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Colorado Cleantech Action Plan

ABSTRACT

This plan summarizes the actions that the cleantech industry in Colorado will implement in the next three
to five years to drive economic development as measured by increases in jobs, revenue, and tax base
generated by the cleantech industry. The Colorado Cleantech Industry Association commissioned this
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face of competition from other states, which have identified cleantech as an area of rapid growth.
Colorado has established its leadership position from two core strengths: innovation and policy
leadership. Commercialization of innovation drives the supply of new products and services while policy
leadership has played a key role in driving market demand. To advance the cleantech industry, Colorado
must build on these foundational strengths while continuing to build core strengths in each of four

priority sectors: wind, solar, smart grid, and bio-derived. This plan outlines the critical actions to advance
the foundational strengths and the four priority sectors while also outlining a set of actions that will
support the growth of the industry as a whole. Additional supporting data is available in a separate set of
appendices.
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NAVIGANT CONSULTING, INC. (NYSE: NCI) is an international consulting firm combining deep
industry expertise and integrated solutions to assist companies in enhancing stakeholder value,
improving operations, and addressing the challenges of uncertainty, risk and significant business model
change. Professional services include dispute, investigative, operational and business advisory, risk
management and regulatory advis ory, and transaction advisory solutions. We focus on industries
undergoing substantial regulatory or structural change including healthcare, energy and financial and
insurance services, and on the issues driving these transformations. Navigant has officesin over 40 cities
in North America, Europe, and Asia.
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Acronym List ‘

Acronym
AMI
ARRA
BNSF
C2B2
CCIA
CDPHE
CEDA
COGA
CORE
CREED
CREW
CREZ
CRSP
CSM
CSP
CSu
Cu
DOE
DSM
EDC
EE
EERE
EPAct
G&T
GEO
HAN
IP
LBNL
LQ
MAP
MOU
Mw
MWh
NAABB
NABC
NCAR
NGV
NIST
NREL

Description

Advanced Metering Infrastructure

American Recovery and Reinvestment Act

Burlington Northern Santa Fe Railway

Colorado Center for Biorefining and Biofuels

Colorado Cleantech Industry Association

Colorado Department of Public Health and Environment
Clean Energy Development Authority

Colorado Oil and Gas Association

Connected Organizations for a Responsible Economy
Center for Renewable Energy and Economic Development
Center for Research and Education in Wind
Competitive Renewable Energy Zone

Center for Revolutionary Solar Photoconversion
Colorado School of Mines

Concentrated Solar Power

Colorado State University

University of Colorado

U.S. Department of Energy

Demand-Side Management

Economic Development Corporation

Energy Efficiency

Office of Energy Efficiency and Renewable Energy (DOE)
Energy Policy Act of 2005

Generation and Transmission

Governor's Energy Office

Home Area Network

Intellectual Property

Lawrence Berkeley National Laboratory

Location Quotient

Market Assessment Plan

Memorandum of Understanding

Megawatt

Megawatt -hour

National Alliance for Advanced Biofuels and Bio -Products
National Advanced Biofuels Consortium

National Center for Atmospheric Research

Natural Gas Vehicle

National Institute of Standards and Technology
National Renewable Energy Laboratory
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Acronym
o&M
OEDIT
POCqg
POCi
PPA
PUC
PV
R&D
RASEI
RD&D
RDSI
RECO
REDI
RES
ROA
RTD
SCORE
SolarTAC
TT

VC
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Description
Operations and Maintenance

Office of Economic Development and International Trade

Proof-of-Concept Grant

Proof-of-Concept Investment

Power Purchase Agreement

Public Utilities Commission

Photovoltaic

Research & Development

Renewable and Sustainable Energy Institute
Research, Development, and Demonstration
Renewable and Distributed Systems Integration
Renewable Energy Coordination Offices
Renewable Energy Development Infrastructure
Renewable Energy Standard

Return on Asset

Regional Transportation District

Service Corps of Retired Executives

Solar Technology Acceleration Center
Technology Transfer

Venture Capital
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Steering Committee Membership

The project team would like to thank t he Steering Committee for their contributions to and support of the
development of the Colorado Cleantech Action Plan. Steering Committee members provided direction
and input critical to the development of this plan. They have committed to supporting the
implementation of this plan and will work closely with the Colorado Cleantech Industry Association
going forward.

Affiiation

David Allen University of Colorado

Clarke Becker Colorado Department of Labor and Employment
Ron Bernal New Enterprise Associates (NEA)

Sandy Butterfield Boulder Wind Power

Beth Chacon Xcel Energy

Sunil Cherian Spirae, Inc.

Matt Cheroutes

Colorado Office of Economic Development

Tim Connor Sequel Venture Partners
Doug Coors CoorsTek

Drew Crouch Ball Aerospace

Charles Eggert OPX Biotechnologies

Bill Farris National Renewable Energy Laboratory

Forbes Guthrie Stewart Environmental

Ned Harvey Rocky Mountain Institute

Mary Jeffreys Metro Denver Economic Development Corporation
Rebecca Kauffman Southern Ute Alternative Energy Fund

Jim Linfield Cooley LLP

David Moll Infield Capital

Jeffrey Nathanson Colorado Cleantech Industry Association / CORE
Paul Nelson Saoradh Energy

Seth Portner Governor's Energy Office

Tim Reeser Colorado State University

Tisha Schuller

Colorado Oil and Gas Association

Chris Shapard

Colorado Cleantech Industry Association

Jim Spiers Tri-State Generationand Transmission
Adrian Tuck Tendril Networks

Will Vaughan Colorado School of Mines

Patricia Vice Lincoln County Economic Development
Sam Weaver Cool Energy

Trent Yang University of Colorado
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Executive Summary

" OO0OUEE Oz UwE Ol haskétdbisthiedidpée @tliHg toaefront of the global industry, but it will

face challengers thathave also recognized the opportunities presented by the cleantech industry. Other

states and countriesare investing internally to shift their economies to serve the growing market for

cleantech. This plan outlines the areas in which the investment of stakeholder time, funding, and

expertise can have the mostUBD1T OB DEE OU wb O s abifitytoudidain arfd Qrénwd &1éadership

position in the cleantechindustry OT E0wbP D OOWEUDY! wlOil 1 wUUEUI zUwl EOOOOPEWI U
Cleantech Is Growing in Colorado and Creating Thousands of Jobs.

" Ol EOUI ETl wpOw” OOOUEEOWPUWEOwI UOEEOPUT | EwEOEW! UOPDOT wxE
" 0 00 U Eléafiechlindustry grew at an annualized rate of 18 percent, more than twice the rate of the

Colorado economy as a whole (8percent).! Today, it includes more than 20,000 workers employed by

over 1,700 comparies. 2 Since 2007 Colorado has createdmore than 5,000 cleantech jobs through a diverse
setof cleantech company operations.?

Col oradods Key Strength Is in Innovation.

The strength of ColoUE E Oz Ui IOEUWIT & wUI Ul EUET WEEXEEDPODPUDPI UwbUwkPPEI Oa
greatest cleantech assets. With the National Renewable Energy Laboratory (NREL) at its center,
"OOOUEEOZUWEOI EOQUI ET wllil 10U UriHfET daeatfhilimiversitiosuad et 43 attiel U w

federal laboratories such as theNational Institute of Standards and Technology, whose work

EOOx Ol Ol OUUWEOEwWUUx xOUUUwWUT T wEOUUUI Uz UwWEOI EOUIT ET wi OEUU
lab focused exclusively on# . $ z U w of[Eme®\EHfficiency and Renewable Energy programs, NREL

EExUUUI UwE wOE U iclkamdnérdtelataddunding . $ 7 U

Coloradods Leadership in Cleantech Policy Is Critical
"OOOUEEOZzUwWOI EEI UUT Dx wb OuwilUE U wix@ODETa W EEDuE W x 1 QOB E 20w EJ0 (DL
development of renewable energy projects and provided the certainty needed to attract other cleantech

EUUDOI UUI UB w" OOOUE E 07z U wenaidd oretoEi@ imast anbitiolis énune tbenéyEIE U E

addition, UT 1T w& OY 1 UOOU z @nddther gadnarsunave ladively promoted " OOOUEE Oz Uw? -1 buw
$O0I Ul AawsEOOOOa? WEOEWUT 1 wUUEUI zUw" OPOEUI w.BEDPOOW/ OEOWEU
demonstrates the type of leadership that creates a stable policy environment for cleantech companies.

Innovation and Policy Support Drive Manufacturing and Project Development.

ColoradOz UwUUOUI O UT dunve Snevd de@dpmiend i theOmanufacturing and deployment

segments of the cleantech industry. The resultsgenerated by the innovation segment of the economy

attract product development and manufact uring operations to the state. The proximity to both

incremental and game-changing innovations enables these companies to optimize their operations and

produce better products for their customers. In parallel, new products that result from the innovation

centers in Colorado can be deployed in the state during the pilot and demonstration stagesthrough

university and DOE test facilities and utility programs. ThesetestbedsenhanceUT 1 wUUEUT z UwOl EEl UU
in innovation while creating jobs an d new implementation expertise.

1 Pew Center on the States. 2009The Clean Energy Economy: Repowering Jobs, Businesses, and Investments Across America.
2Pew Center on the States. 2009The Clean Energy Economyepowering Jobs, Businesses, and Investments Across America.

2001 01 011 OPOT w. UVUW$EOOOOAG»
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Leading Cleantech Companies Are Present in the State and Driving Industry Growth.

Colorado is home to leading cleantech companies across sectors athacross the value chain These include
global companies such asVestas, GE Energy Controls, Abengoa, RES Americas, SMA Solar,Conoco
Phillips , and Bach Composite Industry . These companies are creating a draw for supply-chain partners to
locate in Colorado, as six Vestas suppliers have already done In addition , there are many cleantech
companies that started in Colorado, such as Abound Solar, Ascent Solar, Solix Biofuels, PrimeStar Solar,
and Advanced Energy Industries .

The Wind, Solar, Smart Grid, andB®r i ved Sectors Are the Pillars of Col or

Ou

Through a deliberate and thorough screening processand with data from Navigant " OOUUOUDP O1T Ow( OE
independent analysis, the Colorado Cleantech Industry Association (CCIA) Steering Committee

identified the wind , solar, smart grid, and bio-derived sectorsE Uw" OOOUEEOz UwxUDPOUDPUA WEODI E
This action plan is designed to serve the entire cleantech industry in Colorado, although the set of actions

was developed through the lens of the priority sectors. Becausethe priority s ectors were identified as

Z

on understanding and addressing the opportunities and challenges in those sectors. Four other sectors

Pl Ul whpEI OUPI Pl EwEUwI O1 UT POT wUI EUOUUOwWPT PET wEUT wEOUDPED X
cleantechindustry in the mid - and longer-term; these sectors are advanced transport, energyefficient

buildings, energy storage, and water. The actions in this plan address the critical challenges ofthe

priority sectorsin depth, and nearly all the actions can benefit other cleantech sectors.

Figure ES-1. Building Colorado's Leadership Position in Cleantech

" OOOUEE Oz Ulndu@y EOUT ET w

Bio-Derived
Advanced Transport
Smart Grid
Energy Efficiency
Energy Storage
Water

Sector-Specific Actions
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Capital andleaderstp Arethe Foundation f@ommercialimgCo |l or adods Cl eantech I nnovat.i

Leveraging innovation to dri ve job gains in manufacturing and deployment requires a stronger focus on

the resources needed to convert innovation into products, namely, capital and leadership. The

commercialization of technologies involves connections between the researchers that develop the ideas

and the market experts that understand how the ideas can serve the market. Navigating the

commercialization process requires capitaland leE E1 UUT Dx OWEQOUT woOi whkpT PET wEUI wODPOD!I
cleantech industry. To address these challenges, this plan proposes the following actionsthat are

M

Increase funding for seed and technology acceleration

> Increase funding for early -stage mmpanies, including the establishment of a fund of funds
>  Strengthen cleantech company incubators and accelerator pograms

» Boostexecutive leadership training p rograms

v

v

Each Cleantech Sector Has Its Own §ricitions, Though Many of These Priorities Overlap.

Many cleantech manufacturers with plants in Colorado, particularly those in the wind and solar sectors,

need support to attract more of their component suppliers . Yet, the state of Colorado faces compettion

from other states andregions that offer more compelling incentives to locate in their states. This plan

proposes that the state prioritize and actively recruitthe cOOx EOPT UwPUwhPEOUUWUOWEEEwWOOwW"
cleantech industry.

Less mature technologiessuch as those in thesmart grid and bio-derived sectors need test and scaleup
facilities to prove their viability on a larger scale before entering large -scale industrial production .
Although NREL, SolarTAC and InteGrid Laboratory provide facilities for t esting and scale-up, further
test-bed infrastructure and incentives for deployment are needed in Colorado. This plan recommends the
strengthening of such infrastructure and accompanying support for Colorado companies to access these
facilities.

In-state developersof large-scale wind and solar plants report that delayed transmission construction is a
major impediment to development. Although SB07100, the SBO®1 task forcg and the Renewable
Energy Development Infrastructure (REDI) have established the foundations for a transmission system
expansion that benefits renewable energy, this plan proposes an effort to accelerate transmission and
renewable energy project approvals.

Supporting Actions Are Al solnddstyeded t o Grow Col oradods
Finally, a set of supporting actions WD OO wl 1 Ox wi UOP wi EET wO keaotsbsiwelasitkeUl z Uwi O0U
cleantech industry as a whole. Developing an integrated statewide energy plan will enable more

informed decision making by state government and the business community in terms of how the value of

wind, solar, smart grid, and bio-derived EE QWE T wi UOOA wEExUUUI EwbbPUI POw" OOOUEE
landscape.” OOOEEOQUEUDPOT wbbPUT wUT I wU U E tnhhyzidantify motentidd fe@1 wOEUUUE OQwl
applications, end markets, and enablers for cleanteclh such as using photovoltaics to supply power at

wellpads.$ OT ECEDOT WwEOOOI UEPEOPAEUDPOOWI 11 OUUUwPHUT POwWUT T wUUI
ensure that the most promising technological advanc es in cleantech make it out of the labs and into the

market. %D OE O Oa Owx Ul x EUD OT wliwiidland setvieddwing tunnire®dy Gepldy Usinarugtidd w

technology through internships and job retraining programs is critical to ensure further scale and growth

in these sectors.

Pageviii



Colorado Cleantech Action Plan

Section 1: Introduction

Cleantech in Colorado D UwWE Owl UUEEODPUIT | EwWEOQE wi UO b Be@vean 9@ add2dio,w0T 1T wU U
" 0 0 0 U Eléafigchlindustry grew at an annualized rate of 18 percent, more than twice the rate of the

Colorado economy as a whole (8percent).4 Today, it includes more than 20,000 workers employed by

over 1,700 comparies.’ Those companies have attractedmore than $1 billion in federal support in the past

yeart and over $330 million in venture capital in the past two years. 7 On an annual basis, the research

institutions, universities, and private laboratories attract more than $660 million in federal research and

development (R&D) funds for cleantech projects? Colorado is home to 1,248megawatts (MW ) of wind

power (ninth in the U.S.p? and to 59 MW of solar power (fifth in the U.S.)10

This report sets forth an action plan to drive continued
growth of a diverse and robust cleantech industry in What is cleantech?

Colorado. It will serve as the plan for the entire state, not For the purposes of this
for any single group or agency. The state plan focuses on

. ) _ _ report, cleantech includes
a three- to five -year time frame, which allows time for

renewable energy

addressing longer-term efforts as well as immediate

needs. During and at the end of that time frame, the '< generation as well as >'
success of this plan will be measured in terms of the technologies that allow for
number of cleantech jobs created, the revenue earned by cleaner and more efficient

cleantech companiesin the state, and the amount by
which the tax base is expanded by companies with
cleantech products and services.

use of traditional energy
and natural resources.
- /

The development of this state plan was directed and funded by diverse groups of stakeholders. The
Colorado Cleantech Industry Association (CCIA) commissioned this report as part of its mission to
promote cleantech in Colorado and to provide leadership on public policy, d evelopment, and education
in the cleantech industry.

» The state planwas funded by the Colorado Economic Development Commission, the U.S.
Department of Commerce Economic Development Administration, the Metro Denver Economic
Development Corporation (EDC),ti 1 w& OY 1 UO O Uz U the Colotddo AVarkfdrde DPET O w
Development Council, Colorado School of Mines (CSM), Colorado State University (CSU), and
the University of Colorado (CU).

» A 25member Steering Committee represented interests ranging from start-up companies,
investors, utilities, the oil and gas industry, economic development, workforce development,
universities, and research institutions. These groups have agreed to lead the implementation of
the state plan.

4 Pew Center on the States. 2009The Clean Energizconomy: Repowering Jobs, Businesses, and Investments Across America.

5Pew Center on the States. 2009The Clean Energy Economy: Repowering Jobs, Businesses, and Investments Across America.

6) O OUUOOOW- dwl YhYsw?. EEOEwW 006 GibW Ui £ B (OSERmDEBIbEESD wiud U w2 0 O
Week.

”National Venture Capital Association and Thomson/Reuters. 2010.

8( OEOUEI Uwi UOEDPOT wi UOOw-1$+0w" 40w" 240wWEQEW" 2, Bw-1$+0ow-1%$+38uwl Y
Cleantech Universitiesinthe U.2 8 wi OUwl YhyYd2 w" Ol EOUI ET w&UOUxOw++"dw" 240w" OOOU
2" 01 EO$OI UT aw2Uxi UEOUUUIT Ubw, PUUDOOE» w

9 Ol UPEEOwW6DOEwWS$OI Ul aw UUOGEPEUDPOOB W) UOa wl YhuYBw? 4828 weDOEWS O L
o O] UPEEOwW" OUGEDPOwWI OUw1ll 61 PEEOT wdli @0 & Bdadv@deioengydruiineriéd. PEEOT ws$ O
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State Planning Objectives

The three objectives established forthe state planning processE Ul wET UDPT Ol EwUOQwx U0 w" OOOUEE
industry on the path to serving as a primary driver of economic development in Colorado. The three
objectives are as follows:

1. 30wEl I DO1 w" 000U Bdabtagesincléadtech UPUD Y1 w

2. To describe the critical path forward to sustain and expand on the competitive advantage s

3. To outline a set of actions that will support the cleantech industry over the mid - and long-term

This report complement s the Resource Rich Gmadoreport, which is produced by the Metro Denver EDC.

Resource Rich Coloragoovides an annual snapshot of the broader energy industry and business climate

PDPOw" OOOUEEOS w311 WEOEUOI OUEUPOOwWPOwWUT EVwWUT xOBhax UOYDPEI U
variety of areas and the types of policies in place to promote commerce. The 2010 update is expected to be

released in November 2010.

Organization of the State Plan

The remainder of this plan explains the process used to develop itand identifies th e steps needed to
EEYEOQOEI w" O0O0OUE E 0z Ulh&appeid@ds prividevanlditibnal délal) abdutu all areas of this
plan.

»  Section 2 summarizes the methodology used to develop this plan; additional details on the
methodology can be found in Appendices At{D.

» Section 3 describes thefoundations O1 w" O O O U E E OrdiktnyE i6dluding UHoge ktrangths
and gaps that cut across multiple cleantech sectors; see Appendices # for additional detail s.

» Section 4 describes the strengths, gaps, and actions needed tstrengthenthe pP OOE U U wOi w" OOOUE
cleantech industry, and the sectors in which Colorado has the strongest competitive advantage
and the greatest potential to expand; see Appendices B for additional detail s.

» Section 5 provides an overview of the actions that will support the cleantech industry as a whole,
supporting both the priority sectors of the cleantechindustry and enabling other sectors that may
develop into leaders over time; see Appendices B | for additional detail s.

» Section 6 describes the steps that are being taken to implement this plan.
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