ents qualify for Oregon’s 35%  Business Energy Tax Credit. And 

som e utilities qualify for partial reim bursem ent through BPA’s conservation and 

renewables discount. As regulations are im proved and m odernized, they will 

unleash large new m arkets for Sm art Energy technologies. 
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Regulatory uncertainty is an obstacle, as discussed above. But it 

is im portant to note that it can be an opportunity as well. 

Rem oval of a regulatory obstacle can unleash a m arket. Figure 

6 shows what happened to venture investm ents in the 

telecom m  space when that industry deregulated in the early 

80s. W e could see sim ilar results from  events in the electric 

power industry. Changes with the potential to unleash 

investm ent include passage of national energy bills with 

significant incentives; deregulation or m arket restructuring in 

key states, provinces or countries; or passage of aggressive 

renewable portfolio standards. 
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Many Sm art Energy com panies -- including several in the Northwest -- are 

growing quickly. Market growth will be even m ore dram atic when better 

regulations, incentives and financial rewards m ake m ainstream  utilities m ore 

receptive to new technology. Observers claim  that deserving Sm art Energy 

technologies often can’t get a fair hearing. They describe the extrem e difficulty of 

selling to utilities. More than one venture capitalist reported shying away from  

com panies that sell only to utilities, because it takes years to get those utilities to 

consider a new idea.  

 

Utilities have historically been reluctant to try new technologies. W hen Utilipoint 

surveyed 300 utilities in early 2003, only 11%  described them selves as early 

adopters -- those that innovate by using new technologies. Another 47%  were 

conservative adopters -- those that use a technology once they have seen others do 

so successfully. The rem aining 42%  were followers -- those that run old technology 

because it is proven. 

 

As the industry gradually transitions to a free m arket, m any utilities find 

them selves without the interest, understanding, or skills to use new technologies. 

To be fair, utilities are not bad guys trying to block progress. Regulators, 

custom ers, and financial m arkets historically rewarded reliability, not risk-taking. 

Utility conservatism  was entirely justified in the regulated world of the last 

century. Utilities are sim ply living by old rules that served them  well for decades. 

But even if their attitudes are understandable, they pose a roadblock to full 

success. To find success, m any Sm art Energy products m ust be a) purchased by 

utilities, or b) offered by utilities to their custom ers. 
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To get a new technology to m arket, Sm art Energy com panies m ust undergo long 

sales cycles at bureaucratic utilities that have m any reasons to be cautious and few 

reasons to be experim ental. Utilities historically preferred to build their own rather 

than buy off the shelf, so there are few standards. Vendors m ust often reconfigure 

their products for each utility. And because m any utilities suffer from  “not-

invented-here syndrom e,” vendors m ust often undergo lengthy test periods. 

Industry veterans talk about this problem  as “pilotitis.” Sm art Energy com panies 

can often convince the R&D head of a utility to participate in a sm all pilot. W hen 

it com es tim e to roll that pilot out to the entire utility, the com pany discovers that 

utility decisions im pact m any different departm ents, each with its own agenda. 

Converting a pilot to a sales win can take years -- if it can be done at all. 
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Part of the problem  lies with regulations that m ake it hard for utilities to get their 

m oney back, as m entioned above. Part of the problem  lies with a lack of standards, 

forcing new com panies to re-engineer and resubm it their products for each utility 

(including well over 3,000 utilities in North Am erica alone). And part of the 

problem  lies with the dynam ics of this m arket. 

 

It is difficult to capture the m arket dynam ics of such a large and fragm ented 

sector. Even so, a few generalities apply. On the grid side, sales are dom inated by a 

few global giants such as General Electric, Siem ens, and ABB, all with U.S. 

headquarters on the East Coast. They have long-standing relationships with the 

utilities and with a few key distributors. 

 

All three groups -- suppliers, distributors, and utilities -- have been conditioned by 

a half-century of business in a regulated industry. They have m any reasons to be 

cautious and few incentives to be experim ental. Sales cycles are extrem ely long. 

Both suppliers and custom ers tend to be large, bureaucratic, and resistant to 

change. They tend to look to the East Coast and Europe for their partnerships. 
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They seldom  acknowledge the Pacific Northwest as a source of electric power 

innovation or expertise. At the sam e tim e, there is a high degree of uncertainty 

about who is responsible for upgrading the grid, m aking it unclear who the 

custom er is. 

 

On the end-use side, m ost product sales go through large chains and large 

distributors. Again, it can be extrem ely difficult to gain access to those big players 

and their m arket clout. W hen it com es to energy services, few national players 

have em erged. Energy consultancies and energy service com panies tend to be local 

or regional players, pointing to the difficulty of expanding a service m odel to 

national or international scale. 

 

These m arket dynam ics -- poor access to sales channels and long, difficult sales 

cycles -- stand as an additional roadblock to the expansion of Sm art Energy. 
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Like alm ost every other industry, Sm art Energy suffers from  today’s difficult 

m arket for seed and venture capital and from  today’s challenging econom ic 

clim ate. But the energy sector also has its own special challenges. 

 

For one, the regulatory and m arket access problem s m entioned above have 

investors sitting on the sidelines until it becom es clear when, where and how they 

can safely invest. In som e cases, they are waiting for tax credits or incentives, 

which have a history of com ing and going. In m ost cases, though, they are waiting 

for clarification. This hiatus applies to venture capitalists, who don’t know which 

m arkets will be allowed to grow; to project financiers, who don’t know which 

technologies will get approvals and incentives; and to utilities, who don’t know 

how or whether they can recover the costs of technology investm ents. 

 

Even forward-thinking utilities often find them selves without the m oney for new 

technology, thanks to a series of financial catastrophes in the energy sector. One 

problem  was the collapse of Enron, which saddled m any utilities with unexpected 

debt and which tainted the entire sector. Another factor is the decline of the Dow 

Jones Utility Average dropped 28.7%  in 2001 and another 26.8%  in 2002 -- the 

steepest decline since the Depression. 

 

Still another issue is the size of the debt load. In anticipation of a brave new 

deregulated world, power com panies borrowed a collective $600B in the late 90s 

and early 00s. Starting in 2003 and continuing through 2006, som e $90B m ust be 

repaid or renegotiated. As form er energy executive Karl Miller recently told 

Fortune Magazine: “The debt bubble in this industry is m assive.” 
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The capital shortfall has other causes as well. Most venture 

capitalist and angel investors do not know about Sm art Energy 

or understand its parallels to the software and sem iconductor 

industries. They also have concerns about regulatory barriers; 

about longer tim es until payoff; and about the lack of 

standards that would perm it a large m arket to grow 

exponentially. As a result, they rarely look at deals in the 

energy space. 

 

To be fair, finding startup capital is difficult in any industry. 

And there are signs that clean energy and energy technology 

are finding increasing favor. Although overall VC investm ents 

have plunged dram atically since their dot-com  highs, the 

percentage devoted to energy-related businesses has increased. 

(See Table 3.)  
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In addition to the m ajor barriers cited above, we note the following factors that 

also hinder m arket growth. 

 

��'(����&��'�!!��'�$��<$#�����""*�"4�Although the fundam ental concepts are in 

place, m any technologies still require lots of work to get from  concept to 

com m ercialization. In som e cases, the technology is still at the prototype stage and 

requires m arket testing and large-scale m anufacturing to reach critical m ass. In 

other cases, the technology is m ature, but the industry still has not settled on 

standards, m aking purchase, operation, and interconnection difficult.�

 

Solutions include 1) national standards for interoperability and interconnection 

and 2) test bed and m arket access program s. The m ore of these we see, and the 

sooner we see them , the sooner the technologies will m ove into the m ainstream 4�

�

�� ����'#��'�#��+��'�"4�The United States has som e of the lowest electricity prices in 

the world. Other countries have stronger financial incentives to em brace power-

saving Sm art Energy solutions. 

 

�$'.��%�+�+*�$��$++�$�4�It m ay seem  silly to talk about “sex appeal” in connection 

with technology m arkets. Nevertheless, certain technologies create a public 

fascination. A few years ago, the Internet fit that description. Today, fuel cells and 

the hydrogen econom y have captured the im agination. Things such as energy 

efficiency and T&D im provem ents sim ply do not have the sam e allure. 
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�$'.��%�$�'�!!���#��!�����&�4�Again, it m ay sound trivial to talk about 

vocabulary as a m arket constraint. Yet even industry veterans typically don’t have 

nam es for the product categories they m anufacture. A single phrase m eans four 

different things to four different energy professionals -- and m eans nothing to 

m ost custom ers. It’s hard to sell som ething investors and custom ers can’t 

understand. 

 

�(��#$&���%�#�$�������&�����"4�According to the Chair of the Electrical 

Engineering Departm ent at the University of W ashington, Dr. Chen-Ching Liu, the 

national shortage of power engineers will reach a crisis point in the next decade as 

the baby boom  generation retires. W ithout highly trained workers and innovators, 

it is unclear how the country can bring about a dram atic shift to a m ore efficient, 

m ore reliable, less polluting energy infrastructure. Although Canada, China, and 

several European countries actively support workforce training in power-related 

topics, the U.S. has no such policy as of this writing. 
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Up to this point, we’ve defined Sm art Energy and looked at a broad overview of the 

industry. W ith this as a foundation, we can look at the opportunity areas within 

the value chain. This section outlines the worldwide potential for the Sm art Energy 

m arket. It also includes som e general estim ates of m arket size and growth rate. A 

later section details those areas with particular prom ise for the Northwest.  
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The Poised for Profit research has uncovered m ultiple opportunity areas that 

exhibit the potential for substantial near-term  growth. Figure 7 below shows these 

opportunities and where they fit in the big picture. Many prospects span two, three 

or even four portions of the value chain. This section will exam ine each of these 

sub sectors in turn. (Note: This report does not cover Sm art Generation or Sm art 

Storage. Other docum ents in the Poised for Profit series cover selected generation 

technologies.) 
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����#��$)�*#�#$9���!���Sm art Energy applications have been around for at least 

two decades (albeit in crude versions in the early days). Despite this long history, 

the segm ent has never becom e “self-aware.” Instead, different industries claim  

different pieces. As a result, there is no generally accepted taxonom y. Various 

portions of the Sm art Energy m arket go by different nam es -- “energy 

technologies,” “power system s technologies,” “energy efficiency,” and others. 

 

The im portant point is not the labeling. The im portant point is the identification 

of bona-fide m arket opportunities. W e believe the taxonom y shown in Figure 7 is a 

useful way to picture the Sm art Energy sector and its relationships. And we believe 

the niches shown there collectively represent a m arket worth at least $15B today. 

�++��#*��#��D0���#���#���$'.��%%�'����%# $���

The electric power industry is one of the last in the world to fully em brace 

com puting. To grasp the size and scale of this m arket opportunity, you have only 

to realize that the global electric power industry a) is com prised of thousands of 

utilities serving billions of custom ers and b) has not yet fully em braced the 

com puter hardware and software that is at the heart of virtually every other m ajor 

industry today. 

 

Many utilities still run their operations on ancient m inicom puters with hom e-

grown software. Until recently, utilities preferred to custom  program  their own 

applications, even com plex back office system s. Today, m ore and m ore utilities are 

turning to industrial-strength packaged software, which can then be custom ized to 

m eet the utility’s special needs. This approach typically cuts costs while 

increasingly functionality. As utilities em erge from  their current financial crisis, 

enterprise software should experience strong growth, as it did previously in m any 

other industries.  

 

This category has som e overlap with workforce autom ation (see below). Som e 

typical exam ples include: 

� 	*"#�!�����%��!$#����$���)�����&�"�"#�!"�track custom ers, services provided, 

am ounts owed, paym ents, service history, etc. 

� �""�#�!$�$&�!��#�"�"#�!"�help utilities inventory, plan, track and optim ize 

the use of their resources while m aintaining regulatory com pliance. 

� ��&�������&�$�$��"�"�"�"#�!"�E��F aid engineers as they specify, operate, or 

test power plant com ponents or process  equipm ent  or evaluate energy 

alternatives. 

� ��#��+��"����"�*�'��+�$����&�"�"#�!"�E�
�F�integrate traditional back office 

functions such as general ledger, accounts receivable, accounts payable, 

payroll, etc. 
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� ��$+(�'$����%��!$#����"�"#�!"�E���F�display assets (generation, transm ission, 

distribution, facilities) and custom ers on com puter m aps. Typically they are 

used in conjunction with other software categories including asset 

m anagem ent, custom er inform ation, workforce m anagem ent and outage 

m anagem ent. 

 

Other back-office system s include such things as interactive voice response 

(IVR) system s, and autom ated staking (electronically establishing locations 

and allocating inventory). 

 

Conventional wisdom  has it that the financial crisis of the past few years has left 

utilities unable to buy new software. But som e analysts believe the events of the 

last few years will create a rebound m arket for utility back-office software. “You 

can only cut head count and reduce expenses for so long,” explains Diane Borska, 

a leading power industry analyst and m anaging director of The Borska Group, Inc. 

“Utilities m ade it through the cost-cutting phase, now they have to look at ways to 

increase revenue. Many tim es that requires new, ‘custom er-facing’ software. In 

addition, they find them selves forced to do m ore with less, and autom ation can 

provide a solution.” 

 

1���������>>�)&�����+1��2����+������-������������5�������

���������	
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�������������" ����� 	& -��	!��� ���� 	 ����	
� �	" ����� 	& �� � �	����	�������	�� ���� �	��	� � �� # �	� ��) 	�) �	
� ����	��� ��� ������	# ���	� ��	�) �	� ����� �	� � � ��	!��	
. �� � ��� L�	����� 	����# � �� ���	���� ���� ��� 	� � � ��'	+ ) �	
� ����� � �	�� � �� � ��	) � ���� ��	� ��	��!��� ���	��� �� ���# 	
��������	��� ��� �����	� ��	�*����� 	��!��� ��	� ��� ���'	

" ����� 	��	� 	# ��� � �	�� �� �� ����	��	����# � 	��!�� ���� � �� ���	
� �������# 	� ��������	���) 	�� ���� �	� ��	���� �����	!��	�� � ��	
�� � ��� �����	� � 	��	������	��� ��� ������	# ����'	��	�� � ��� �	
� � � ��G �� � ���� 	3 9 9 	� ��� ��	��	( ������ ��	� " '	
	
+ ) �	( ������ �	�!!�� �	��	� � ��	�!	" ����� B�	& ���# � 	" � ��� � ����	
� ��	��!��� � ����	��������'	���	�*����� 	���� �����	� ��	����# ���	
��	� ���	�) �	� ) � �# ��# 	�����	�� � ����	� � 	�) �	����# � �� ����	
�!	�) �	���������	���� ���� 	� ����	���� ���� '	+ ) �	� �� � � �� B�	
��!��� ��	� � �� # ��	��G 	�!	�) �	��# ) �	��# ���� �	) � � �	!��	
���� ���� ��� 	��� ���# 	� ��� ��	�) �	� �� ���� '	

 

Northwest com panies with products and services in this category include Cayenta 

Canada, Eden System s, Energration, Equarius, Microsoft, Utility Solutions and 

Alstom  ESI. (See Sidebar 5.) 

�++��#*��#��D3�����������#����&6�	�!!*��'$#���"�$���	��#����

W e use this designation to capture a wide range of technologies that span 

generation, transm ission and distribution. Utilities are increasingly replacing 

electrom echanical system s with digital technology to m onitor and rem otely 

m anage the grid. In general, they involve a) the use of digital technology to 

rem otely m onitor various assets and b) software to collect and analyze the data. 
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Figure 8 shows a vision of the sm art grid created by EPRI. Notice that sensors and 

com m unications are a key aspect. Here are just a few of the different types: 

�� ���"�"#�!"�!���#��" observe and assess grid behavior. Digital devices collect 

signals (e.g. power flows, bus voltages, and alarm s) and send them  to a control 

console for analysis. 

� �� ���G*$��#��$�$��<��" evaluate power at the substation by m easuring such 

things as sags and swells, voltage transients, and m in/m ax volts. 

� �� ���"�"#�!"�'��#���" interpret data from  the m onitors to determ ine 

custom er needs, operate the transm ission networks, and regulate the flow of 

power. Com m on system s for the real-tim e m anagem ent of grid assets include 

SCADA, EMS, DA, and DMS. � 

� 	����#����!���#����&�"�"#�!" watch transm ission/distribution equipm ent and 

track degradation over tim e, including transform ers, battery banks, etc. They 

also support a utility’s m aintenance program s. 

 

Venture capitalist David Berkowitz, Senior Vice-President of Vancouver, BC-based 

Ventures W est, believes “Software for the grid is a m ajor opportunity going 

forward.” NxtPhase Corporation, also in Vancouver, operates in a subset of this 

m arket that it calls “sm art m easurem ent.” NxtPhase estim ates the current m arket 

just for that subset is $1B worldwide. 

 

Northwest com panies in this category include NxtPhase, Consolidated Electronics, 

GridSense, MCM Enterprise, Power Measurem ent (see Sidebar 6), Schweitzer 

Engineering Laboratories, Tantalus and Serveron (see Sidebar 7.)  
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The power grid is one of the m ost com plex system s on earth. As it evolves, the 

com plexity increases, thereby intensifying the need for com puter tools. 

� �� ���"�"#�!�"�!*�$#��" perform  com plex sim ulations to derive network 

lim its, spot bottlenecks and forecast problem s. 

� ��"#��)*#���&����$#����"�!*�$#��" evaluate grid conditions and identify the 

im pact of distributed generation at a particular site. 

� ��&�������&���"�&��$����+#�!�<$#����#���"�allow utility engineers to m ake a 

wide variety of drawings, calculations, and analyses for siting, estim ating, 

designing, and constructing towers, lines, connections, substations and other 

facilities. 

 

At the high end -- the m odeling of regional and national grids -- the Northwest is 

already a world leader, with several im portant research efforts underway. 

Powertech Labs, PNNL, University of W ashington, W ashington State University, 

and Oregon State University are all working on concepts relevant to grid 

optim ization. Itron subsidiary Linesoft is a category leader. “Grid sim ulation is 
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going to get hot,” predicts Jon T. Brock, Chief Operating Officer of research 

consultancy Utilipoint International. In addition to sim ulation for planning and 

design, Brock believes the industry needs software for training the next generation 

of power engineers. “W e need a ‘Flight Sim ulator’ for the grid.” Indeed, the 

Dispatcher Training Sim ulator offered by Bellevue-based Alstom  m ay be a step 

along that path. 

�++��#*��#��D@����$�"!�""���7��"#��)*#���7�*)"#$#�����*#�!$#����

This category includes com ponents that replace old-style electrom echanical 

products with new digital technologies. Those technologies accom plish switching, 

m onitoring, protection and control. Most experts predict high growth in this 

segm ent as utilities replace their aging infrastructure with new digital products. 

Solutions in this category include individual com ponents such as intelligent 

switchgear, controllers, circuit switchers, circuit breakers, surge arresters, 

reclosers, power flow controls, autom atic protection relays, and voltage regulators. 

It also incorporates software, consulting, and turnkey system s. 

 

In m any cases, digital products are less expensive than older, electrom echanical 

devices even before calculating additional benefits such as rem ote m onitoring and 

rem ote control. For instance, nearly 90%  of all new relay unit purchases in the 

U.S. are digital, according to research firm  Newton-Evans.  Furtherm ore, export 

opportunities are significant. The sam e study found that international utilities 

outspend North Am erican utilities 15 to 1 on new substation program s. 

 

Bruce Sam pson, Vice President of Sustainability for BC Hydro, predicts big growth 

in the transm ission sector. “There is little incentive to build new transm ission, yet 

there’s growing pressure on the grid all over North Am erica. Digital technology 

can m ake the existing grid m ore efficient, forestalling the need to build new 

transm ission.” 

 

“Technology is the key in the current regulatory environm ent,” confirm ed 

research firm  Freedonia Group in its m ost recent report on the $70B worldwide 

m arket for transm ission and distribution equipm ent of all kinds. “The best 

opportunities will exist in power transform ers and switchgear relays. Power 

transform ers will benefit from  continued gains in electricity production by non-

utility generators. Relay increases will be driven by autom ation to im prove 

efficiency.”  
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There is som e overlap between this category and the grid m onitoring, com m and-

and-control category described above. Northwest com panies with a role in this 

area include Alstom  Transform ers (which has a Medford, OR branch and is 

separate from  Bellevue’s Alstom  ESI), Cascade Controls, NxtPhase, PC Utilidata, 

Power Measurem ent and Schweitzer Engineering Laboratories. (See Sidebar 8.) 

�++��#*��#��D1����$���$�$&�!��#7��!$���
�"+��"��

Broadly speaking, products in this category allow a utility to rem otely or 

autom atically reduce the am ount of power used by custom ers. They prom ise a less 

costly way to respond to peak loads than keeping a power plant running just in 

case. Typically, they allow a utility to reduce peak loads by decreasing the am ount 

of electricity custom ers use until the peak has passed. Active dem and products 

reduce voltages, curtail use or otherwise allow a utility to cut back the am ount of 

power needed. Passive dem and products create a scheduled tim e of use. Both 

m ethods can reduce the need for expensive stand-by generation.  

 

Many analysts believe dem and response will eventually see significant revenue 

growth, driven by utilities’ needs to do peak load shaving. For instance, a McKinsey 

& Co. study in 2001 showed potential nationwide savings of $10-15B per year from  

dem and response program s. All that’s needed, som e experts think, is a way to let 

the dem and side bid into the m arket. Rather than bidding to supply additional 

power, aggregators could bid to reduce power by the sam e am ount.  

 

Several exam ples of this trend are occurring in the Pacific Northwest. For instance, 

as part of BC Hydro’s plan to spend C$600M on load reduction, the utility is 

considering a partnership with a UK firm  that aggregates dem and from  m any 

different custom ers. Likewise, Bonneville Power Adm inistration has em barked on 

an am bitious “Non-Construction Alternatives” program  that carefully exam ines 

options for avoiding the need to build new transm ission. In m any cases, Sm art 

Energy concepts are central to their non-construction efforts, as with the recent 
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test program  to tie together backup generators using peak shaving technology 

from  Portland’s Celerity Energy. 

 

At the m om ent, however, this m arket m echanism  is often blocked by regulatory 

barriers. (See the “Market Barriers” section for a further discussion of this 

obstacle.) Many utilities are not allowed to recover the costs of installing 

technologies for dem and response, even though they can recover the costs of a new 

power plant. W hat’s m ore, utilities do not yet have the infrastructure to support 

load m anagem ent or the in-house expertise to apply it properly. For these and 

other reasons, it m ay be several m ore years before this category begins to hit its 

full potential. 

 

Northwest com panies with offerings in this area include Celerity Energy, Legend 

Power System s, Microplanet and PCS Utilidata. (See Sidebar 9.) 
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Products in this category help utilities autom ate and m anage their key assets: their 

equipm ent, their workers, and their custom ers. Products in this category help 

utilities autom ate and m anage their key assets: their equipm ent, their workers and 

their custom ers. Although this area often interfaces with utility software (see 

above), we believe it qualifies as a category of its own, especially since it includes 

hardware (e.g., wireless devices for trucks or handhelds for workers) as well as 

software (e.g., field force scheduling and dispatch). Exam ples include: 

� ���.%��'��!$�$&�!��#�is a growing trend in m any industries, including 

electric utilities. The greatest area of interest is in m obile workforce 

autom ation and scheduling, to m ake expensive repair and installation 
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technicians m ore cost-effective. These system s often tie central scheduling 

applications to wireless term inals, so technicians can get up-to-the-m inute 

changes without calling or returning to the office.��

� �*#$&��!$�$&�!��#�"��*#���"�use rem ote m onitors, GIS inform ation and 

com puter software to m ore efficiently pinpoint outages and their likely causes. 

� ����$++��'$#���"4 Graphical Inform ation System s create com puter m aps of 

widely dispersed equipm ent. Utilities can associate a database with the m ap, so 

clicking on a piece of equipm ent on the screen brings up technical and 

m aintenance details. These applications also allow for m ore efficient repair 

and m aintenance scheduling, equipm ent upgrades and troubleshooting. 

Advanced system s even interface with GPS units m ounted on repair trucks to 

show where they are in real tim e. 

� �$��#��$�'���9+��#�"�"#�!" provide “just-in-tim e” training to technicians. 

An electronic database contains expert repair, installation, and 

troubleshooting inform ation. Technicians can call up the data as needed. 

Advanced wireless versions let technicians access this inform ation in the field 

as they are working. 

 

Autom ating and m anaging the workforce is likely to becom e a significant 

com ponent of utilities’ drive to m anage costs and reliability. According to IDC, the 

worldwide m arket for wireless and m obile consulting, integration and 

m anagem ent could reach $37B in four years. W ireless integrator Motorola 

estim ates the utility segm ent of that m arket at $1B and growing at 15%  a year. 

GIS, Global Positioning System s (GPS), rem ote sensing and surveying grew in 

popularity over the last several years. According to ESRI, a leading GIS firm , the 

m arket for these technologies and services increased by 23%  in 2002, with the 

biggest spenders being electric, gas and other utilities. 

 

Northwest com panies with interests in this space include Fieldsoft Technologies, 

Itron, Itronix (not related to Itron) and MDSI Mobile Data Solutions. 

�++��#*��#��DI������$�'�����#����&�

The United States alone has approxim ately 130M electric m eters and 140M gas 

and water m eters. Until recently, m ost were read m anually once a m onth. Today, 

utilities are converting to advanced m eters, which transm it data via phone, 

Internet or wireless connection. Advanced m eters can show how m uch electricity is 

being used on an hour-by-hour basis.  

 

The m etering m arket seem s poised for continued growth. Investm ent banking firm  

Delafield Ham brecht calls advanced m etering “a significant untapped m arket.” 

The firm  estim ates only 17%  of the total m arket is equipped with advanced m eters, 

far short of the 60-90%  projected penetration rate. The Chartwell m arket research 
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firm  also forecasts strong growth for advanced m etering. Its April 2003 report 

predicts the m arket will grow 15-20%  over the next five years.  

 

Much of that growth m ay com e from  the software that piggybacks on the m eters 

them selves. “The applications are the real big thing” says analyst Lynn Fryer Stein 

of Prim en, an energy m arket research firm . “The m eters and the connectivity are 

just how we collect the inform ation and get it back and forth.” 

 

As of this writing, the U.S. Congress is considering an energy bill that includes 

incentives for advanced m etering and program s to encourage federal buildings to 

adopt sm art m eters. Passage of the bill could provide an im m ediate boost to this 

sector. 

 

The Northwest is hom e to Itron, the world’s largest provider of advanced m eters 

(see Sidebar 10), and to several other firm s with offerings in this category, 

including Dent Instrum ents, E-Power Technology, Teldata, H.J. Arnett Industries, 

Power Measurem ent, Utility System s & Applications and others. 
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Energy m anagem ent system s gather inform ation about energy usage to create a 

single picture and a single control point. Utilities use them  to m anage thousands 

of custom ers. Large-end users em ploy them  to m anage cam puses and factories, 

and high-rise buildings.  

 

Utility-side products pull together data from  thousands of advanced m eters to 

provide load analysis, forecasting and planning. End-user products bring together 

inform ation from  m eters, from  sensors and from  building controls to m anage 

cam puses, office parks, factories, apartm ents and high-rises. Large office towers 

can som etim es save hundreds of thousands per year through better energy 
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m anagem ent. Regional com panies in this space include Avista Advantage, 

Christenson Power Services, and Alstom .  

�++��#*��#��D?���*�����&��*#�!$#����$���	��#����

More and m ore switches, sensors, therm ostats and controls com e with em bedded 

intelligence and the ability to com m unicate. They can be pulled together and 

m anaged through building m anagem ent system s and building diagnostics. Once 

under control, they can be m anaged to im prove energy efficiency.  

 

Building autom ation and control, building m anagem ent system s, and building 

diagnostics work to control energy use. The m ost straightforward application is to 

rem otely control such things as lighting, heating and air conditioning. The next 

step is to use that sam e data and those sam e controls to im prove efficiency (at 

which point there is overlap with end-user energy m anagem ent system s, as 

described above). 

 

The two driving trends in this subcategory are 1) a switch away from  proprietary 

system s toward standards and 2) a m ove toward centralized control of m ultiple 

buildings via the Internet. The DOE has funded a significant am ount of research 

in this area at PNNL. The Northwest also houses branch offices of Johnson 

Controls and Siem ens Building Autom ation, two industry giants. It also has several 

“hom e-grown” com panies including Control Contractors, Holaday-Parks Building 

Autom ation System s, Regal Controls, and Alerton. (See Sidebar 11.)  
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Electric m otors use a significant percentage of the nation’s electricity (25%  by 

som e estim ates). New designs increase efficiency through on-board intelligence 

and through the ability to adjust the speed to m atch the need.  
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Sm art m otors and adjustable speed drives are one piece of a worldwide m arket for 

electronic m otor drives, which is slated to grow from  $12.5B in 2000 to $19.1B in 

2005, according to Drives Research Corporation. Northwest com panies include 

Motors and Controls Corp and MagnaDrive, a W ashington com pany that holds 

patents for a unique adjustable speed drive that could, in theory, revolutionize 

industrial m otors. (See Sidebar 12.)  
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Just as building controls are becom ing intelligent, so too are devices, equipm ent 

and appliances. This intelligence m ay allow rem ote m onitoring and control. It 

m ay replace electrom echanical system s with digital versions. Or it m ay increase 

energy efficiency.  

 

Sm art devices can encom pass anything from  industrial equipm ent to hom e 

appliances, as long as the unit includes com m unications and intelligence. There is 

som e overlap with the building autom ation category described above. Building 

autom ation relates to lighting, heating, air conditioning, and related functions. 

The term  Sm art devices relates to individual products with em bedded intelligence.  

 

The Northwest has little com m ercial activity in this space. To som e extent, 

Microsoft’s sm art hom e efforts relate to this category. And som e of PNNL’s research 

involves products that can sense the condition of the grid and reduce the power 

load as needed. (See Sidebar 13.)  
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Outsourcing is a growing trend in all technology areas, and energy is no 

exception. 

 

����&��'��"*�#$�#"�provide a wide range of services to utilities and large end users, 

such as resource planning, consulting engineering, and strategic planning. 

Northwest exam ples include Acres International, Energy International and a long 

list of engineering firm s. 

�

����&��"����'��'�!+$���"�E��	�"F�provide a wide range of services, including 

m anagem ent consulting, engineering consulting, system  integration, site 

assessm ents, financing, project installations, m aintenance contracts, energy 

m anagem ent and building control. Their prim ary targets are com m ercial and 

industrial custom ers. They typically prefer agreem ents that last five years or m ore. 

Many ESCOs work on perform ance guarantees while assum ing som e technical, 

operational, and financial risk. Som e of them  also receive a percentage of the 

energy savings they produce, although m ost have a flat fee as som e portion of 

their com pensation. 

 

The energy services opportunity has slowed from  its high expectations in the early 

90s, but it is poised to experience resurgence. Growth will be driven by the overall 

trend toward outsourcing. This trend is affecting m ost industries. It is expected to 

have a large im pact in the utility arena, which had traditionally been reluctant to 

outsource. In today’s econom ic clim ate, utilities can no longer afford to do 

everything them selves when they can outsource to less expensive, m ore efficient 

specialists. 
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According to a 2002 study by the National Association of Energy Services 

Com panies, ESCO revenues increased at a 24%  annualized rate over the past 

decade, although growth has declined since 1996 to 9% . Current ESCO m arket 

activity ranges between $1.9B and $2.1B each year. An estim ate by SAM Equity 

Partners Ltd puts the com bined energy consulting and ESCO m arket at $2.5B, 

growing at 15-20%  per year. 

  

Northwest exam ples include Acres International, Energy International, Clark’s 

Energy Service, Northwest Energy Services, and Quantum  Engineering & 

Developm ent. 

�++��#*��#��D0B���� ������'#����'"�

Power electronics com e into play at the point of generation, the point of 

distribution and the point of consum ption. Mossadiq Um edaly, Executive 

Chairm an of Xantrex, a world leader in power electronics, puts the worldwide 

m arket at $3B and growing rapidly. He defines that m arket as: 

A. Distributed power such as solar, wind and backup generators 

B. Mobile power such as auxiliary power for trucks, ships, boats, RVs, m ilitary 

and cam pus fleets (such as airport tugs and warehouse forklifts) 

C. Prem ium  power for sophisticated, sensitive equipm ent in hospitals, financial 

service centers, telecom m unications centers 

 

����#��%�&����$#���4�At the point of generation, power electronics are often called 

“balance of system .” They invert, convert, and condition electricity from  sources 

such as diesel generators, wind turbines, PV panels, and fuel cells.  

�

����#��%���"#��)*#���4�At the point of distribution, power electronics control, 

condition and connect distributed energy sources to the grid. (See Figure 10.)  

 

Distributed generation (DG) com es in m any flavors -- m ini-hydro, m icroturbines, 

fuel cells, wind, solar and others. Som e DG projects connect to high-voltage 



PAGE 43 PROSPECTS FOR THE SMART ENERGY SECTOR IN THE PACIFIC NORTHW EST POISED FOR PROFIT II 

transm ission lines. Other tim es, the power is produced closer to custom ers and the 

connection is m ade to the distribution grid. In still other cases, the power is 

generated on site and connected directly to custom er system s. Issues can include: 

� Conditioning the power so it is suitable for use 

� Integrating safety features to prevent harm  to custom ers and to line workers 

� Making the physical connection 

� Allowing for net m etering (selling power back to the utility) 

� Integrating batteries or other m ethods to overcom e the interm ittent nature of 

som e renewable sources 

�

Although still sm all, distributed generation m ay see rapid growth by the m iddle of 

this decade. The IEEE released standards for DG interconnection in 2003. As those 

standards gain acceptance they will m ake it easier and safer to buy and install DG. 

They will also create large-scale m arket opportunities. Com panies will be able to 

create standard products that can be used virtually anywhere. 

 

According to Allied Business Intelligence, global distributed generation (DG) 

capacity will increase from  20,000 MW  to just shy of 300,000 MW  by 2011. A report 

from  Darnell shows the worldwide distributed and cogeneration (DCG) m arket 

growing from  53 GW  in 2003 to 78 GW  in 2008, creating a $30B opportunity by 

2008, som e fraction of which would be interconnection technologies. 

 

����#��%�'��"*!+#���4�Power electronics find m any uses at the point of 

consum ption. Power factor correction devices adjust for characteristics of electric 

m otors that cause them  to draw m ore power than they actually need. Advanced 

power supplies use sem iconductors to add new levels of control and efficiency to 

electrical devices. Uninterruptible power supplies protect against power dips, 

surges and outages. Other products convert or condition electricity for applications 

�������	��
0�)B��+�����2���

'(��0������&&����#���
)�������������������#��&��&���������
�����������������������������(��

�����*������������&&�������
��������&�9���*�#��������������

�&&�������������(��������*�����#�����
1��(����������#�&&���H�������#�

*�����������������������������������
*�#���������������(��������

1�����$�0�) 



PAGE 44 PROSPECTS FOR THE SMART ENERGY SECTOR IN THE PACIFIC NORTHW EST POISED FOR PROFIT II 

that require prem ium  power, such as com puters, sensitive m edical equipm ent, 

telecom m unications centers, financial services centers, and so on.  

 

The Northwest houses num erous com panies that operate in this space, including 

Advanced Power Technology, Alpha Technologies and its BC subsidiary Argus 

Technologies, Denon Technologies, JATS Alternative Power, MTI System s, New 

Path Renewables, Northern Technologies, Philtek Power, RBH Electronic Designs, 

Schott Applied Power, Sure Power Industries, Thom son Technology and Xantrex. 

(See Sidebar 15.) 
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Establishing the worldwide Sm art Energy m arket size is difficult. Only som e Sm art 

Energy categories are routinely tracked by analysts and m arket research firm s. 

Our research has uncovered the following estim ates of current worldwide sales in 

several categories that are all or partially com posed of Sm art Energy products: 

� ���$�'���!�#��"��$0.6B, growing 15-20%  per year. 

� ���'#��'�!�#��"��Estim ates put sales at $12.5B (sm art m otors are capturing a 

growing percentage). 

� ����&��	��"*�#��&�$�������&�������'��	�!+$���"��$2.5B, growing 15-20%  per 

year. 

� �� ������'#����'"��Balance of system , $3B, growing 20-25%  per year; 

Uninterruptible power supplies, $3B, growing 8%  per year. 

� ��$�"!�""����$�����"#��)*#�����G*�+!��#��$70B, growing 4-6%  per year. (Only 

a percentage of this num ber is Sm art Energy, the balance being wires, poles 

and electrom echanical devices. However, the Sm art Energy portion is growing 

m uch m ore rapidly on a percentage basis as digital devices replace analog 

versions.) 

� �#���#��)$'.2�%%�'��"�%# $����CIS/CRM $1B growing 6%  per year; energy trading 

$2.6B growing 10%  per year. 
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� ���.%��'��$*#�!$#���� W orkforce autom ation software, $1.3B growing 15-

20%  per year; wireless system s for utilities, $1B, growing 15%  per year. 

 

Athena estim ates that the Sm art Energy segm ents discussed in this docum ent 

represent at least $15B in revenues worldwide. By way of com parison, experts put 

the worldwide wind m arket at $7B, the solar m arket at $1.5B and the fuel cell 

m arket at $0.5B.  
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In the previous section, we exam ined the global m arket for Sm art Energy. In this 

section, we identify the assets that strengthen our region’s prospects, the hurdles 

that block its path, the benefits from  a successful cluster and the best ways to 

accelerate progress. 


����
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The Northwest has m any of the assets necessary to establish a powerful Sm art 

Energy cluster. The five m ost im portant are: 

� Successful pioneers 

� W orld-class research 

� Transm ission and distribution expertise 

� Transferable skills 

� Environm ental consciousness  

�(��
��#( �"#��$"��*''�""%*����������	�!+$���"�

Econom ic developm ent research reveals that the num ber one factor for growth is 

the existence of several successful com panies in close proxim ity. These com panies 

play several roles. Their early success attracts venture capital. Their success also 

attracts em ployees, who typically look for regions with “thick” em ploym ent -- that 

is, where they have several options to continue their careers without leaving the 

area. These pioneers also act as an “executive university,” creating a supply of 

people with the all-im portant com bination of technical expertise and 

m anagem ent skills. W hat’s m ore, industry expansion occurs m ore easily through 

nurturing the growth of existing com panies than encouraging startups or 

attracting com panies from  outside the region. 

 

The Northwest is already a global leader in Sm art Energy thanks to com panies 

such as Alstom , Itron, Power Measurem ent, Schweitzer, Tantalus, Xantrex, and 

others. The Poised for Profit research has uncovered m ore than 225 Sm art 

Energy-related businesses in the Northwest, doing over $2B annually. Many of 

these com panies have found growth even in the m idst of the econom ic downturn. 

 

The success of this cluster has gone largely unnoticed by the press and by 

investors. 
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If having successful “pioneers” is the num ber one factor for econom ic growth, 

then research facilities is num ber two. The Northwest is blessed with one of the 

world’s largest concentrations of Sm art Energy research. Som e of the fields where 

Northwest labs have m ade notable contributions include high-voltage 

transm ission, grid sim ulation and design, grid m onitoring and control, dem and 

response technologies, and advanced m otor design.  

 

These institutions also m ake an im portant contribution to workforce training. 

According to the Institute of Electrical and Electronics Engineers, fewer than 15 

universities nationwide offer PhD-level program s in power engineering.  The U.S. 

currently awards about 500 undergraduate degrees in the field, com pared to about 

2,000 in the 1980s.  As a result, m any North Am erican com panies m ust look to 

Europe and Asia for power engineers. Fortunately, W ashington State University 

and the University of W ashington have graduate program s, and Gonzaga boasts a 

strong undergraduate program . Those program s provide a regional advantage, as 

the industry braces for the shortage of power engineers.  

 

Below is a brief overview of several Northwest Sm art Energy research assets. 

 

�(��������������� �����!���"#�$#����has sponsored m any im portant research 

projects and hosts the EnergyW eb project, a vision of a future Sm art Grid that 

integrates “the utility electrical system , the telecom m unications system , and the 

energy m arket.” (See Figure 10.) In addition, BPA owns and operates significant 

transm ission assets, and therefore represents a strong opportunity for com panies 

to dem onstrate the effectiveness of new technologies. BPA also works in 

cooperation with PNNL and regional universities to develop intellectual property 

and insights into transm ission challenges. BPA is headquartered in Portland, OR. 

 

�(�����&�����"#�#*#���%���'(����&��hosts the Oregon Renewable Energy Center, 

which includes research into grid interconnection and other Sm art Energy topics. 

In particular, OREC em phasizes the integration of technologies into energy 

system s of practical use to businesses and the public. OIT also has an incubator 

that can be used to accelerate the growth and com m ercialization of particular 

Sm art Energy technologies. Recently OIT has established plans to launch a Sm art 

Energy Research Laboratory, a joint effort between the Oregon Renewable Energy 

Center ant the Departm ent of Mechanical Engineering Technology at OIT. 

 

�(�����&����#$#��������"�#�A" School of Electrical Engineering and Com puter 

Science (EECS) features a research program  in Energy System s. It is also hom e to 

the Motor System s Resource Facility, one of the country's top research and testing 

laboratories for m otors, drives, power electronics and power quality. It also has an 

energy extension program  in its College of Engineering that helps solve energy-
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related problem s for hom es and businesses. In cooperation with BPA, the Energy 

Resources Research Laboratory (ERRL) collects and m anages data from  

transm ission line research (it also tracks data from  BPA’s wind energy resource 

studies). And OSU also hosts a regional Industrial Assessm ent Center for im proving 

the energy efficiency of m edium -sized businesses. 

 

�$'�%�'�
��#( �"#�
$#���$���$)��$#��� is one of the country’s top Sm art Energy 

research centers. PNNL has its headquarters in Richland, W A plus offices in 

Seattle, W A, Tacom a, W A, and Portland, OR. In response to the DOE’s increasing 

em phasis on transm ission and distribution, PNNL expects to significantly expand 

its research in that area. It also conducts research into building autom ation, fuel 

cells, energy efficiency, and other related subjects. One of the assets of a 

m ultiprogram  national laboratory is the ability to deploy m ultidisciplinary team s. 

In that regard, PNNL’s expertise in advanced m aterials, inform ation science, 

national security, and environm ental technology all have relevance to current and 

future Sm art Energy research. (See Figure 11.)  

 

�� ��#�'(��$)" of Surrey, BC provides testing and research to the electric and 

natural gas industries. It provides com plex, detailed testing on nearly all aspects of 

electric power. Powertech Labs is a spin-off and wholly owned subsidiary of BC 

Hydro, the principal electric utility in British Colum bia. It has developed software 

to m odel power grid stability, including im pact of distributed generation or 

dem and response. It is also notable as the only Northwest facility that can conduct 

high-voltage testing. (The next nearest high voltage facilities are at places like 

PG&E in California and E2 in Oak Ridge, TN.) 
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�(��������"�#���%����#�"(�	��*!)�$4�Situated on the tip of Point Grey in Vancouver, 

BC, the University of British Colum bia is one of Canada's leading educational 

institutions. It has 40,000 students enrolled in m ore that 500 academ ic program s. 

UBC researchers conduct m ore than 4,000 research projects and attract upwards of 

$150M in research funding annually from  governm ent, industry and non-profit 

foundations. The Departm ent of Electrical and Com puter Engineering offers 

undergraduate and graduate program s in power, control, and electrom agnetics, 

including program s and research into power electronics. 

�

�(��������"�#���%��$"(��&#�� has ten engineering program s with nearly 1,500 

undergraduates and 1,200 graduate students. It has degree program s in power 

engineering that typically enroll about 50 students per year (roughly 20 graduate 

students). The university also encourages research on transm ission optim ization, 

autom ation, and power quality. Its power engineering program  has partnerships 

with the Grainger Foundation, the Electric Energy Industrial Consortium  and the 

Advanced Power Technologies Center. The W ashington Technology Center is also 

located at the University, and supports firm s developing and testing prototypes in 

m any fields, including engineering fields. (Can we include the quote from  one of 

the com panies who said they locate here b/c of the engineering graduates?) 

 

�(��������"�#���%�-�'#���$�is located in the capital of British Colum bia, where it 

offers m ore than 100 program s to 18,000 students. UVic researchers were awarded 

$46.8 m illion in outside research grant and contract funding in 2002/03, up 40 

percent over the past year. Equally im portant, UVic’s Innovation and Developm ent 

Corporation helps researchers develop the com m ercial potential of their ideas. In 

2001, it assisted 18 UVic spin-off com panies and filed patents for 45 new 

inventions based on UVic research. The university is widely recognized for its 

research program s and its interdisciplinary initiatives, including the Institute for 

Integrated Energy System s. (See Sidebar 17.)  
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�$"(��&#����#$#��������"�#�A"�energy and power system s program  is one of the 

largest and strongest in the country, typically enrolling about 40 students per year, 

half at the undergraduate and half at the graduate level. (See Sidebar 18.) W SU is 

also a m em ber of the Power System s Engineering Research Center, which is 

funded through the National Science Foundation. In addition to its power 

engineering program s, W SU operates the Energy Program  for the State of 

W ashington. That program  includes a library and clearinghouse services for 

energy professionals, plus num erous technology and consulting services, m ostly 

geared to energy efficiency. 

 

1�������	,>>�218���#���+�������������������1*����0��������"**�����������

� ����	��# �������# 	� �	
� � �) ��# ���	-�� ��	

 ��������� 	��� � ���	���	
�!	�) �	�����# ���	� ��	
�� �# ���	� ��# �� � �	��	
�) �	� �� ���� '	��	� �������	
��	� �������# 	�� ����� ��� *
��� �# ��, ��	� � � ��� �� 	
� ��# �� � ��	� -
 B�	

& ���# � 	� ��	� ����	-� ���� �	� ��# �� � 	� ���	� � ��	� �	� 	��� ���# 	
����� �� ) 	!� � ����� '	+ ) �	�� � � ��	�!	����� �� ) 	� ��/�� ��	��	���	� �	
��� ���	������	� ��	�) �	� ��# �� � 	� ������ ��	��	� �	� � ����	��	!��	
����� �� ) 	�!	�� ����� �	� ����C � ��� �'	


 ��	�!	�) �	� ��# �� � B�	) � ��� � � �	��	� 	� � � ��� *� ���� ��	
� �������� � 	� � ����	�) �	� ����	� ��!������) �� '	� ���� ��	��� ���	
� �� � ���	��� �� ��	� ���������	� ����	�������	� ��	� ���� ����# 	
� �� � � ����'	( ��) 	!� � � ��� 	� ��	��� �����	��� 	� ������ 	���) 	
�) ���	���� ����� �	� � ������	��	��� ) ��� � �	� ��/�� ��	�!	����� �	
������ �� �'	
	
+ ) �	� � ������) �� 	��	�� ���� ��� 	��� ��# '	� � ��� � �	# �� �� � ���	
� ��	) �� ���� 	��� �� ����	���) ��	�) �	���� ���� '	" ��	� � �) ��# ���B�	
���� ��	& � � ���	) � �	����	�) �	����	�!	� 	# �����# 	� �� ����	�!	
����# � *���� ���	� � ��������'	-����� �	�!	�) ���	� �� � � ����	
����	!�� ����	� � �	��	���� 	) �� ���� 	���	� ��!������	� ��	
# �� �� � ���	!��� 	� -
 '	

 

�(��
��#( �"#��$"����+���$�"!�""����$�����"#��)*#�����9+��#�"��

The Northwest heritage includes hydropower, long distances between m etropolitan 

areas and shipping power back and forth to California. As a result, the region has 

a vast network of transm ission lines and deep expertise in grid issues -- 
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transm ission m odeling, design, planning, and installation. Bonneville Power 

Adm inistration, to nam e just one exam ple, oversees one of the largest 

transm ission system s in the world. Many of our agencies and utilities have both 

the necessary experience and the necessary “m ind-set” -- an interest in and 

openness to advancing technology. 

�(��
��#( �"#��$"���$�"%��$)�������$#����'#����.���"�

Of all the categories investigated during the Poised for Profit project, Sm art 

Energy has the m ost im m ediate and obvious overlap with regional strengths such 

as: 

 

��%# $�����&�������&4�The Northwest houses headquarters or significant branch 

offices of nationally known software organizations such as Adobe, Attachm ate, 

Boeing Com puter Services, Crystal Decisions, Microsoft, Pivotal, Tim berline 

Software, and W RQ, not to m ention hundreds of innovative sm all firm s. Several 

regional universities host strong software engineering program s. For instance, 

W ashington State has m ore than 45,000 people working in software (and another 

24,000 in electronics and com puter m anufacturing). 

 

��#����#��9+��#�"�4�W ith firm s such as Am azon, RealNetworks, Infospace and 

m any others, the Northwest is a leading center of Internet expertise. (Som e of it 

un- or under-em ployed due to the dot-com  crash.) Since som e people describe 

Sm art Energy as a m arriage of energy and Internet, this expertise is of value and 

significance. 
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��!�'���*'#�����"�&��$���!$�*%$'#*���&4�Oregon’s base of sem iconductor 

expertise has direct relevance to the growing num ber of digital devices for the 

power industry. (See Sidebar 19.) Oregon currently em ploys m ore than 30,000 

people in wafer and sem iconductor m anufacturing (and another 23,000 in 

electronics, com puter and printer m anufacture). 
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������""�'�!!*��'$#���"4�W ashington State boasts one of the largest wireless 

clusters in the nation, housing the U.S. headquarters of AT&T W ireless, T-Mobile, 

W estern W ireless and other growing players. British Colum bia also has deep 

wireless expertise (as does its neighbor Alberta).  Utilities and power com panies are 

increasingly interested in wireless m ethods of m onitoring equipm ent and 

gathering data. (See Sidebar 20.) 
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The skills developed over the past 25 years in the industries m entioned above -- 

m anagem ent skills, product developm ent skills, sales skills -- can now be deployed 

in Sm art Energy. In addition, regional organizations such as Intec (Spokane), 

South Sound Technology Alliance (Tacom a) and Oregon Institute of Technology 

(Klam ath Falls) have program s underway to identify and supply the workforce 

training needs of the electric power industry. 
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The Northwest has m any governm ent and industry program s in support of energy 

efficiency and energy technology. Organizations such as the Northwest Energy 

Efficiency Alliance and the Oregon Energy Trust spend tens of m illions each year 

to deploy energy-saving technologies. W hat’s m ore, it is hom e to m any 

“enlightened” organizations (to quote one Canadian official). Bonneville Power 

Adm inistration is a governm ent-owned transm ission operator whose m ission 

includes support of new technologies. BC Hydro has an exem plary record of 

support for sustainable technologies of all types. Utilities such as PGE, Avista, PSE, 

Tacom a Power and others have been leaders in testing and trying new 

technologies.  

 

The Northwest’s environm ental bias m akes it easier to attract support and 

subsidies for em erging energy technologies. Our international reputation for a 

beautiful environm ent and an eco-friendly population also m ake it easier to 

attract skilled workers and top m anagem ent from  other regions. 
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The assets described above m ake the Northwest an ideal test-bed for the Grid of the 

Future. The case is m ade even stronger by these additional factors that m ake the 

Northwest a great place to dem onstrate new technologies: 

� �����"��'��!$#�"�$���&��&�$+(��"4�The Northwest has four distinct seasons 

and a wide range of geographies, from  desert to m ountain to seacoast to 

urban. 

� �����"��!�9��%�+� ���"�*�'�"4�W e produce baseload power from  centralized 

hydro, nuclear, coal and wind facilities. W e also have pilot distributed 

generation facilities powered by fuel cells, solar and wind.�

� �����"��!�9��%�#�$�"!�""����%$'���#��"4�W e have thousands of m iles of 

transm ission lines and m ultiple voltages. Approxim ately 50%  of the lines are 

owned by public utilities. And the region has lots of rural areas, which are 

excellent for distributed generation experim entation. 

� �����"��!�9��%�'�!!��'�$�6����*"#��$��$���(�&(2#�'(�&�$�#"4�Organizations 

such as Boeing, W eyerhauser, Starbucks, Microsoft and our regional ports are 

ideal candidates to pilot new technologies. 

� �����"��!�9��%�*#���#��"4�Our region includes federal, state, provincial, 

m unicipal, coop and investor-owned utilities.�

� ��"#�����%�*#���#��'��+��$#���4�Northwest utilities routinely work together on 

business, technology and policy m atters. The BPA is a nexus for cooperative 

research and discussion. W e have num erous organizations with a history of 

collaboration, including the Northwest Energy Efficiency Alliance, the 

Northwest Power Planning Council, the Electric League of the Pacific 

Northwest and several others. 

� ��"#�)����%%��#"��� �*���� $�4�The Northwest Energy Technology 

Collaborative is actively working to create test beds and dem onstration 

projects. The Northwest Energy Efficiency Alliance, the Bonneville Power 

Adm inistration and several of the larger utilities also sponsor dem os and 

testing that often overlaps into the Sm art Energy arena. 


����
���	�����
����

In sim plest term s, com panies need access to four essential ingredients to succeed: 

1) ideas, 2) m oney, 3) talent, and 4) m arkets. If they want to enjoy the benefits of 

an econom ic cluster, they need access to a fifth ingredient: 5) each other. The 

Northwest has challenges in all of these areas. 

�''�""�#�����$"�

The Northwest houses som e of the world’s prem iere Sm art Energy research efforts. 

Yet only a sm all fraction of that intellectual property is ever converted to business 

opportunities. 
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Part of the problem  is the dreaded “com m ercialization chasm ” -- the 

extraordinary difficulty of translating theoretical advances into practical products. 

This problem  is not unique to the Northwest or to energy technology. Labs and 

universities everywhere struggle with com m ercialization. But even if we are not 

alone in this difficulty, it still could prevent us from  harvesting the fruits of our 

top-notch research facilities. 

 

Part of the problem  lies with lack of proxim ity and parochial attitudes. Few Seattle 

entrepreneurs, for instance, have any idea of the rich resources em bodied by 

institutions such as Powertech Labs (in Vancouver, BC), W SU (in Pullm an, W A), 

PNNL (in Richland, W A), and BPA (in Portland, OR).  

 

Finally, part of the problem  com es from  the capital and m arket issues described 

below, which m ake it even harder to transfer ideas out of the labs. 

�''�""�#��	$+�#$��

To be sure, the capital shortage is acute in every geography and every industry. But 

the Northwest's Sm art Energy com panies face other significant hurdles. Of the 

m ajor m etropolitan areas, only Seattle has a reasonably large com m unity of both 

venture capitalists and angel investors. Portland, Vancouver, Tacom a, Victoria, 

and Spokane have m ade progress, but still don’t have great depth. 

 

The situation is m ade worse because few regional investors have an understanding 

of or interest in energy. In m any cases, Northwest Sm art Energy startups are forced 

to look outside the region for capital -- a m uch harder prospect. 

�''�""�#���$���#�

On one hand, the Northwest is an attractive place to live. W hat’s m ore, both Seattle 

and Portland have broad bases of high-tech m anagem ent expertise, m uch of it 

under-em ployed due to the slowdowns in the software, sem iconductor, and 

aerospace industries. 

 

W hen it com es to energy technology expertise, however, the Northwest is far from  

existing talent pools. “There is a cluster of big energy technology com panies in 

Pennsylvania and the East Coast,” explains Andrea Johnston, CFO of Vancouver, 

BC-based NxtPhase, which builds grid m onitors and controls. “Therefore there’s a 

big pool of top m anagem ent talent to draw from . It’s m uch harder to recruit those 

top people to m ove across the continent, away from  their roots and their business 

networks.” 
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The Northwest suffers from  its lack of visibility. The world does not look to this 

region for leadership in energy, or recognize its strengths. And the Northwest’s 

regional m arket isn’t big enough to sustain startups and act as a steppingstone. 

Startup com panies m ay get one or two local sales if they’re lucky. Then they 

typically have to look 2,000 m iles away for the next one -- a challenge for a young, 

cash-strapped com pany. 

 

Ironically, the Northwest is also ham pered by its low power prices. Most people 

would nam e low power costs as an advantage. W hen it com es to jum p-starting the 

Sm art Energy sector, however, low prices create less incentive to im plem ent new 

ideas. In addition, virtually all Northwest power com es from  baseload plants. 

Unlike regions such as California, there is very little gap between peak and off-

peak prices. It is therefore difficult for Northwest utilities to im plem ent tim e-of-day 

pricing and other dem and m anagem ent program s. 

�''�""�#���$'(��#(���

Michael Porter, the Harvard professor and econom ic developm ent theorist, 

describes clusters as “critical m asses in one location with unusual com petitive 

success. Much of that success com es from  the networking effects when com panies 

are located near one another. Close proxim ity m akes clusters easier to establish 

and m aintain. Som e econom ic developm ent experts argue that clusters cannot 

arise unless com panies are highly concentrated.  

 

Northwest Sm art Energy firm s are scattered hundreds of m iles apart. W hat’s m ore, 

the regional Sm art Energy industry is not yet “self-aware.”  

 

Twenty years ago the personal com puter industry becam e “self-aware” and began 

to organize trade associations, conferences, joint m arketing, and lobbying efforts. 

The Northwest took a lead in this effort, and becam e one of the world’s top 

software centers. By contrast, m ost Northwest Sm art Energy com panies still don’t 

see them selves as part of a sector. They fail to take advantage of the networking, 

policy advocacy and joint m arketing that can give them  great leverage.  W ithout a 

serious and sustained effort to prom ote com m unication and cooperation, this lack 

of proxim ity could doom  Northwest hopes of becom ing a global leader. It is quite 

possible the next few years will see a repeat of the last few -- nam ely, isolated 

pockets of individual success, but few spin-off benefits. 


����
�������
��
������

To this point, we’ve exam ined the global scene and our regional issues. W ith those 

discussions as background, we are ready to consider where and whether the 

Northwest has near-term  opportunities in the Sm art Energy space. After 
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exam ination of the opportunities, assets and barriers described above, we conclude 

that the Northwest has significant potential in at least five niches. These segm ents 

were selected for two qualities: 1) a prom ise of rapid near-term  growth and 2) a 

close m atch with our regional strengths. 

� ���$�'���!�#����&, where we already house the worldwide m arket leader 

� �#���#��)$'.��%%�'��"�%# $��, where we are hom e to an industry leader and 

which m eshes with our existing software expertise 

� �����!���#��"�$���'��#���", where we also have a category leader and several 

im portant startups 

� ��$�"!�""���7��"#��)*#���7"*)"#$#����$*#�!$#���6�where we have related 

com panies and where we stand to gain from  the expected up tick in grid 

spending�

� �� ������'#����'"6�where we have a world leader and several prom ising 

com panies�

 

In addition, at least four other niches offer m oderate-to-strong potential: 

� Energy m anagem ent system s 

� Building autom ation and controls 

� Energy service com panies (ESCOs) 

� W orkforce autom ation 

�(��
��#( �"#��$"���&��%�'$�#���#��#�$�����������!+��#$�#�
�'(�"�

At this early stage of the gam e, the Pacific Northwest could still gain a leading 

stake in the Sm art Energy sector. Our research uncovered five areas that com bine 

a) near-term  growth prospects with b) regional strengths. Table 4 lists these 

opportunities along with their associated issues. 

 

���$�'�����#����&4�Advanced m etering m ay be our region’s single largest 

opportunity in term s of revenue and jobs, since the worldwide leader is Spokane-

based Itron. W ith its recent acquisition of the Schlum berger m etering subsidiary, 

Itron now has m ore than 60%  of the m arket and does m ore than a half billion in 

sales each year. 

 

The Northwest’s strengths in wireless applications should prove useful as m etering 

com panies continue to look for wireless solutions. Tantalus System s of Burnaby, 

BC is one of several regional com panies beginning to build international 

reputations in this arena. 
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In addition to sales of the m eters and wireless system s to send and retrieve data, we 

foresee software sales as well. Although m ost analysts are not yet factoring m eter-

related software into their growth equations, we believe utilities will increasingly 

seek to m ake business use of the rich data they are now collecting. Our region’s 

expertise in software developm ent should help support growth in that area. As the 
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m eter m oves to becom e a gateway with which to offer other products and services, 

proxim ity to Microsoft and its digital hom e agenda could be strategic. 

 

���������#����&6�	�!!*��'$#���"�$���	��#���4�The Northwest should be able to 

play a central role in this category. Regionally, several groups are working to 

develop intellectual property around grid optim ization, including PNNL, 

Powertech Labs, University of W ashington, and W SU. As SCADA system s continue to 

m ove from  UNIX towards W indows platform s, the region’s proxim ity to Microsoft 

m eans regional W indows-based software com panies could find this an appropriate 

area to explore. W e have anecdotal evidence that com panies in this category are 

influenced by the availability of power engineering graduates when selecting sites 

for offices and branches. W SU, UW , Gonzaga, OIT and OSU currently offer or are 

in a position to offer program s tailored to training power and electrical engineers. 

 

This opportunity also builds on regional strengths in sensors and controls where 

there are dozens of niche opportunities. Microm onitors of Bend, OR is one 

exam ple of a sensor com pany focused on this space. GridSense of Vancouver, BC is 

another. Power Measurem ent of Saanichton, BC is another. There are also service 

opportunities, since anywhere from  one fourth to one half of the budget for these 

system s is spent on training and system  integration.  

 

��$�"!�""���7��"#��)*#���7�*)"#$#�����*#�!$#���4�This segm ent represents an 

outstanding opportunity for the Northwest. As with the previous category, it builds 

on work being done on grid optim ization. W ith the variety of transm ission 

conditions in the Northwest, the region is an ideal place to test new technologies. 

W e also have the beginnings of a cluster with com panies such as Alstom , PCS 

Utilidata and Schweitzer Engineering Labs. 

 

This segm ent em braces considerable export opportunities. Our geographic 

location would aid those who are trying to penetrate the Asian m arket, but does 

not preclude sales to Europe and Latin Am erica. International utilities are m ore 

likely to purchase these products from  a large supplier or system  integrator, so it 

m ay be necessary for regional firm s to partner with overseas integrators. 

 

�#���#���$'.2�%%�'����%# $��4�The Northwest already has a large m arket player in 

Alstom  ESI, which is one of the top six in the world. It also houses branch offices 

for other im portant players such as Indus, and for m ajor system s integrators now 

becom ing active in this space, such as EDS. 

 

In addition to Alstom , the Northwest also boasts several startups, plus several 

consulting firm s devoted to helping utilities with this challenge. Since the utility 

industry is following a path blazed by num erous other industries before it, we can 

expect the Northwest’s strengths in enterprise software to com e into play. In m any 
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cases, it requires only m odest changes to custom ize existing back office program s 

to the needs of utilities. Indeed, Microsoft recently form ed a sm all group to pursue 

the utility vertical m arket. 
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�� ������'#����'"4�Power electronics seem s destined to grow 15-25%  per year over 

the next few years, on a base of at least $3B in current sales. Power electronics is 

particularly attractive since it relates to alm ost all other form s of electricity. No 

m atter which form  of alternative energy takes off first -- solar, wind, tidal, 

biom ass, fuel cells -- it will need power electronics. W hen and if autom obiles m ake 

the transition to electric/hybrid or fuel cell engines, they will need power 

electronics. W ith category leader Xantrex, with num erous other related com panies 

and with related industries such as electronics and sem i-conductors, the Northwest 

has m ore opportunities to take a lead than perhaps any other region in the world.  

�(��
��#( �"#��$"�$#���$"#���*�������$#��#���#���&��++��#*��#��"�

Our research has uncovered at least four additional m arket segm ents with 

m oderate to strong potential for near-term  jobs and revenue growth in the 

Northwest. Table 5 lists and explains our findings. 
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The Pacific Northwest already obtains significant benefits from  its existing Sm art 

Energy businesses. Success in building a Sm art Energy cluster would am plify the 

rewards in revenue, jobs, and exports. 


�&���$��
����*��$���C�)"�%��!��!$�#�����&��

It is relatively easy to assess the approxim ate num ber and revenue im pact of Sm art 

Energy com panies in BC, Oregon, and W ashington. Part of the Poised for Profit 

effort was to catalog regional Sm art Energy com panies. Based on the data 

collected for that directory, we estim ate the sector encom passes m ore than 225 

com panies with revenues in excess of $1.9B, plus at least another $150M in 

research and developm ent funding, for a total in excess of $2B. 

 

Sm art Energy brings with it high-paying jobs for scientists, researchers, engineers, 

professors, lab technicians and other knowledge workers. It also holds the 
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potential for fam ily-wage jobs, including technicians, trainers, operators, and 

program m ers along with field sales, installation, repair and support.  

 

Estim ating current em ploym ent figures is problem atic. Many com panies are only 

partially in the Sm art Energy sector, so it is difficult to determ ine which em ployees 

to allocate where. A conservative approxim ation would put the num ber in excess 

of 6,000 in BC, Oregon, and W ashington, counting research and developm ent but 

excluding indirect spin-off jobs. 

�9+��#"�%��!��!$�#�����&��

The electric power industry is m ature in m ost industrial countries, but 

deregulation, privatization, and liberalization are driving dem and for Sm art 

Energy solutions in som e parts of the world. Deregulation has also increased the 

interest in m ore advanced products in energy trading and m etering. This trend is 

affecting several regions of the United States, Canada, and Mexico, creating North 

Am erican export opportunities. Market restructuring is also driving growth in 

parts of Latin Am erica, Australasia, and W estern Europe, particularly in the United 

Kingdom  and the Scandinavian countries. 

 

In developing countries, export opportunities derive less from  deregulation and 

m ore from  growing energy needs. Export opportunities include construction and 

upgrades of power T&D networks in these countries, plus dem and for new power 

generation (including distributed generation). More than a dozen large 

international financial institutions (such as The W orld Bank) fund energy-related 

infrastructure projects in developing countries. 

 

Because of their com plexity and their high value-to-weight ratio, m any Sm art 

Energy products can be m anufactured in the Northwest for export outside the 

region. (In fact, export m ust be a com ponent of every com pany’s strategy since so 

m uch of the opportunity is located beyond the Northwest.) In other words, as long 

as the products are valuable enough that labor costs are only a sm all portion of 

the price, we can hope to create and retain assem bly and m anufacturing jobs. This 

is particularly true for products that m ust continually be upgraded or calibrated 

during m anufacture. For the rest, we can expect high-volum e m anufacturing to 

m igrate to low-cost centers such as China; even then we can reasonably expect to 

keep som e design, prototyping and fabrication jobs in this region. 

�#(�������%�#"�

The focus of this report is on the econom ic benefits, which include hundreds of 

new products for export, thousand of new jobs and billions in new revenues. A 

thriving Sm art Energy cluster would bring the Northwest other rewards as well. 

For instance, it will gain a strengthened electrical infrastructure as Sm art Energy 
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products are applied regionally and as concepts such as dem and m anagem ent are 

applied: 

� Fewer new high-voltage transm ission lines 

� Fewer new power plants 

� More reliable power 

� Cheaper power 

� A significant reduction in em issions, greenhouse gases and health care costs  

 

In addition, the Northwest will gain the intangible benefit of providing leadership 

towards a sustainable future. 

�		���
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The Northwest is fortunate to have a significant Sm art Energy foundation in place. 

It should take every opportunity to expand its early lead, lest it lose out to other 

regions. Michigan, Texas, Connecticut, and California have m ulti-m illion dollar 

efforts in place to attract clean energy businesses of every kind, including Sm art 

Energy firm s. The Northeast has m ade progress in restructuring, leading to m any 

m arket opportunities for new technologies. The Southeast has exceptional T&D 

expertise at Oak Ridge and the Tennessee Valley Authority, along with significant 

power to export. Europe is hom e to several industry giants. 

 

There is another im portant reason to look for ways to accelerate the growth of 

Sm art Energy. A reading of the m ost recent econom ic developm ent research 

reveals that “force-feeding” sectors rarely results in significant econom ic growth. 

In the 80s and early 90s, m any regions attem pted to start new sectors from  

scratch. All but a few of those efforts failed, including efforts costing tens of 

m illions in the Northeast, in Maryland and in Texas. 

 

It is extrem ely difficult to com m and an industry to appear in a region. On the 

other hand, efforts built around existing strengths and existing concentrations 

often find success.  It is quite achievable to find an early-stage cluster and fan that 

spark into a flam e, as Phoenix illustrated in the last few years by successfully 

nurturing a nascent optics industry. 

 

Below are six exam ples of initiatives that could m eaningfully advance the 

prospects for a Sm art Energy cluster in the Northwest. 

����'$'���%�
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The region should work with regulators to adopt rates, regulations, policies, and 

incentives that favor the deploym ent of Sm art Energy technologies. Aggressive 
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regional policies could create fertile m arket opportunities for hom egrown 

com panies. 

 

To be sure, the regulatory issues are com plex and entrenched. Even so, looking for 

achievable first steps and joining forces can m ake a real difference. Perhaps the 

m ost obvious and easy step is to join existing organizations. Regional exam ples 

include the Northwest Energy Technology Collaborative and the Sm art Energy 

Business Alliance. National exam ples include the GridW ise Alliance, EPRI’s 

Electricity Sector Fram ework for the Future.   

 

Access to early adopters is critical to the growth of a Sm art Energy com pany.   If 

the Northwest region could add Sm art Energy-friendly regulations and incentives, 

we would strengthen our case as the ideal place to m ove products off the drawing 

board and into custom ers’ hands. 

�#$��$��"�$�����"#����"�

Lack of m arket access is one of the m ajor barriers to the growth of Sm art Energy 

com panies. It is extrem ely difficult to get utilities to accept new technologies. The 

Northwest could im prove the prospects of its Sm art Energy sector -- and enhance 

its attractiveness to com panies looking to relocate -- by im plem enting m arket 

access program s such as test beds and certification.  

 

Test beds are typically shared cost facilities that share test results with all the 

participants (and som etim es with the world at large). As of this writing, a regional 

consortium  called the Northwest Energy Technology Collaborative is preparing a 

test bed initiative that could be an im portant first step in the right direction. In 

addition, organizations such as PNNL, BPA, NEEA, and the state energy offices are 

actively scouting for opportunities for dem onstration projects that can also provide 

needed real-world results. 

 

According to EPRI, the utility industry currently uses 152 different 

com m unications protocols. Several CEOs em phasized the power of creating 

regional standards and testing facilities for certification. Any such effort would 

need to include regional utilities to have validity. This m ove alone could 

dram atically im prove the region’s value as a leading center for Sm art Energy 

com panies. 

�$�.�#���$�"%��!$#����

A concerted program  to im prove m arket access could m ake this region a m agnet 

for Sm art Energy com panies. Regulatory change is one im portant step, since 

utilities m ust have incentives to try new technologies (today, they often have 

disincentives instead). Standards and test beds are another step. Market 

transform ation is yet another.  
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The Northwest has an excellent record of m arket transform ation, particularly in 

areas with environm ental im plications. The Northwest was one of the first regions 

to successfully im plem ent recycling, for instance. Likewise, the Northwest Energy 

Efficiency Alliance is widely recognized for its success in accelerating m arket 

acceptance for products such as com pact fluorescents and Energy Star appliances. 

These m arket transform ation skills should now be applied to Sm art Energy 

products. Governm ent and m ilitary buying program s could also create early 

m arkets. 

�*"���""�$""�"#$�'��

W e can take several steps to help Sm art Energy com panies succeed. Trade 

associations supply all-im portant networking, outreach, joint m arketing, and 

policy recom m endations. Incubators and accelerators offer services, m entoring 

and facilities. Workforce training program s increase the num ber of skilled 

workers and m anagers.�

 

A trade association is virtually a prerequisite for an industry cluster. It is even 

m ore im portant for the Northwest because a) our com panies are not yet aware of 

them selves as a regional force and b) the lack of geographical proxim ity m akes it 

essential to introduce com panies to each other. As of this writing, a new regional 

trade association called the Sm art Energy Business Alliance is in the form ation 

stages. 

 

The Northwest could greatly benefit from  an “energy technology innovation 

center” to assist em erging clean energy ventures with the rapid com m ercialization 

of their products and services. Such centers -- and related organizations such as 

business incubators and business accelerators -- have found widespread success in 

m any technology industries. 

 

The U.S. now boasts at least 15 clean energy incubators, accelerators and 

technology centers. Canada, Europe, and Japan also have notable facilities. Despite 

its reputation for environm ental friendliness and entrepreneurial activity, the 

Northwest has no such institution. To be sure, technology centers can cost in the 

m illions. Even so, other regions and countries have found the m oney, through 

governm ent, through public benefit funds or through public/private partnerships. 

 

The Northwest should em bark urgently on the preparation of a business and 

fundraising plan for a clean energy innovation center. W e would expect this center 

to spend the bulk of its tim e on Sm art Energy businesses (since Sm art Energy 

represents the region’s largest opportunity), but its services should be available for 

other clean energy categories as well. 
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The Northwest could also im prove its Sm art Energy prospects with a workforce 

training cam paign. Such a cam paign m ight include educational kits for high 

schools and junior colleges; additional graduate research program s at area 

universities; and workforce retraining for utility em ployees who m ust deal with 

new Sm art Energy technologies. 

 

W ashington Senator Maria Cantwell has released a white paper calling for just 

such an effort and is pursuing funding opportunities in Congress. Spokane-based 

Intec has laid out a proposed training program . And the Northwest Public Power 

Association has established an 80-acre National Utility Training Services facility in 

Richland, W A, to provide state-of-the-art, perform ance-based, hands-on industry 

training. 

�*#��$'(�$�����*'$#����

The Northwest can benefit from  outreach to investors and to the business 

com m unity.  

 

First, we can increase the flow of capital to deserving Sm art Energy com panies 

through research, publications and events devoted to helping investors understand 

the category. Access to capital is a form idable challenge for regional Sm art Energy 

com panies. Our region has neither large energy funds, nor clean energy VCs, nor 

public funds com m itted to clean energy investm ent. Indeed, m ost regional 

investors rem ain ignorant of Sm art Energy as a sector and an opportunity. 

 

Access to venture capital has im proved dram atically in W ashington and Oregon 

over the past decade. Even so, very little of that m oney goes to energy-related 

businesses of any kind, m uch less to Sm art Energy com panies. Regional angels 

and venture capitalists tend to focus on software and com puter-related 

investm ents. 

 

Ironically, Sm art Energy has great overlap and synergy with those very areas. A 

short-term  (18 m onths) program  of investor education could change this and 

could establish Sm art Energy as a legitim ate place for venture investing. Typical 

exam ples include venture forum s, energy conferences, and investor-oriented 

newsletters. 

 

Second, we can attract entrepreneurs, service com panies and relocations by letting 

let the world know of our region’s advantages. Sm art Energy is largely unknown 

as a standalone sector (even though it is m any tim es larger than better-known 

segm ents such as fuel cells and solar). Likewise, the Northwest is unknown as a 

center for clean energy or Sm art Energy. 
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A short-term  prom otion and publicity cam paign could quickly raise our profile 

around the world. This effort would also help to solve som e of the region’s other 

challenges as well. For instance, venture capitalists are strongly attracted to 

em erging clusters that can show early success stories. Likewise, com panies 

shopping for new branch locations prefer regions that can supply custom ers and 

skilled workers. Skilled workers, m eanwhile, gravitate to “thick” em ploym ent 

m arkets -- regions with m any com panies and m any jobs in the sam e sector. 

 

Such prom otional efforts do not need to be costly. It is far m ore effective -- and far 

less expensive -- to get positive articles in respected publications than to purchase 

advertisem ents or send delegations on expensive visits. Prom otional cam paigns 

undertaken by organizations such as Michigan’s NextEnergy and Austin’s Clean 

Energy Incubator can provide tem plates for success. 

�*�"*�#��%��$5���
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First, the Northwest needs to coordinate its hom egrown research to avoid 

duplicating efforts. Second, it needs to attract even m ore R&D. Governm ents, 

foundations and private com panies are pouring hundreds of m illions of dollars 

into Sm art Energy research. W e need a concerted effort to bring m ore of those 

dollars to the Northwest. 

�

The Northwest can raise its Sm art Energy prospects by aggressively pursuing 

research opportunities. W ith the advent of the DOE’s new Office of Electricity 

Transm ission and Distribution, we can expect to see additional DOE research and 

dem onstration projects devoted to Sm art Energy. At the sam e tim e, several other 

initiatives are also pursuing m ajor research agendas. Exam ples include the 

Consortium  for Electric Infrastructure to Support a Digital Society (CEIDS) and 

the Consortium  for Electric Reliability Technology Solutions (CERTS). 

 

As noted earlier, the Northwest has a strong research base in Sm art Energy. 

Nonetheless, m uch of the m ost recent energy research funding has gone to 

Tennessee, California, and New Mexico. The Pacific Northwest should com pete 

aggressively for future awards. A coalition of regional universities and laboratories 

m ight be one vehicle for im proving the region’s prospects for gaining a larger 

share of these projects. 

 

	�
	�����
�

The ideal initiative, of course, would com bine the six separate ideas above into a 

coordinated plan. That plan would build a regional m arket as a steppingstone to 

success nationally and internationally.  
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The Northwest already has the beginnings of a Sm art Energy cluster. Through 

actions such as those described above we can add fuel to that flam e. By helping 

this category grow into a full-fledged industry of distinction, we can bring 

thousands of new jobs and billions in new revenues while sim ultaneously reducing 

pollutants and greenhouse gases. 
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This report is focused narrowly on near-term  m arket opportunities. As used in this 

report, a “near-term  opportunity” is a m arket niche that can generate thousands 

of high-quality local jobs and m illions in new revenues within the next three to 

five years. In addition, that niche m ust create significant export opportunities, 

significant growth prospects for current com panies and significant reasons for 

“latent entrepreneurs” to start up related businesses. 

 

As you read through this report, please note that: 

� �(�"���+��#���"'*""�"���&���$��'�*"#���+��"+�'#"4�This report does not relate to 

the prospects for success for individual com panies, which m ay well prosper 

whether or not a cluster em erges. 

� �(�"���+��#�%�'*"�"������$�2#��!�+��"+�'#"4�A m arket niche with little short-

term  potential could still becom e a m ajor opportunity later in the decade. The 

goal of this study was to find sectors that could see significant m arket growth 

within five years. Sectors with longer tim e horizons were not appropriate for 

inclusion. 

� �(�"���+��#�%�'*"�"����'�*"#���+�#��#�$���$#(���#($��'��$������&��+�#��#�$�4�
Com m ents relative to alternative energy speak only to its cluster potential, not 

to its value as a cleaner way to generate power. Nor does it include the 

econom ic benefits related to constructing and operating clean energy facilities 

such as job creation from  wind farm s or the econom ic benefits of spending less 

on im ported energy.  

� �(�"���+��#���'�*��"�&����$����$''�+#���'��"��"*"�%�&*��"�%���!$�.�#�"�<��&4��4�
Our num bers represent generally accepted consensus figures of m arket sizes 

and growth, as reported by industry analysts and m arket research firm s.  The 

report does not include m ore detailed financial forecasts. (See Methodology 

section below for m ore explanation.) 

� �(�"���+��#�"����"�%�'*"�"����+$�#�'*�$������&��#�'(����&��"4�The term s “clean 

energy,” “alternative energy,” “renewable energy,” and “New Energy” 

em brace a wide range of technologies. At the beginning of the Poised for Profit 

II process, the Steering Com m ittee m ade the decision to restrict the research to 

the areas of fuel cells, solar, wind and Sm art Energy (this report). By design, 

neither this report nor the others in the series discuss such areas as 

superconductivity, electricity storage, tidal power, or biom ass. 
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Athena analysts are specialists in the growth of em erging m arkets. Athena’s 

Research + Action Regional Com petitiveness Program  aids leaders in growing 

an industry in their region. The program  com bines em erging m arkets expertise 

with a system atic research m ethodology: 

� Extensive review of secondary data and industry reports. Over the course of this 

project, Athena analysts located, obtained, read and reviewed m ore than 225 

energy- and econom ic developm ent-related research reports 

� Multiple interviews, discussions and research roundtables with regional and 

national players, including energy com panies, utilities, investors and 

policy/program  leaders. Over the year-long project, Athena analysts directly 

interviewed m ore than 135 experts 

� Attendance at key energy, grid and investm ent conferences. Athena analysts 

attended (and in m any cases participated in) m ore than 105 individual 

sessions at three dozen different events 

� In-house technical sessions with analysts to m ap inform ation, generate 

m arket scenarios, and establish key findings 

� Subm ission of draft reports to a review com m ittee of advisors and industry 

experts 

 

Market num bers are included in this report to provide the broadest sense of overall 

m arket potential. To size m arkets at this level, Athena serves as a m eta-analyst, 

using a consensus approach: 

� Identify top analysts covering each of the m arkets and secure their latest 

estim ates 

� Review the assum ptions, m odels, and tim ing of projections through 

discussions with key analysts 

� Explore areas of disagreem ent and reconciling the estim ates against our own 

understanding of the m arketplace to generate consensus figures 

 

W hen com m issioned specifically to provide m arket sizing or econom ic m odeling 

for growth im pacts on a com m unity, Athena com bines those broader perspectives 

with detailed m odeling. In the case of m arket projections, we identify com panies 

that are currently or will be top m arket m akers; review m arket reports, SEC filings 

and other docum entation; hold analyst briefings with key m anagers in those 

com panies; conduct form al surveys with a representative group of additional 

com panies, investors, and others attached to the m arket of focus; and build 

financial m odels. In the case of econom ic m odeling for jobs and other growth 

im pacts, Athena experts utilize m odeling techniques standard and defensible in 

the research field. Those m ore exhaustive m ethodologies were not part of the 

funding or scope of this current project. 
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Researchers and others interested in m ore details m ay request the bibliography as 

a separate docum ent by sending em ail to sm artenergy@ theathenainstitute.com . 
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�(���#(��$���"#�#*#� is a research organization that helps executives and 

organizations find success in em erging m arkets. Its m ethodologies and insights 

have been im plem ented by m any organizations, ranging from  Fortune 1000 

corporations to public policy agencies.  

 

�#(��$�	��#���%����!$�#�����&��(www.centerforsm artenergy.com ) is the industry’s 

guide to the value chain. It is dedicated to m aking North Am erica the leader in 

Sm art Energy innovation.  Center research and acceleration program s help 

investors and businesses pursue their strongest opportunities in the em erging 

Sm art Energy sector.  
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���
����� is a noted expert, researcher, and advisor on com m ercial success in 

em erging m arkets. Her insights and predictions are regularly featured in articles, 

colum ns, and keynotes. Most recently she was Vice President of Em erging Markets 

for Ziff Davis Media, where she provided strategic advice to leading technology 

com panies, including IBM, Peoplesoft, and m any others. She has designed and led 

num erous large-scale research projects, from  analysis of a single m arket, to 

investigating the econom ic im pact of regional policy and infrastructure changes.  

 

C�""�����"# is an internationally known technology and business analyst. He has 

authored or co-authored m ore than a dozen books on technology topics, written 

hundreds of articles for leading publications and keynoted dozens of business 

events in the U.S. and abroad. He com bines two decades of professional experience 

in em erging m arkets with a personal interest in environm ental and energy issues. 

He has served on the Departm ent of Energy National Grid Vision Planning 

Com m ittee and is the Chairm an of the Advisory Com m ittee for Pacific Northwest 

National Laboratory’s Energy Sciences and Technology Directorate. 

 

C�%%�	$��� brings 20 years of experience in the financial services sector. As a stock 

analyst with Ham brecht & Quist, Montgom ery Securities and Salom on Brothers in 

San Francisco, he provided in-depth high tech research coverage to institutional 

investors in North Am erica and Europe. Since 1995, he has worked as a venture 

capitalist and consultant to em erging growth com panies in the inform ation 

technology and distributed energy fields. 
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�$�����!�$� has a 25-year career heading international m arket research firm s. He 

was form erly head of m arket research for BIS Strategic Decisions for the Asia-

Pacific region, a $30M operation with ten offices in seven countries. (BIS has since 

becom e Giga Inform ation Group.)  He has conducted 300+  m arket entry 

evaluations, identifying the sectors, custom ers and com m unication with the 

strongest potential for success. Clients have included Apple, IBM, Canon, S.C. 

Johnson, Forem ost, R. J. Reynolds, Heineken, Guinness, Bayer, BIC, Coca-Cola and 

Gillette, as well as regional developm ent authorities. 

 

Inquiries: PS Reilly, ps@ psreilly.com , 858-603-0139. 

 

To download an electronic copy of this study or its executive sum m ary, visit 

www.centerforsm artenergy.com . 

 


