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Foreword

“New Mexico is a state rich in science and techgglassets and capabilities. With more than
50,000 high tech workers, science and technology jorm an important sector of our economy.
| look forward to working with our national labomaties, universities, business community and
other stakeholders to ensure that our technologyemy continues to thrive.”

-- Governor Susana Martinez

The original charge in developing this plan waptovide a prioritized assessment of the
opportunities that exist or could be developed #aild drive technology-based economic
development (TBED) in New Mexico.

In order to achieve that goal, the Plan neededédntify a sustainable process by which the State
could make investments that would provide full @ugint and accountability and a pathway
towards achieving a significant return on its irtmesnts. Finally, the Plan must address Science,
Technology, Engineering, and Mathematics (STEM)atian as that lays the foundation for the
workforce development that is essential to drivegnomic development in New Mexico.

The Plan that is described in this document — Teldyy21 - is meant to provideraadmapof
where the State should be going in encouragingdaimthg innovation and defining the means
for reaching those goals. There have been manyquesgtudies that have dealt with aspects of
the State’s S&T resources, none has been compiigherugh. This plan is not meant to
supplant those efforts, but rather to draw on thextensively, as we complete the task of
integrating all of the elements into a single plan.

The State owes a debt of gratitude to the manylpedpo generously volunteered their time and
effort in developing this plan. It is through thefforts that all of New Mexico will benefit as we
begin a coordinated journey towards leveragingoomsiderable resources that will draw on the
S&T strengths in New Mexico to drive long-term, tsuisable technology-based economic
development.

Although originally published in 2009, this planadiving document. This iteration includes
additional detail on our aerospace cluster in fhy@eadices. While the analysis of the state’s core
assets and opportunities is unlikely to changeifsogimtly over time, particular action strategies
will necessarily need to be revisited and the tedanformation on specific research programs
will need to be updated periodically. When sigrafit revisions are needed, a public process will
be initiated to review the plan, solicit currenpin and make any changes required.
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Overview

1la. Introduction

New Mexico is a state with a wealth of human capitaplace where innovation and modern
technology combine to create new ideas and newrtpptes. It is also a state with age-old
traditions that have guided our commercial andr®ss life for generations. It is this very
combination and the synergy that results from arasional friendly clash of cultures that makes
us a vibrant investment site for science and telciyyo(S&T) companies.

Our S&T assets are many and varied, but resideigdilysin our research universities and our
Federal laboratories (the latter contribute $6litobi, annually, to the State's economy). This
financial underpinning has enabled us to cons@idad focus on specific scientific research and
attract new companies to our state. These new coomheelationships have helped us become
a world leader in many S&T disciplines.

New Mexico's success is rooted in a top-down aritbbeup support for science. Our Governor
and our Congressional delegation have steadfagblyasted our State's efforts to leverage those
assets while our technologists and researchergmoerto distinguish themselves through their
discoveries.

Through a strong mix of Federal Grants and locagmtives, New Mexico has attracted
significant investment and created many new tedgwbased jobs. In fact, it is expected that
technology-based economic development (TBED) velthe principal driver of economic
growth in New Mexico for several decades to come.

In this respect, we are very similar to many stedes that similarity makes us competitors as
well as potential collaborators.

Technology, like investments, goes where it canvgrofastest and best.

In order for New Mexico to retain its competitivége and insure its attractiveness as a future
investment site, we must have a plan to supportcapdalize on the development of high-
potential technologies. The plan must also haw afsealistic goals and a strategy to achieve
them if we are to leverage and maximize our ressirc

Technology21 defines the way in which the Statemast effectively promote science and
technology in the 21st century to drive high-teetsdxd economic development, create more
high-paying jobs for New Mexicans, and to ensureaveefully competitive in the knowledge
economy. Technology21 is meant to serve esmdmapthat identifies specific S&T

opportunities the State should support along wihistainable mechanism to provide that
support. The Plan also addresses our many neds areas of science education, capital
formation, workforce development, and public-prevaector cooperation - all essential to
creating the workforce that will drive our innowvatieconomy forward. It also speaks to the need
for establishing a New Mexico Technology Innovat©@enter to better coordinate and manage
our many State projects and science and technotgtionships.



1b. New Mexico’s Future

New Mexico is a land of diversity of thought, cuktuand people. Unfortunately, our economy is
not so diverse. Government is the largest emplagdrmost of the rest are retail, tourism-
related, or healthcare jobs. We are facing a senorkforce crisis in New Mexico: while we
have relatively low unemployment, our per capitzome is one of the lowest in the country.

We cannot compete in the new world economy if obsjare still in the old world economy.
We must find new ways to stimulate high technolbgged job growth so that we become a
magnet for attracting new investment to the State.must lead instead of follow. If we see
ourselves as leaders in science and technologyapeuent then we must confront some
sobering realities. We face four challenges:

Challenge #1 Addressing rising energy costs

In the past, we have been able to compete becduase lmw labor costs, low cost of living,
Federal government revenue, and a vast storehd@se gy reserves, among other factors.

Our future will be different. All costs will risespecially those associated with energy and
transportation. Growing our technology will becomere expensive with each passing year. As
we see this year, our budget surpluses from fassié are not sustainable. We will switch from
being an oil-exporting state to becoming an oil-ammg state in 2015. The demands from our
society for more energy, improved infrastructurerenevenly distributed healthcare and better
social services will be impossible to meet unlessast now to grow our economy.

To address rising costs, we must develop econolyicainpetitive sources of renewable clean
energy. Technologies emerging from our labs andeusities have the potential to revolutionize
the energy sector. Growing algae in the desergusim untapped sources of saline water could
make New Mexico a major provider of transportafiioels for the country. Our immense solar
resources, coupled with new technologies beingldpee in New Mexico could position us to
be the most important state for solar energy. Tae Nlexico Green Grid Initiative can make
New Mexico a national leader in implementing thea®nGrid with renewable energy. While we
have the natural resources and scientific resoureesssary to make this happen, we also need
to provide the means to transition these posséslinto reality. Technology21 will do just that.

Challenge #2 Using technology for clean growth
Technology as a Driver for Clean Growth

Our future depends on finding new technology sohgito the nation’s most pressing energy and
water issues. The economic future also reliesusrability to develop new businesses in areas
such as aerospace, biotechnology, information wolyy, and nanotechnology. We must grow
our base of technology jobs, expand new technotbiggen company start-ups, and recruit more
out-of-state firms._This is vital if we are torfirup and diversify our economic base and provide
a bright and sustainable future for all New Mexgan

To expand our economic base, we must dedicataawvedly small but consistent portion of our
budget to move our discoveries from the laboratorthe people. This requires a commitment to
creating a Technology Innovation Center (the cdréechnology21) that will support or
coordinate promisingommercializabléechnologies in four areas: energy, water,
supercomputing, and technology innovation. Sintkmters have been created by other states
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for the same purposes, and the vast majority ohthave profited from the economy of scale
and coordination that these centers have provided.

Challenge #3 Profiting from Federal Investments

Our science and technology advantage over othersdtas been our unique Federal government
relationship with our national laboratories. Wither $6.0 billion in annual revenue derived

from the Federal government to operate its manyittas here, we are fortunate but also
vulnerable to Washington’s changing priorities.wWNaolicy decisions could lead to base
closures or substantial reductions of missionghfemational laboratories.

To avoid such losses and the subsequent econompactron New Mexico, we must forge
stronger and more flexible relationships with thled that focus on commercial technology
transfer and retaining Intellectual Property (IRYl @duman capital. We must draw on our
scientific resources to provide solutions to engrgblems and to produce the technologies
needed to create better-paying jobs in rural abdruNew Mexico. Technology21 provides the
means for us to most effectively meet those chgéen

Challenge #4 Producing more technologists to saysprojected workforce needs

We have not graduated or retained enough quali¥ietters to keep pace with company growth.
The lack of preparation of our students in Sciedeghnology, Engineering, and Mathematics
(STEM) areas, coupled with the large percentadegsf school and college dropouts, is a
significant barrier to growing businesses in NewxMe. In turn, this prevents us from
improving the standard of living of New Mexican$e€lneed to act is critical and immediate in
order to break the vicious cycle that traps oumgppeople in a lifetime of minimum wage jobs.

Addressing this challenge requires us to substanimprove the performance of students in
STEM areas that are of relevance to grow high-lediness. New Mexico Project 2012 (a joint
Public and Higher Education initiative) is designeddvance our students to the forefront in
STEM areas, nationally. Technology21 will suppaxject 2012 through initiatives such as the
supercomputing center and will work with the Depeahts of Economic Development and
Workforce Solutions to ensure that our educatiegatem and business community become full
partners in developing the right mix of commergtaklevant curricula.

Building the three-legged stool of success: Techmgly-Based Economic Development,
Workforce Development, and Education

No state has been successful in achieving techpdilaged economic development without
solving its workforce and educational problems. Néexico is no different. We are faced with
a potential ‘Catch 22’ situation. Currently, thare not enough specialized technology workers
to satisfy the demand for them, and we won’t geteniovestment until we graduate more of
them. The solution to this problem requires a coated effort between high-tech economic
development and education and workforce developnm@thnology?21 provides the means to
achieve that coordination.




We must act quickly to improve STEM education, @age our graduation rates, and develop
specialized training programs to train workers mekfdr the future workforce. If we don't
address this crisis quickly, we will lose comparasghey move out of state to find the
workforce they need; we will lose more of our miadénted graduates to attractive out-of-state
jobs and would leave those remaining graduatesavith a selection of poor-paying jobs. A
continuing lack of a qualified and educated wor&éoplaces us at risk of losing venture capital
investments and a subsequent loss of our abiligfttact high-tech companies to New Mexico.

All of the solutions have one thing in common; tleaynot be achieved by one government
department or by the private sector alone. Theyateha coordinated approach and on-going
cooperation from all New Mexicans, but especialhypolicy-makers, legislators, state agencies,
and the ‘implementers’ on the ground. Technology&ivides the best way possible to provide
the coordination needed to meet these challenges.

1c. Recommendation

The State Science and Technology plan has takanl@waonths to complete. Over 100 people
representing the academic, scientific, businesgmonent and non-profit communities from all
parts of the State worked on it. The outcome o éffort concluded that meeting the needs
identified in the S&T Plan can be met by implemeatihe following recommendation:

Establish and fund the New Mexico Technology Innousn Center (TICenter)

Technology21 is a roadmap that charts a coursedmmomic and technological development
that is integrated with educational and workforegelopment initiatives. It builds on the
experiences of other states’ plans, but is spefidew Mexico.

The TICenter is essential to bring all sectorshef $&T community together - a place where
programs, activities, and grants can be monitaredrdinated and supported. It is also a place
where a state-sponsored Technology Development Eamd be administered and directed
towards commercializable technologies to meet ntgolkt and help emerging technologies
prosper with the State’s help. The TICenter wowddte principal liaison between all New
Mexico state government departments, community<bssehnology programs, federal labs,
universities and colleges, and private sector congisaAt its core, the TICenter would
administer or help coordinate four funds that wdugdused to support emerging technologies:
the New Mexico Computing Applications Center, Temlogy Innovation Fund, the Water
Innovation Fund, and the Energy Innovation Fundseii a positive decision on this
recommendation, the State will not have the necgssaources to effectively implement and
coordinate the technology development that isoaitio improving the standard of living of New
Mexicans across the entire state.




1d. The TICenter

The TICenter would have reporting responsibilitd @eccountability to the Department of
Economic Development, the Governor’s Office, arel $tate Legislature. It would be a
nonprofit organization with an executive board &l &s a technical advisory committee of
subject matter experts. It would have the flexipito contract for R&D services, provide
funding for technology development, create initiai to respond to market opportunities, form
partnerships with any combination of public, prejeand government entities, and create and
commercialize new intellectual property. It wouldeosee and administer the Technology
Innovation Fund and serve to coordinate the Supepating, Energy, and Water Innovation
Funds that are currently administered by otheesdgencies. Finally, it is designed to ultimately
achieve self-sustaining operation through its gbib attract Federal and private funding and
through the intellectual property it develops. T$tisicture would allow the TICenter to be able
to respond most effectively to market opportunitigsis full range of capabilities is critical in
addressing the pressing needs that exist in Newddd® make technology-based economic
development a driving force in improving the quabf life for all citizens.

The TICenter is essential to bring all sectorshef $&T community together - a place where
programs, activities, and grants can be monitaredrdinated and supported. It is also a place
where a state-sponsored Technology Development Eamd be administered and directed
towards commercializable technologies to meet ntgolekt and help emerging technologies
prosper with the State’s help. The TICenter wowdde principal liaison between all New
Mexico state government departments, community<bssehnology programs, federal labs,
universities and colleges, and private sector congisaAt its core, the TICenter would
administer or help coordinate four funds that wdugdused to support emerging technologies:
the New Mexico Computing Applications Center, Temlogy Innovation Fund, the Water
Innovation Fund, and the Energy Innovation Fundsei a positive decision on this
recommendation, the State will not have the necgssaources to effectively implement and
coordinate the technology development that isoaitio improving the standard of living of New
Mexicans across the entire state.

1le. New Mexico's Major Technology Clusters

Technology21 has targeted five major clusters éippsrt: Aerospace, Bioscience,
Energy/Environment/Water, Information Technologg é&danotechnology. The reasons for their
selection are explained in detail later in thisomepbut are based on our state’s current
concentration of investment, both in terms of resfeand development, actual company
presence as well as on the data and recommendafiatidive industry advisory groups. All

are expected to post significant gains in the cgmymars due to industry’s own projected growth
and by the adoption of Technology21. The workingugis made specific recommendations to
advance Technology-Based Economic Developmentsetielusters as well as in education and
workforce development:



Aerospace: Driving economic growth in aerospaceirega statewide clearinghouse for
aerospace technology development that also proadaschanism for private aerospace
companies to participate in and gain access to égheksearch.The absence of a mature, full-
spectrum aerospace engineering department in #te iSta weakness that must be addressed.
Without the appropriate education and trainingtatlents, professionals and technicians, the
State will not be able to convince medium-to-lasgeed aerospace businesses to locate to New
Mexico and remain here. In addition, New Mexico hageat opportunity to capitalize on
Spaceport America, which can be a platform for watimn and TBED.

Bioscience and Health: New Mexico has world-clagsabilities in specific areas of bioscience
and biotechnology that could serve as the basiméoeased economic growthhese are in the
areas of biofuels, genomics, neuroscience, healtbarch, and development of diagnostics and
sensorsBiotechnology has seen rapid growth in New Mexaod is a prime source of high-tech
economic development. Investments are needed taderan even broader base of bioscience-
related jobs in bioenergy, human health, animaltheand agriculture.

Energy/Environment/Water: These three areas awtrioably tied together such as in the area

of fossil fuels, where more water than fuels ig&stied from the ground and which has a
significant environmental impacthe growth and sustainability of the energy sedied to
environmental issues and is dependent on predetsigbplies of watein the area of renewable
alternative energy, we have enormous opporturtibeevelop solar energy, algal-based

biofuels, and "Green Grid" technologies. Greatepleasis must be placed on shortening the time
from the testing to production stage and investmigigh-potential commercializable
technologies if the State is to compete on a natilmvel with a broader mix of energy sources.

Information TechnologyThis is an area where New Mexico has tremendoesgths such as in
high performance computing, remote sensing netwarks digital mediaThe State's
supercomputing initiative (the New Mexico Compudatl Applications Center or NMCAC)
promises to position New Mexico as a national leaal¢he area of IT-based economic
development. The opportunities for strong growtkhm areas of digital media and homeland
security are considerable. Continued legislatiygpsut is critical to its success.

Nanotechnology: This area has great potential. Niewico ranks third in nanotech intensity in
the countrySignificant Federal investment, most recently e @enter for Integrated
Nanotechnology at Los Alamos and Sandia Nationhbkatories, positions the State to capture
increased revenues in this emerging fidlthre must be done to transfer technologies such as
ultra-short pulse lasers out of the labs and usities into the commercial sector and to inform
companies of the advantages of locating to a stdkea diverse platform of nanotechnology.

Economic Development, Education, and Workforce Dmy@ent: It is essential to keep several
overarching requirements at the forefront of sageaied technology development decision-
making. They are: to assure that all new State 8&@&stments be based on 'market pull’
(commercializable R&D and applications); to spreaskstment in rural as well as urban New
Mexico whenever possible; to focus on the inseganahture of education and workforce
development to economic and S&T development; amddtch the business community's
commercial curricula needs with those of the ursitEs' capabilities.
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1f. Funding the TICenter

A small staff would be associated with the TICembeprovide the coordination and oversight of
the programs for which the TICenter has responsgibifhe technology development funding
that the TICenter would oversee or coordinate falis four categories:

1. New Mexico Computing Applications Center (NMCAC)i@plete the effort started in
FYO08 to bring the Supercomputing Center fully arelwith major business partners.
Provide support for targeted areas in economicvamttforce development. Support the
Center goals in education, telehealth, and commua@velopment. Implement gateways
in combination rural/urban New Mexico. The NMCAC svestablished with state
funding and designed to transition to self-sufitieperation over a five-year period. As
state funding is reduced in the out years, thatifusncan be applied to help ramp up the
Technology Development Fund.

2. A Technology Development Fund to support innovatiad commercializable
technologies in the areas of Aerospace, Bioteclgylimformation Technology, and
Nanotechnology. This will provide the diverse higich economic base that is essential
if New Mexico is to achieve a healthy and sustd@a&gaonomic future. This program
needs to increase to a reasonable level over dgans as an ongoing effort that will
ultimately (within 15 years) transition to self-saising operation through the Intellectual
Property it will hold. The initial focus will be éhNew Mexico Green Grid Initiative.

3. An Energy Innovation Fund program to support innmvain energy technologies that
are important to New Mexico and offer the prospedignificant return on investment.
This will drive our State's efforts to achieve aart and sustainable energy future where
clean energy is an important economic factor. phegyram needs to be an ongoing effort
supported by the State.

A

1g. Conclusion

This plan provides the basis for the State to agitincapitalize on the science and engineering
resources that exist in New Mexico. It providega@cpss that will assure commercial and
scientific groups, associations, institutions, camps and government leaders can collaborate in
a more highly-targeted, focused way along wellqtEdi technology lines. It provides well-
defined priorities within the five cluster areasmtified in which New Mexico can compete
effectively on national and international scales.aresult of the collective statewide efforts that
have gne into this plan, we have provided, forfitst time ever in New Mexico, a roadmap for
how the State can most effectively significantlgrease the number of high-value, high-tech
jobs for citizens across all of New Mexico. We héive natural and intellectual resources to
realize the vision of this plan. It is now up totasact to carry out the recommendations made in
the plan.
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2. Basis for the Plan

New Mexico is rich with opportunities that provittee basis for
moving the State to the forefront in innovation &iRED. It has
tremendous potential for producing renewable engugynarily
wind and solar) along with excellent prospectddoge-scale
production of biodiesel. We have a remarkably girand robust
basic research and development foundation, driyendre than
$6.0 billion of annual Federal investments. We hal/¢he
ingredients necessary for New Mexico to becometiamal leader
in innovation and technology-based economic devetyg. What is

now required is a plan that effectively harneskesé resources and

integrates our efforts to turn this enormous paaénito reality.

2.a. Purpose of the Plan

The New Mexico Science and Technology (S&T) Plas wa
developed as madmaprather than a vision of what we would like
to achieve. While it does lay out the strengthexa$ting technology
and suggests synergies with emerging technologissneant
primarily to provide guidance to the State by idgmtg a proposed
set of paths for New Mexico’s private and publictse to further
develop current S&T capabilities and create newsdhat will move
New Mexico to the forefront in innovation and Teology-Based
Economic Development. In addition to identifyingooptunities, the
Plan provides recommendations for an enduring asthmable
process that will enable us to:

1.

N

a & W

implement the steps required for New Mexicbécome
preeminent in several, new, important technolapta's;

support the development of new, local, techgyplcompanies;
retain existing companies, patents and IPaerState;
recruit non-New Mexican technology firms to Biate;

grow the State's workforce through the creadibcommercially-
relevant technology-based curricula at both thermediate and
college level,

stimulate investment in rural as well as urblauw Mexico.
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2.b. Goals of the Plan

The overarching goal of this Plan is to coordiraatd integrate State investments in technology
development with the Federal investments in bassearch through technology maturation to
commercialization. This will drive strong growth @technology-based economy in New
Mexico resulting in the creation of high-payingglitech jobs for New Mexicans across the
entire state.

It is the remarkable intellectual assets at ouionat laboratories, universities, and high-tech
businesses that differentiates New Mexico and pies/the basis for us to significantly expand
in the knowledge economy. Since New Mexico has allgmopulation and a smaller economy
than many other states, we must carefully pricgitibw we use state funding for innovation.
Any investment made must provide significant retiartNew Mexico in economic and
workforce development and address important issuttge State in energy, water, environment,
health, and other key areas. This Plan providebdlses for determining priorities in the five
cluster areas defined. Those priorities are notntnabe an intrinsic comparison of the relative
merits of one cluster area over another. Ratheptiogities are determined primarily by market
opportunities and by the urgency with which patacissues of importance to New Mexico
must be resolved.

The second overall goal is to increase the amducdramercially-relevant research and
development and seed capital/venture capital funttircreate a strong platform for technology-
based economic development to take root and havinidncial means to grow and compete.
This provides the means to grow our technology-th@senomy through the recruitment of out-
of-state companies, the creation of new in-Stags¢from commercialization of patents and IP),
and retain current S&T companies (to steghnology bleetb other states)

Given the high level of Federal investment in b&&D in New Mexico and the growing level
of venture capital (VC) in the State (including theestments made by the State Investment
Council), the greatest need is in the area of teldyy maturation. This is not unique to New
Mexico, but is widely recognized as a problem f&Rbusinesses to cross the “valley of death
that exists between the point of proof-of-princifde a new technology to the developmental
stage at which VC firms would be interested. kgsential that we find a way to help close this
critical gap. The processes proposed in this Rlasfate investments in technology
development are aimed at providing a bridge betveeely-stage R&D and commercialization.
Additional detailed recommendations can be foun@rowing New Mexico’s Clean Tech
Economy: Strategies to Strengthen Technology Comatization,released in September 2010
While focused on the energy, environment and waltester, the recommendations of this report
apply broadly to all five clusters.

The third overall goal of this Plan is to recommevays to effectively support Science,
Technology, Engineering, and Mathematics (STEMjatives in New Mexico. This is critical if
we are going to develop the highly skilled workietbat is required for the TBED this Plan will
create. While each of the working groups (descritbeldw) was charged with providing
recommendations for support of STEM education airtareas, we also created a separate
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Education/workforce Development Working Group takiath considering statewide
approaches to supporting STEM education and warkfdevelopment.

An important aspect of this Plan is developing aleidor how investments should be made
through a coordinated and sustained investmertidyptate based on the State's needs and
market pull (with some technology push). The matileloped here is transparent and meets all
the criteria for success. An important part of Btt@n is that it provides accountability, metrics,
and return on investment.

As stated in the Executive Summary, the State's B&ih is meant to beraadmap indicating

the paths New Mexico should take to reach its dastn of increasing long-term sustainable
high-wage employment; stimulating new, high-tecmpany growth and expansion and
retention of existing New Mexican companies. Rolltg this roadmap will require a steadfast
commitment and belief that the decisions to berake sound and timely. Implementing those
decisions will require resolve, cooperation, copadiion and communication by the stakeholders.

2.c. Development of the Plan

The elements of this Plan were developed by sewkimg groups that obtained input from a
wide variety of sources. Five of those groups aseipline-oriented in areas of S&T strength in
New Mexico. Those groups focused on opportunitie&arospace, Bioscience,
Energy/Environment/Water, Information Technologyd &Nanotechnology. There were also two
cross-disciplinary working groups that dealt withsscutting issues in economic development
and education/workforce development. The input ftbese working groups was consolidated
by a core team that included representatives frarttate, economic development groups,
universities, and the national laboratories.

This Plan has been prepared following interviews mundtable conversations with science,
technology, academic, business and financial psajeals across the state. It has been
formulated by integrating input from all of the aleementioned groups. The Plan’s
recommendations are based on that input and orvaysaf the current S&T capabilities of New
Mexican companies and institutions as well as oasmessment of the level and sophistication
of technologies now in use in the State. In addjttbe plan draws on several historical
documents that addressed various aspects of a&&dt®lan, for example in the area of
hydrogen, biotechnology and micro/nanotechnoloflyis Plan provides information on possible
individual projects as examples of the opportusitieat exist in New Mexico. It does not,
however, address funding for individual projectpotential private sector partners. Instead, it
provides an assessment of the likely directionsrielogy will take (based on market needs and
forces); the likely funding required; and the comaered potential. Most importantly, it provides
a process to respond to those opportunities, anchéthanisms that are proposed include a
process for review of individual projects and partn

In the following sections, we will address the ogipoities that exist or could be created in New
Mexico that could serve as the basis for strong DB each discipline area, we provide an
overview, followed by an analysis of opportunitéexl issues. Recommendations for the path
forward are also provided in each area. We wilhtheesent the crosscutting issues in economic
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development and education/workforce developmenalh, we will present a proposed process
for realizing those opportunities.
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2.d. Science, Engineering, and Technology Strength

New Mexico is a national leader in Federal supfmrbasic and applied research. This is largely
due to the presence of two national laboratorigktany research facilities, and research
universities located in the State. In additiorgrothe last several years, New Mexico has worked
successfully to significantly increase the amountemture capital in the State. As a result, we
are well positioned to draw on our resources:

New Mexico ranks second in the nation in R&D inigns
New Mexico ranks second in Federal laboratory/casfpading
New Mexico ranks second in Federally performed R&penditures per capita

New Mexico has a planned commitment of more thad038illion in state funds to be invested
with resident venture capital firms. The total fusapital of New Mexico residents VC firms is
over $1.1 billion. Over a dozen VC firms are lochkere and the number of firms is increasing.

New Mexico has over 1,000 high-tech companies amdriked eleventh in the nation in R&D.

New Mexico high-tech industry accounts for overO@®, jobs with an annual payroll of over
$3.0 billion with average annual salaries of $4%,66

New Mexico ranks first in PhD scientists and engmnseas a percentage of the workforce and
sixth in the nation in science and engineering gaéel students.

Following the creation of the national laborator@esl the location of military research
installations in New Mexico after World War Il, Bwcore areas of R&D strength have emerged
in the State. In the following sections, we desetite resources and opportunities available in
each of those five areas and discuss what is ragesseffectively use them to stimulate the
growth of sustainable, high-wage industries andnasses as well as satisfy their workforce
requirements.

2.e. Competition from other states

After reviewing science plans from several othatest, we found that wherever a single entity
was formed to fund new commercially-viable techgglacoordinate the state’s grants and
monitor R&D projects, the experience was almosversally positive. Economies of scale were
achieved by bringing together seemingly disparlments of the states’ S&T activities under
one operating entity.

According to a study done by the Kauffman Foundaéind the Information and

Technology & Innovation Foundation entitled, “Th@0Z State New Economy Index,” New
Mexico ranks 3% in overall ranking among all 50 states. The stusiyd 26 indicators divided
into five categories: knowledge jobs, globalizatieoonomic dynamism, transformation to a
digital economy, and technological innovation catyad here were only three western states
among the top ten ranked states: California (#6)p@do (#9) and Washington (#4). All the
remaining seven of the top ten were eastern sedlstates. The highest-ranked state was
Massachusetts, which invests 5% of its state budde&D. With its concentration of software
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companies, hardware and biotech firms, not to rmants world-class universities,
Massachusetts enjoys a significant advantage beecdmpetition.

Other states like Colorado have more in common jirstrtheir high-tech firms; they have a high
concentration of managers, professionals and aketyicated residents working in knowledge
jobs. With one or two exceptions, these states’ufenturers tend to be more geared toward
global markets both in terms of export orientatoml the amount of foreign direct investment.
According to the study, “The IT revolution givesgpanies and individuals more geographical
freedom, making it easier for businesses to redooastart up and grow in less densely
populated states farther away from existing agglatiens of industry and commerce.”

Venture capital (VC) continues to be one of théaai factors for states’ success. Venture-
backed firms were an important source of natioollgrowth, adding 600,000 jobs between
2000-2003 (6.5% increase), while overall employnargrivate firms decreased by 2.3%. The
study said that, “The majority of investments couné to take place in a handful of traditionally
strong states. In 2005, 79% of investments wettiedop ten states, up from 69% in 2000.”

The top five states for venture capital as a peaggnof worker earnings in 2007 were:
Massachusetts, California, Washington, Coloradoldtadh, which tracks closely with the level
of innovation and technology development that theiages have supported. While New Mexico
has strong VC growth, the total dollar amount of M@estment is still small. By supporting
late-stage commercializable R&D through Technoldgy#e can give New Mexico a distinct
advantage in attracting VC investments.

The bottom line is that those states that havetedamograms similar to Technology21 have
reaped the benefits and are now among the higee®irming states in the country.

2.f. A critical success factor: Time
Timing is one of the most obvious factors in achngwsuccess, but there are a number of factors
that have created a window of opportunity for Newxido:

The global economy is investing in high-tech bussnat unprecedented levels. This is
driven in large part by energy demand and prodactio

Our package of business incentives makes us @ttt investment site for new
technology-based companies.

Our ‘critical mass’ of R&D at the Federal labs atdur research universities is a very
strong draw for businesses to locate here.

Our Federal labs and universities are focusing rmtingly than ever before on
technology transfer.

We have strong Congressional, executive, and kgisl leadership.
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3. The Five Innovation Clusters
3.a. Aerospace

Description

The State of New Mexico is at the forefront of agmoning but still

nascent aerospace industry. State and Federalolegyn

development initiatives are dispersed throughoeitState and are & $
under the auspices of many funding agen&es.clusters within $ $#
aerospace are the photonics and satellite indsstrie #

"%
#

New Mexico has a strong tradition of performing adeed space $
research, and one of its main strengths is itsreiveharacter. One /
of our main weaknesses, however, is the generaldbfocus on the
interrelation and collaboration of such resear€here are numerous '0
related technologies that are tied together (agraxhycs, small I
satellite development, space situational awareaedontrol, space
electronics, propulsion, etc.). However, no togeldechnology

roadmap or organization exists that would help dmate this 1

journey toward to a coherent aerospace business Aia &0

organization such as a clearinghouse would pemtiepreneurs 1$$

both inside and outside New Mexico to obtain theaissary data and

business intelligence on which to base their bissikecisions. 2 &'&
%3 $ B

The State receives significant federal funding diglothe & O

Department of Defense (DOD) in Aerospace through&in Force # #

Research Laboratory, Space and Missiles Centerthendewly 4

established Operationally Responsive Space Offit@wever, over
60% of the funds entering the state through theganizations leave
the State to industries outside of New Mexico. Eff@o attract
small, medium and large space industries to estabkre by the
Phillips Technology Institute have met with limitedccess. When
assessing the issues, the main obstacle is thetactrkforce
available to the relocated industry through thalamiversities as
well as the lack of aerospace education programmsssary to
continually develop and maintain their workforce.

There are opportunities, however. The 2006 Basédreaent and Closure (BRAC)

Commission determined that 210 Air Force Reseasdfotatory positions at Hanscom Air Force
Base will be moved to the Kirtland Air Force Basedtion. These positions are part of the Space
Vehicles Directorate in the Battlespace Environnigintsion. New, state-of-the-art facilities

will be built to accommodate them. Current persomrikk be relocated, and highly technical
positions will need to be filled. Currently, theuedtion programs in the State do not specialize
in the space sciences and space environment. fisedo being moved is a critical national
capability and is the nation’s center of excelleincgpace weather. Again, a key aspect to the
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success of the move is having the right educatrograms in aerospace engineering and space
sciences.

Advisory Group Recommendation - Strengthen and ldpuelevant aerospace
and space science education programs.

The State should focus on strengthening and dewvgjopuch-needed aerospace and space
science education and training programs for theetl8tate research universities. By bolstering
and supporting these programs, we would be betgtipned to attract and sustain aerospace
related businesses to the State. It is imper#ti@ecompanies have a skilled workforce as well
as excellent school systems.

The need for a full spectrum Aerospace Enginedbagartment must be addressed. New
Mexico State University has made a great startroAexospace Engineering program, but still
needs support. A multi-institutional plan for agrase education should be pursued where
strengths from each school can be optimized. Bhikefinitely a role for the State to facilitate
and make happen. Without the appropriate educatidriraining of students, professionals and
technicians, the State will not be able to conviaemspace businesses to locate in New Mexico
or remain here.

Other areas of State expertise include reconfidarsystems that cover a large effort in
reconfigurable computing for space applicationshsas the Field Programmable Gate Arrays
(FPGA) and radiation hardened electronics for spgqications. UNM has several experts who
cover the areas of computer engineering, contistesys, signal processing, optical and
microwave systems (all integral components to algcommunication system including space).
Finally, UNM has an internationally-recognized effim the area of plasma science with
applications to space weather and communications.

Advisory Group Recommendation - Establish a pupligate clearinghouse to
disseminate information.

In addition to emphasizing the need for enhancpags education, the establishment of a
public-private partnership should also be pursidéids type of arrangement could serve to unify,
influence, and direct the development of the aezospndustry in New Mexico. This partnership
could assess the industry’s needs in order to ginevaerospace industry and develop a unified
plan for business development and education pragfanthe State. A clearinghouse is also
needed for private aerospace companies to paticipa and gain access to - funded research
such as federal funds through Small Business Intmv&esearch (SBIR) program funds. This
business model should include a mechanism thatdaaquitkly transfer space technology into
the private and public sectors to facilitate TBED.

Many programs exist in the Aerospace sector. Theyazated at: Kirtland Air Force Base, Air
Force Research Laboratories, Sandia National Ladyaea, University of New Mexico, New
Mexico State University, New Mexico Tech, Los Alasrdational Laboratories, Holloman

AFB, White Sands Missile Range, NASA White Sandst Facility, Spaceport America, Space
Development and Test Wing, Operationally ResponSpace Office, Eclipse Aviation, and

other aerospace industry partners. The New MeXaospace Capabilities Assessment lists the
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extensive aerospace capabilities available withénstate from the federal laboratories, industry
and universities.
Spaceport America

The New Mexico Spaceport Authority is building therld’s first purpose-built inland,
commercial spaceport, Spaceport America, in sontNew Mexico.

The complex will be capable of accommodating thevgies of both vertical and horizontal
takeoff space launch vehicles. It will serve ashiase for pre-flight and post-flight activities
with a modern spectators' center. It will be algatdor regional economic development
opportunities and be a key component in the Stafést to attract space-related business here
and create partnerships with third parties to dgyvslpport facilities for the Spaceport.

The U.S.-based Virgin Galactic, part of the Vir@noup founded by British entrepreneur Sir
Richard Branson will be the Spaceport’s anchorrendrgin Galactic will locate its primary
launch and operational activities and its worldwidadquarters in New Mexico. The Virgin
Galactic connection coupled with our unique locatmlvantages, expert technical support from
White Sands Missile Range, and a long local hegitafigspace-related activity, all help New
Mexico positioned itself as a pioneering leadethef new commercial space industry.
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Spaceport America aims to become a world-classsmudestination. It has been designed as a
sustainable development that will serve as annateznal model of environmentally sensitive
site design and construction. The Spaceport isdi#e as a catalyst for dramatic economic
development and one of the primary objectives effioject is to attract space-related and other
high-tech industry to the state, with the goalmefating R&D “clusters” in space
commercialization, pharmaceuticals, and renewaldegy sectors. Several private companies
involved in space vehicle design, fabrication,itgsind R&D have already signaled their intent
to move or expand operations to New Mexico uponpletion of the Spaceport, and dozens
more, including governmental entities such as NA®A Kirtland AFB ORS, have expressed
strong interest in doing the same.

Even in its infancy, the global commercial spae@s$portation business is currently valued by
the FAA at over $139 billion, and by welcoming tiext phase of this emerging industry to the
State of New Mexico, the region around SpaceporeAea has the potential to become this
century’s next world-class high tech cluster. Adwog to an NMSU study, Spaceport America
is estimated to generate more than 2,250 jobs aexd$1.0 billion in related economic activity
for New Mexico in the first five years of operation

The economic impact from tourism associated witaceport America and related regional
attractions will additionally facilitate the develment of leisure and hospitality jobs and
supporting infrastructure. Also worth noting istteaen before becoming operational, Spaceport
America will provide nearly $200 million dollars ofvestment in New Mexico and more than
500 construction jobs simply through the build alane.

Spaceport America will be a diversified businesthwlistinct lines of activity that act
synergistically together and rely on the entire Nexico aerospace industry to accomplish
successfully.

Advisory Group Recommendation - Spaceport Amercaukl be a unifying link
in a broad-based state aerospace industry strategpmpassing all state aerospace
assets dedicated to driving economic activity invNdexico.

Aerospace Industry Association statistics indi¢cate 60% of the aerospace industry workforce
is 45 years old or older, highlighting the imperglaerospace labor crisis as the scientists and
engineers drawn to the profession during the 'Spag®etition and 'Cold War' retire.

Education and workforce development are essenti@paceport America’s two-fold plan of
inspiring the next generation of Americans to parstudies in science, technology, engineering,
and math (STEM), and of helping to create domdsgjb-tech, high wage career opportunities
for New Mexican youth. In order to help supply theoming businesses with a skilled, ready
workforce, NMSA intends to partner with the foremeducational institutions in the state,
including all three major research universities, MJNNMSU, and NMT, on methods to bolster
fledgling aerospace departments and to increasdirent in STEM disciplines.

Advisory Group Recommendation - Strengthen andldpwelevant aerospace
and space science education programs.
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(See Aerospace appendix for more detailed infoonati
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3.b. Bioscience and Health

Description

The bioscience and health cluster is perhaps tedesst and most

inclusive of all the clusters discussed in thisnRfathat it covers 5

health sciences, genomics, and touches the enedgy a " "
environmental sectors as well. Its relationshipaaotechnology is 60/
also expected to be significant in the years toeameach 7 #
technology crosses the other's R&D boundaries. Mewico’s $
bioscience sector is characterized by a great sliyesf capabilities 83 ' '
and is poised to make significant contributiona mide range of

areas with the potential to dramatically impacteoianomy "
industries. Some of those industries are: bioenexgyculture, '
animal health, personal healthcare (new drug dsgov + #
neuroscience, cancer self-immunization technolggmesthreat @)
reduction, and the development of new biologicalspired and

assembled technical materials of unprecedentedgitrger unit

mass. 7 '
The sector has been growing due to major invesineithin the +
State’s universities, research centers, and ndtiabaratories. This & $
growth and strength within New Mexico, will requiecused R (G
investments for future acceleration and growthunlwoeconomy. (1

It has been shown that well placed strategic imaests in research
and development initiatives, e.g., university cesiteeaders in key
areas, and state-of-the-art infrastructure canveviolto new jobs
and gains with five to ten times multipliers. That® of New
Mexico has the opportunity to affect the outcoméiotcience and
biotechnology research and development and thexetioe overall
standing of the State in commercial investmentfaddral grants.

What follows are some opportunities for key investits for the State in: 1) Economic
Development; 2) Energy, Environment and Water; @nldealth initiatives. The portfolio
represents a broad set of objectives with investmeguirements in key infrastructure and
personnel in the State’s universities and majaeaesh centers. These investments should
translate into further industrial collaborationglanvestments in the State, new business startups
based on New Mexican-owned IP, improved healthlziipas and establishment of the State in
the bioenergy corridor.

On a national level, the bioscience sector remstirasg. It currently employs 1.2 million people
in the U.S. It has an annual growth rate of 2.9%esearch, testing, and medical laboratories
projected through 2014. Similarly, the drug andrpfeceutical industry projects an annual
growth rate of 2.6% through 2014. In New Mexicmduience-related jobs are high-paying with
an average salary of $51,700 compared to $30,00irest of the private sector. Furthermore,
the number of jobs grew 25% from 4,700 to 5,90@nf2001 to 2004.
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There are national programs that address our em&a@yh and that offer specific approaches to
mitigating our energy dependence on liquid fuelst ghysical health is also impacted by
pandemic diseases, and there is already consideraiok being done on both a national and
international level with significant federal fundinMore is needed, however. The bioscience
industry is considered a generally clean industay fits well within the environment of New
Mexico. It is also able to provide alternative aggarhes to ground water utilization through the
use of nontraditional water supplies. This is a/vstportant issue as we project a decrease in the
Oglalla aquifer of 25% by 2030.

We have a number of large institutions offerin@styy programs and resources within this sector,
including: research universities like UNM, NMSU,daNM Tech; two, state-of-the-art research
institutions, NCGR and the MIND Institute; and mational laboratories, Sandia and Los
Alamos. These institutions have created a wealtiesdarch capability that is nationally and
internationally recognized. Research involving@uaits is driving efficient biofuel production
and detection and therapeutic interventions foicafjure and public health applications. These
institutions also conduct research in pandemicadis@letection, modeling and mitigation;
energy and water applications; and neural imagimjtae understanding of brain functions.

Finally, the New Mexico Bioscience and Biotechngldgsociation (now NMBIO) has more
than 100 participating companies, providing a grbase for connecting to the biomedical
industry for commercialization of technologies deped within NM.

Advisory Group Recommendations -

Our recommendations for future investments in tledience and health sectors would follow
our plans for growth in economic development, eneligersity, environmental (and water)
protection; and public health.

1. In the areas of Energy, Environment, and Waterfully support the alternative

energy project to develop biofuels from microalgaeugh the construction and
operation of pilot scale commercial demonstratilgalebiofuel process. The use of microalgae
as a biofuel feedstock has the potential to ma&kibis a viable replacement for significant
guantities of fossil fuels, thereby supporting staitiatives and state laws, reducing American
dependence on foreign oil, and reducing net gl@&a emissions. It could also provide the State
with a significant return on investment.

2. We recommend supporting the New Mexico Bioeaontnfrastructure

Initiative (NM-BII), to be led by the New Mexico Consortium and itditate for Advanced
Studies in close collaboration with the BioscienD@ssion of Los Alamos National Laboratory.
We expect it to catalyze rapid economic developrbgrieveraging existing innovation in the
State by establishing a technical infrastructuczi$ed exclusively on the needs of bioeconomy
industries. This initiative would start by develogian economic agro-business “template” for
rational alternative fuel infrastructure investmant the viability of investments in other
biotechnology infrastructure.

3. We advocate for the creation of a New Mexicot€efor Biotechnology
Enterpriseso assist with commercializing the new biotechgas being created in the UNM
Clinical and Translational Science Center and otloenponents of the UNM Health Science
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Center. This center will provide a significant iattve in improvement of healthcare
technologies and development of new biotechnola@yyraercial efforts within New Mexico.

4. In Public Health, we recommend the completionafstruction and build-out of

facilities for the New Mexico Center for Isotopashiedicine(NMCIM — a
consortium of UNM HSC, LANL, Lovelace Respiratorgiier, and several companies) to
position the State as a prime competitor for aitngahe $1.0 billion plus radiopharmaceutical
industry in the U.S. In partnership with privatéustry and the UNM Cancer Research and
Treatment Center, the NMCIM would build-out a sHoréd positron production facility
(cyclotron), a state-of-the-art radiopharmacy, amebvel imaging and therapy suite that would
directly benefit the health of New Mexicans andategobs.

Other areas worth supporting are:

Genome New Mexico, which aims to enroll 20,000 Nexicans in a bio-repository to carry

out genome sequencing studies to identify caus&ma associated with the top one hundred
diseases and traits in New Mexico populations. biatjics and therapeutics would be developed
with the goal of creating one or more personalinedlicine companies in New Mexico. This
project will provide solutions to the major healihe problems of New Mexico’s citizens,
creating a vibrant biotechnology industry in that8f and substantially enriching the research
ranking of our research universities.

The New Mexico Center for Research on Emergingchidas Diseases to integrate and
supplement the existing research strengths at #jermesearch institutions in the State through
investigation of environmental drivers of diseaseergence; monitoring the evolution of
designated populations of pre-pathogens; identif@nd monitoring routes of pathogen
introduction; and using data from the field stud@slevelop novel control strategies such as
vaccines, antivirals, antifungals and antibiotitise center would positively affect New
Mexicans through improved health, increased secafithe agricultural and recreation
industries, increased federal funding of reseaanl,enhanced technology transfer.

Finally, we would support further development opahilities at the Mind Research Network
(MRN), improving the diagnosis of mental illnessesin disorders, and brain injuries. This
would require funding the recruitment of leaders@urodiagnostic and neuroimaging fields
who would help build upon MRN’s core competenciesegearch and training, ultimately
making New Mexico one of the largest neuroscieesearch hubs in the world as well as a
leader in neurodiagnostic research.

The development of the collaborative virtual enmireent called Flatland under the program
called Project Touch (Telehealth Outreach for WifCommunity Health), which is developing
visualization and virtual environment tools emptayiscenarios as virtual models to make
learning of critical concepts relevant and traraddé to real-life application. These simulation
systems will allow medical personnel and teamsaim twithin a virtual environment.

(See Bioscience appendix for more detailed inforoma
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3.c. Energy/Environment/Water

Introduction

Energy, Environment, and Water are inextricablyg tegether in
this Plan and in our world. This is clearly demoatgtd when you
look at the production of fossil fuels, where musater is extracted
from the ground than fuel and where the impactwnemvironment
is significant. Renewable fuels also impact ourdland fauna as
they often require enormous amounts of water. Garaf water
affects our health as more than 90% of diseasesategborne. It
also affects our economic growth as business aftempetes with
new residential users as communities expand. kinadl
environmental, energy, or water plan can surviee2fi' century
without conservation.

Addressing Rising Enerqy Costs

In the past, we have been able to compete becduse low labor
costs, low cost of living, Federal government raxegrand a vast
storehouse of energy reserves, among other factors.

Our future will be different. All costs will ris&specially those
associated with energy and transportation. Growungiechnology
will become more expensive with each passing yéarwe see this
year, our budget surpluses from fossil fuels atesnstainable. We
will switch from being an oil-exporting state todoeening an oil-
importing state in 2015. The demands from our $pde more
energy, improved infrastructure, more evenly distied healthcare
and better social services will be impossible temmless we act
now to grow our economy.

To address rising costs, we must develop econolyicampetitive
sources of renewable clean energy. Technologiesgemgefrom our
labs and universities have the potential to revahite the energy
sector. Growing algae in the desert using our ypadsources of
saline water could make New Mexico a major provifer
transportation fuels for the country. Our immenslarsresources,
coupled with new technologies being developed iw N&exico
could position us to be the most important statesébar energy. The
New Mexico Green Grid Initiative can make New Mexg national
leader in implementing a Smart Grid with renewabiergy. While
we have the natural resources and scientific reesunecessary to
make this happen, we also need to provide the mearsnsition
these possibilities into reality. Technology21 wiidl just that.
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New Mexico’s Enerqy Present

New Mexico enjoys significant fossil fuel resourg¢esal, gas, and oil) along with strong

potential for renewable energy including some efhiighest quality wind and solar resources in
the country. Additional renewable energy resounselside geothermal and biomass along with
the potential for hydrogen fuel cells and the hg#gmeconomy, and, to a lesser degree, hydro. In
addition, New Mexico has large reserves of uranter While there are no nuclear power

plants in New Mexico, the Public Service CompanWefv Mexico (PNM) owns a share of the
Palo Verde nuclear power plant in Arizona. In addita uranium enrichment plant is under
construction in southeastern New Mexico.

New Mexico's Energy Future - Energy and Environment

New Mexico has an opportunity to build a clean ggduture for our State. Our Congressional
delegates are supporters in promoting renewablgemere, and in the entire USA. Home to
two Department of Energy (DOE) national laboraterseveral universities and additional public
and private research facilities, New Mexico hasstaritial intellectual and research capabilities.
We are engaged in developing innovative technotogielean coal, biomass, solar, and carbon
sequestration. We have the physical, politicakllattual, and financial resources to move New
Mexico into a national leadership position in erygogoduction.

A principle tenet in achieving these goals musébergy efficiency and conservation. Thus,
we recommend an statewide goal of 40% reductioomtransportation energy use per capita
from 2005 levels by 2025.

By maintaining environmental stewardship we can entmvan integrated system of recycling
and use of organic waste materials for energy prtbalu Thus,

we recommend development of a recycling prograidaw Mexico with a goal of recycling
40% of all non-organic materials and producing gnérom 40% of waste materials by 2030.

Clean Energy Production

In order for us to achieve a clean, sustainableggrfature for New Mexico we must develop
new sources of clean and renewable energy. Newddesj in fact, already energy independent
in electrical power, as we produce more electritign we consume. A goal for New Mexico is
to take an “all of the above” approach to develgmdvanced forms of energy.

Our first recommendation for clean enerqgy produciioNew Mexico is to produce as much
electricity by 2025 from advanced energy sourcesepresently use from fossil fuels.

Our second recommendation for clean energy in Nexidd is to develop and implement cost-
effective storage of wind and solar energy wittapazity factor of 80% by 2030.

Advisory Group Recommendation - Establish and finedTICenter with a
primary focus on achieving a clean energy futuré\few Mexico.

27



Transition from Fossil Fuels to Biofuels

New Mexico is a significant producer of transpadatfuels, and as with electrical power, we
are a net exporter of these fuels. Natural gasymtomh in New Mexico is relatively flat and will
become increasingly important to New Mexico's epdogure during the transition to renewable
fuels. This is particularly true since natural gaa much cleaner fuel than coal, gasoline, or
diesel. However, our oil production in the Statdeslining while total usage is increasing.
Based on current trends, we estimate that New Mexial usage will equal production in 2015.
Thus, our challenge is to quickly transition toacieand renewable forms of fuels.

Our first recommendation for transportation fusl$a reduce our per capita usage of gasoline
and diesel by at least 10% from 2005 levels by 2P 20% from present levels by 2020.

Our second recommendation for transportation fisels switch from petrodiesel to 100% use of
biodiesel in New Mexico by 2030.

Achieving the goals laid out above requires theettgument of new technologies in energy
production. On the Federal side, there is supportiydrogen fuel cell development. In 2007 the
State created an Energy Innovation Fund designddye late-stage, precommercialization
energy R&D into the commercial sector. This eftuas been focused largely on algal biofuels,
concentrating solar power, and conversion of damgte into electricity and could be expanded
to include other areas such as hydrogen fuel qalistovoltaic cells, and geothermal. This
program has been highly successful - a state imezdtof $4M to date has resulted in venture
capital investments of almost $50M. To drive tlansition to a clean energy economy, we
would recommend that the Energy Innovation Fundi@eificantly strengthened over the next
five years to support the growth of new renewalikr@ative energy technology in the State and
to strengthen the link between clean energy pragilneind conservation.

Advisory Group Recommendation - Increase supporthi® Energy Innovation
Fund with particular emphasis on supporting algaiue| efforts in New Mexico.

The New Energy Economy in New Mexico

New Mexico possesses extraordinary potential fordvand solar power generation along with

lesser potential for geothermal and biomass endirgufficient capital investments were made,
New Mexico could export large amounts of renewalergy by 2025 (primarily in the form of

electricity from wind and solar energy) to the paityymarkets of Arizona and California.

We recommend as a goal for a clean energy econo@@45: Provide 1000 MW of renewable
energy electrical power for export to other stée2020 and 3500 MW of renewable energy
electrical power for export to other states by 208§ developing 3500 MW of exportable
renewable energy by 2040, New Mexico would be &blaeet a significant part of the projected
demands for import of renewable energy from otkegtes in the West.

Green Grid

The New Mexico Green Grid Initiative is the firdtat in the United States to take a full
systems-integration approach to implementing the-generation smart grid with renewable
energy sources in moving towards energy indepermdmche Nation. While many efforts are
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underway to develop smart appliances and contsiesys, energy storage, renewable energy
production, transmission and distribution, non¢heke efforts joins all aspects of what is
required to implement a full, large-scale GreerdGgistem.

Technology development is crucial to the Green @riative as it provides the basis for clean
energy export and manufacturing and enables tHd but a full-scale Green Grid in New
Mexico. This would provide an opportunity to groveW Mexico businesses and attract new
businesses to the State to manufacture the equtpexpnired for the Green Grid. This would
result in the creation of high-paying, high-techgdor equipment manufacture and also for its
installation and on-going operation. As we inssaltlitional electricity generation from solar,
wind, and possibly geothermal and biomass, we woptdnally position New Mexico to grow
our economy by exporting clean energy to markethenSouthwest and West.

The ultimate goal of the New Mexico Green Gridilative is to transition New Mexico from a
fossil fuel based economy to a clean energy econaitiiya focus on renewable energy. The
impact of the New Mexico Green Grid Initiative wile national, by providing a flexible,
scalable architecture that can be used in all &@st In this way, New Mexico will be a
transformation leader in to an advanced energyauogrand the prosperous future that brings.

Advisory Group Recommendation - Implement the NeexMo Green Grid
Initiative as a primary initial focus of the TICent

New Mexico's Water Future

Water is a critical issue for the future of New Ntex While we are primarily an agricultural
state, demand for water is increasing as our uabeas are growing at about 1.6% per year.
The drought of recent years, together with climateations, highlight the likelihood that the
Southwest has enjoyed unusually high levels ofipitation during the last several decades. As
a result, our interstate water compacts are basachat may béigher-than-averagéevels, and
we are likely facing a serious and enduring wabertaige in the near future as a result of these
factors and our projected growth.

In addition to our water supplies, we also faceligussues with our water. Contamination of
both surface and ground waters is an issue alsadie State. This contamination ranges from
high levels of total dissolved solids (TDS) thapawt marine life (in particular endangered
species) to high levels of arsenic in ground waterbiological contamination due to organic
wastes and effluents.

Research on water issues, including data collecéinalysis, and modeling and simulation of
water issues using the State supercomputer Eneamtatal components of addressing New
Mexico's water future. Development of new techn@edo address those issues is of equal
importance, if not even greater, importance.

Promoting conservation and the efficient use of wat
At present, even during periods of average wateplsudemand in many parts of the
State would exceed supply if all water rights aedts were fully exercised. As New
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Mexico’s population grows and demands for wateraase, more conservation and efficient use
of water will be necessary to meet the State’seureand future needs for water. Thus, New
Mexico’s water conservation programs must be stremged and adequately funded.

Water Quality
About 90% of New Mexico’s population depends onugra water for drinking, and it is the only

source of potable water in many areas of the stéerefore, protection of ground water is
important for public health and welfare. The quadif ground water in New Mexico varies
widely. Mountain aquifers, recharged by recent emid snow melt, often yield high quality
water. A tremendous amount of fresh water resmlése basin-fill aquifers along the Rio
Grande, stretching from Colorado to Texas. Growater in New Mexico, however, often
contains naturally occurring minerals that dissdheen the soil and rock that it has flowed
through. Some ground water in the southern pattettate is too salty to be used for drinking.
High levels of natural uranium, fluoride, and aisesctcur in various areas around the state.
Because all water eventually moves through theentater cycle, pollutants in the air, on land,
or in surface water can reach any other part otyeée, including ground water. The shallow
sand-and-gravel aquifers of the river valleys aostwulnerable to contamination. Septic tanks
are currently a major source of contamination gsthaquifers.

Implementation Strategies

Advanced technical and scientific approaches t@wa&source management, supply assessment,
measurement, alternative water supplies, enhanagel wroduction and salvage, and water
guality and treatment will be necessary to meeptieeent and future needs of the State. The
resources of public and governmental research baadie be harnessed to assist the State in
meeting the present and future needs of New Mexico.

Advisory Group Recommendation - Support the WatapoVation Fund

The Water Innovation Fund is being establishedricednnovation of clean water technologies
in New Mexico. We expect that the State will béniirough the increased production of usable
water here, including: efficient use of producedexacost-effective desalination; increased
precipitation through weather modification; imprdvechniques for cleaning up water;
improved water conservation technologies; reduabioevaporative losses of water; providing
technologies to deal with community water issuasmeeting the water needs of the state in a
manner that retains our agricultural use of wateiteralso allowing urban development.

(See Energy, Environment, and Water appendix farerdetailed information.)
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3.d. Information Technology

Description

Scientific supercomputing is rapidly becoming asesdial element
of innovation and competitiveness. Computer-basethaus and the
solutions they bring now play a central role inaakas of economic
development, education, and research. In factstiites that choose
to move their science and technology forward relsnily on
computational analysis, modeling, and simulatiostty
competitive. Supercomputing is also essential tav N&Xxico's
success in the education field. To grow our stuslestience skills,
we must offer them 21st century tools that will ldlesthem to
pursue their career ambitions in a highly informatintense world.

By setting up the New Mexico Computing Applicatiddenter
(NMCAC or the 'Center’), we have catapulted theeStato the top
rankings of states with supercomputing capabilitjesfact, New
Mexico now has the fastest non-Federal computdrdrworld.) The
Center will provide a nationwide fabric of scietdisnd institutions
- including leading-edge industrial partners - thdk work together
(in New Mexico) on issues important to our Statd e Nation.

The vision of the Center is to create high-payitusjand new job
opportunities while training and equipping New Maxs youth to
be more competitive for those jobs. This is they@upercomputing
center in the country (or the world) whose focugrisnarily on
driving economic and workforce development.

The Center will be a magnet for business growttuilltelevate our
business profile both nationally and internationaly setting up
remote 'gateways' throughout the State, the NMCAlCewtend
computing capabilities along with 3-D stereo vig&gation and high-
definition video conferencing collaboration acrdssy Mexico.
These gateways, which will be set up at universigied colleges
(ultimately 40), will enable long distance learnitgjehealth, and
economic development.

In education, it will connect classrooms and creai@nomies of
scale by combining classrooms electronically, ther@lowing

small numbers of students around the State tatggather and take
courses that might not have been possible hadugrercomputer not
connected the virtual classrooms. Finally, it \&i$o support our
educational initiatives while attracting more stutdeinto science
and technology, thus positioning New Mexico atftirefront of the
Knowledge Economy.
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The establishment of the New Mexico Computing Aggiions Center provides an engine of
growth to drive science and high-tech industry ewNViexico. Our state is ideally suited for
such a facility due to the existing world-class extise in scientific computing that exists at our
universities, national laboratories and industrythven initial State investment of $14M, a 172
Teraflop Altix ICE supercomputer was procured fr8@l and Intel in November 2007, at which
time it was the third fastest computer in the woillde investment requested from the State over
6 years will provide the basis for self-sustainapgeration of the Center, thus moving New
Mexico to a position of national importance in coargial applications of supercomputing.

Advisory Group Recommendation - Complete the 6-yeading request to bring
the NMCAC up to its full capabilities.

Encanto, the NMCAC Supercomputer

Areas of Economic Growth

A complete market analysis was carried out in coctjion with the University of New Mexico's
Anderson School of Business to identify those acéasrength in which New Mexico could
compete favorably in high performance computingarational and international scale. To be
considered a target area, it must meet the critdinemving potential paying customers, complex
problems requiring supercomputing and a curremteeeloping New Mexico capability.

The three primary focus areas will be on the endngglth, medical, and bio med/tech; and the
digital and film media industry. These were chofertheir robust market dynamics and for the
resident professional expertise in the state. 1s#y markets for the NMCAC reflects needs
and strengths in the State of New Mexico. Thegnand environment market sector and in
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particular alternative energy, oil and gas, waded electricity transmission hold promise for a
high performance computing resource. Other potemizaikets include nanomaterials, remote
sensing networks, and the financial investmentosebit the following sections, we provide
some representative examples of high performaneguabng applications within three of the
primary focus areas of the NMCAC: renewable enedgyital media, and genomics.

Renewable Energy

Algal Biofuels
Efforts are underway in New Mexico to determine ¢éksenomic viability of bio-diesel produced

from algae as a major new fuel source for the aguAligae is of interest as it has up to 100
times higher oil yield per acre than any other ciégw Mexico has the assets for growing algae
on a large scale: large amounts of unused, flak laigh degree of sunshine; and large, deep
saline aquifers. Making bio-diesel from algae cotitipe with petrodiesel will require genetic
engineering of the algae strains. The most effioiay to engineer the algae is through
computer modeling of changes to the genetic strasttesponsible for stimulating algae growth
and the amount of oil contained in algal cdlisuccessful, this could lead to a new multi-$B
clean energy industry in New Mexico.

Green Grid

The goal of the Green Grid initiative is to devebop successfully demonstrate the next
generation of commercially scalable electric gsthg renewable energy sources such as solar
and wind. Modeling and simulation will be centraldesigning, optimizing and ultimately
operating the Green Grid. The State of New Meigaaniquely poised to tap the expertise of
national laboratories and state universities a$ agethe resources such as the New Mexico
Computing Applications Center (NMCAC) to lead the$®rts. High performance computing

will address critical issues in the areas of madgtenewable energy storage and production,
determining optimal routing of transmission linssnulating electrical use by the consumer, and
optimizing innovative control and communicationtgyss.

Digital Media

New Mexico has made an important commitment to edjpey the digital media industry. What
started as incentives for the film industry hasagqged to include an acknowledgment that film
is a small part of a much larger and growing madlaistry. It is also an industry that matches

the State’s strengths in arts and technology.

The State has attracted several major companiesdte here, and each of them supports digital
efforts in post-production and animation. In adahif many smaller companies in the interactive
game, simulation, and animation are either heia tre process of moving here. One
characteristic of the digital media industry is tieed for high performance computing. New
Mexico has a long history of involvement with simtibn, primarily through Sandia, Los
Alamos, and White Sands Missile Range. The fieleghdergoing revolutionary changes due to
the advances in commodity graphics hardware. Simouakathat formerly required expensive
specialized workstations now use commodity graptécds whose designs are based on the
demands of interactive game users. Consequehdysitmulation and game industries have
merged, and we see the National Labs being heeniblved in game development.
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Advisory Group Finding: Education must be part oy & planning for digital media.

Unlike the film industry where programs such askie Crew Training Program (supported by
the State at community colleges like CNM, SFCC) ttaim people from scratch, the media
industry needs a highly educated pool to draw friblost will be college graduates. Educational
programs that will produce the necessary workfevitehave to start with K-12.

Healthcare

Within the next ten years, the medical professidhsge a revolution with the advent of
personalized medicine. This will be based on thktyalo carry out sequencing of the genome of
individual patients. At present, the cost to segeen individual is a few tens of $K and takes a
few weeks, but within a few years that is expettecome down to under $1K and to be done in
a few hours. When that is possible, doctors wilabke to determine a patient's genetic
susceptibility to a whole range of diseases as agethe response of the patient to different
drugs. This will allow doctors to be proactive grlg detection of cancer and other diseases, as
well as the ability to tailor prescriptions to thedy chemistry of each patient.

One of the greatest challenges in developing patemu medicine is the ability to analyze the
extremely large data sets that result from sequgritie DNA of patients. Each person contains
about 30,000 genes with about 3 billion base gdiesmino acids. Variations in the type and
location of the amino acids in the DNA determindsata person looks like, their genetic
disposition to disease, and their response to didigh performance computing is essential in
analyzing and decoding the information in the geiiag intellectual property associated with
knowledge of which genes are expressed in careanihg disabilities, and other health
problems that can be genetically based will beyaiicant economic driver in health care. New
Mexico is well positioned with work at the natiort@boratories, the National Center for
Genomics Research in Santa Fe, and the NMCAC telolethe intellectual property for
personalized medicine.

Homeland Security

The area of homeland security is one of intrinsteriest in New Mexico, given that this is one of
the primary missions of our national defense latooi@s. It is also a promising area for
economic growth in New Mexico. While some aspettsameland security fall under
bioscience (biothreats) and other areas, much mielend security issues are connected with
information technology:

Detection of chemical, biological, radiological,atear, and explosive threats

Detection of networks (physical, social, ...)

Remote sensing of infrastructures (buried strusture)

Secure Border Initiative

Protection of networks (cyber, electric grid, ...)

Protection of infrastructures (perimeter secugher systems, ...)
The Information Technology aspects of homeland rsigagsues fall generally into two
categories:

Development and testing of electronic sensors
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Computer modeling and simulation

In the first category, significant work is beingmed out at Los Alamos and Sandia National
Laboratories, Air Force Research Laboratory atl&mnd Air Base, White Sands Missile Range,
New Mexico Tech, New Mexico State University, anduanber of R&D businesses in New
Mexico.

In the second category, significant work is beiagied out at Los Alamos and Sandia National
Laboratories, and New Mexico Tech.

New Mexico is in a relatively unique position tonledit from homeland security initiatives. New
Mexico is one of only four states that share a bowdth Mexico, we have two national security
laboratories, two R&D military installations, FdBtiss (a test center for Future Combat
Systems), and a number of military R&D busines8ssa result, we are in a prime position to
translate late-stage military R&D into the commalsiector.

A large variety of data from satellites, networksensors, highly specialized detectors, the
internet, human intelligence, and other sourceglr@smassive, heterogeneous data sets that
need to be analyzed to determine both natural agoheered threats. New Mexico is optimally
positioned to develop the capabilities requiredtifas type of analysis with the presence of the
national laboratories, military R&D bases, the NMCAand R&D businesses in New Mexico.

(See Information Technology appendix for more dedainformation.)
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3.e. Nanotechnology

Description

Many economists, strategists and policy makersiptréuat
nanotechnology and other small technologies wiligebasis for
the next economic revolution. These technologiesegmt current
and potential commercial solutions for numerousigtdes — so
much so, it is difficult to find even one industrs&gment that
nanotechnology will not soon impact.

# <#

New Mexico could be a world leader, modeling hovetcerage

nanotechnology and small tech-led economic devetéopmOur

State has already undergone a formative periochiohwwe built our ?
infrastructure and developed our investment capadife now have $ #
world-class scientific and engineering knowledgd eesearch $
centers. Yet despite many strong efforts, othéestand

international regions are recognized leaders irfiéhe of

nanotechnology. The next step is for New Mexictet@rage its

strength to create opportunities in nanotechnolelgye keeping in

mind the weaknesses in our State and the threatngbetition from

others. > $

New Mexico is uniquely positioned to take a leadiolg in &
nanotechnology and indeed in all small technolog&e are

recognized for our world-class scientific and eegiing knowledge #
and as a leading research center, including thedglystems and
Engineering Sciences Application complex at Sahdiional
Laboratories and the Center for Integrated Nanaoteicigies at
Sandia and Los Alamos National Laboratories. Largelkcause of #
these capabilities, New Mexico is ranked third owagily in R&D 0
intensity in nanotechnology. While these and ouratech efforts at $
our universities and businesses are strengthsyeakness is dueto " $"
the overall loose coordination and disparate missif the R&D

organizations in New Mexico.

New Mexico is in a period where the infrastructuaatl investment
capacity development has been building itself ©hts growth has
gradually filled in gaps, but not in a coordinatednner. The New
Mexico Science & Technology Planning Task Force's
Nanotechnology Group is proposing the followingusions,
institutions, and programs. Combined with our exgs
organizations, these efforts will put us in a str@osition to
effectively leverage our potential:

Advisory Group Recommendation - Establish a Stateel Innovation Center,
Infrastructure, and Funding
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CINT core facility at Sandia National Laboratories

It's vital that the State establish a New Mexicat&iTechnology Innovation Center that oversees
our science & technology investments, multi-tecbgglstrategy, high technology workforce
development and overall science-based economidajewent coordination. This Center should
have oversight over New Mexico State Technologyddgyment programs for businesses and
grand challenges; the coordination, collaboratiorscence and technology marketing and
communication - within and without - the State @edve as the agent for the bundling of
intellectual property from among the State’s Redeaniversities.

Advisory Group Recommendation - Establish a Stapgeerted Small Tech
Institute

A Small Tech Institute, linked to a New Mexico naniiative would work with and through the
Technology Innovation Center (as mentioned abo®eich an institute would carry out New
Mexico specific activities assisting New Mexican @hTech public awareness, marketing,
investment, partnering, commercialization, and iandée development stakeholders to improve
statewide communication, collaboration, and netwiyklt would serve as a place for
networking and product development, matchmakingy Wieéw Mexican biotechnology, energy,
water and environment, and computing technologyroanities. Additionally, it would connect
New Mexico’s micro-nano interests with the largaridwide networks of Small Tech
researchers and commercial enterprises to aceel@atchmaking, partnering and investment.
It would also initiate and maintain a public awaes and education campaign to inform and
build excitement among New Mexico’s citizenry abthé importance of the Small Technology
Revolution. Finally, it would market to and assistecruiting a workforce from among the
public and the State’s education institutions aai agent to help commercialize small
technologies from research universities. In orddulffill this mandate it would require a State-
funded endowment for Small Tech economic developmen

Given the above considerations, we propose thatigative be launched in the area of
nanoscience and nanotechnology transfer to acteligra development of reliable, cost effective
efficient and renewable energy. The State of Newibtewould establish an initiative for
Nanotechnology for Efficient and Renewable Enefd¢ ARE) that will leverage the large
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federal investment in S&T made at New Mexico’s fadléaboratories Sandia, Los Alamos, and
the AFRL, and the state’s investment in S&T atnititutions of higher education. The focus of
the initiative would be on nanomaterials to achigkesater efficiencies and performance. The
development and insertion of cutting edge sciemcetechnology would enable a constellation
of efficient solutions to the nations energy proide that will also capture the attention of
industry in photovoltaics, solid state lightingfrigeration and insulation, electricity
transmission, and electrical energy storage. mhiative will result in thousands of new jobs
for the state.

Some specific projects of the Small Tech Institdald include:

1) The creation of a state initiative in Nanotedbgy for Efficient and Renewable Energy
(NEARE), that would leverage federal investmentS&T in NM based on a nascent state
industrial presence in photovoltaics, solid stagbting, refrigeration, and other nanomaterials

for energy applications. The goal would be to hedpsfer emerging technology to large and
small businesses in the state, spurring econonvieldgment and the growth of high-wage jobs.
This aligns with the Governor’s energy focus, hases expertise at the labs and universities that
is not available in other states.

2) A project called-rontera Del Sofocusing on commercial solutions for the taxinglpems
associated with border, energy, environmental,esn@homic security issues.

3) A grand challenge to leverage New Mexico agsetievelop a far-reaching Small Tech
professional and technical workforce developmefmagtructure with specific goals oriented to
dramatically increasing the diversity of the STEMriforce by 2020.

4) A Federal Technology Transfer Program to proviggching grants for Federally-Funded
R&D Center scientists to assist businesses witimtglogy development,

5) The creation of a state supported small busidegslopment fund to act as an incentive to
innovative start-up firms to locate all portionstloéir operations in New Mexico. This fund,
much like the New Mexico Small Business Assistaaimyram, would provide funding for
prototyping helping firms cross “the Valley of Dhat

6) The creation of an Innovation Access Incentiv@gPam to act as an incentive to innovative
start-up firms to take risks in product developmntbat they might otherwise shun due to cost of
accessing federal facilities and technical expertis

7) The creation of an evergreen funding mechanamthie Administrative/ Management,

Marketing/Sales and Production jobs that are cdetaténsure these jobs are also retained in the
state over time.

(See Nanotechnology appendix for more detailedrmétion.)
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4. Economic Development

Overview

If implemented successfully, the Science and TeldgyaPlan will
compliment the efforts of economic developers athe entire
State, many of whom have been pursuing their oyarsge
programs of technology-based economic development.

More often than not their efforts have been companpndustry-
related rather than technology related. Their ndogiefforts have
been based on assessments of local resourcesirfyaatructure
and local community needs. Whenever the New MeRiepartment
of Economic Development (EDD) was involved, thewexpanded
to include the entire State and its infrastructesgurces. The
EDD's Office of Science and Technology has workedaty with
the Office of the Governor, and in particular, evernor's Science
Advisor, to develop this S&T Plan. Our efforts weupported by
several other State departments, the two feddra) hailitary testing
facilities, the three State research universitred @untless private
sector volunteers who served on advisory committees

There can be no doubt that the coming decadeseelrapid growth
in technology-based economic development, both éuede
throughout the world. Much of this growth will bectated by
necessity as we are compelled to adapt to new rnanke
environmental conditions. These conditions will @&t a move
from more traditional paths to those supporting eéetgchnologies.
Many of the economic decisions we will make willdefensive in
nature and based on the acceptance of ever-dwgnisources and
increased competition. Others will be proactive likrmulating
strategies that marry conservation with marketptaedities to affect
a healthier and more robust economic future.

Here in New Mexico, we are fortunate to have anmplean capital
and natural resources, diversity of thought antlicel an enviable
concentration of research institutions and thets@hd the
leadership to move technology forward.

From an economic development point of view, thesead the
important and necessary ingredients for successard/pleased to
support the Executive Recommendations in this Bitehstand ready
to implement them.

Technology as a Driver for Clean Growth
Our future depends on finding new technology sohsito the
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nation’s most pressing energy and water issueg. eEbnomic future also relies on our ability to
develop new businesses in areas such as aerobpateehnology, information technology, and
nanotechnology. We must grow our base of techngjolgy, expand new technology-driven
company start-ups, and recruit more out-of-staitedi This is vital if we are to firm up and
diversify our economic base and provide a briglt sunstainable future for all New Mexicans.
To expand our economic base, we must dedicatatavedly small but consistent portion of our
budget to move our discoveries from the laboratorthe people. This requires a commitment to
creating a Technology Innovation Center (the cdréechnology21) that will support or
coordinate promisingommercializabléechnologies in four areas: energy, water,
supercomputing, and technology innovation. Sintkmters have been created by other states
for the same purposes, and the vast majority ohthave profited from the economy of scale
and coordination that these centers have provided.

The Federal R&D Investment in New Mexico

Our science and technology advantage over othersdtas been our unique Federal government
relationship with our national laboratories. Waither $6.0 billion in annual revenue derived

from the Federal government to operate its manyitias here, we are fortunate but also
vulnerable to Washington’s changing priorities.wWNaolicy decisions could lead to base
closures or substantial reductions of missionglfemational laboratories.

To avoid such losses and the subsequent econompactron New Mexico, we must forge
stronger and more flexible relationships with thled that focus on commercial technology
transfer and retaining Intellectual Property (IRJl @duman capital. We must draw on our
scientific resources to provide solutions to engrgblems and to produce the technologies
needed to create better-paying jobs in rural abdruNew Mexico. Technology21 provides the
means for us to most effectively meet those chgéen

Advisory Group Recommendation - Establish and filmedTechnology Innovation
Center (TICenter)

The TICenter is the essential element in a stratedpying all sectors of the S&T community
together - a place where programs, activities aadtg can be monitored, coordinated and
supported. It is also a place where a State-spedsiechnology Development Fund could be
administered and directed towards commercializeabenologies; to support market pull and
help emerging technologies prosper with the Staes. The TICenter would be the State's
'voice of technology,' promoting and cross-prongfiew Mexico's R&D and companies. It
would be the principal liaison between all Statp&éments, community-based technology
programs, federal labs and private sector compameésnultipliers. Absent a positive decision

on this recommendation, the State will not haventbeessary resources to oversee or implement
the other recommendations. That is why we stroegpport the TICenter initiative.
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5. Education and Workforce Development

Education

Education is the key to the 21st century, botleims of economic
prosperity and personal achievement. Today's nema@&ay is
knowledge-based, entrepreneurial, and globally aiitiype to an
extent that was almost unimaginable even a decgalefaldressing
our challenges in per-capita income, health caré,caime is
dependent on a high level of achievement in edoicatiet New
Mexico students lag significantly in many measweKk-20
academic success, thus imperiling our prospects.

VH
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New Mexico is faced with a potential ‘Catch 22usition. Currently

there are not enough specialized technology wortkesatisfy the "
demand for them. This means we cannot attract nghvtch & "
companies to New Mexico to create more and betging jobs
without having the necessary base of skilled wark€onversely,
until we grow the high-tech job market, we canmb¢iest students
in investing the time and effort requited to gmIGTEM (Science,
Technology, Engineering, and Mathematics) careers.

At the heart of this issue is having a talented laigtily-trained set "8 #
of teachers who have the abilities to effectivelgah students in # B
STEM subjects while inspiring them to work towa&BEM careers. $"

A vital part of the equation is educating parerisud the importance = =

of their children performing well in math and saien #

The S&T Plan that is laid out in this document a#rsucceed in 2 #
promoting high-tech workforce development withdw State "
having a strong and solid base of students thawaligprepared in #
technical areas. Thus, in developing the S&T Rlahave been $$
working closely with educators, state leaders, atiaoal

organizations, economic development groups, anéidve Mexico &
Departments of Economic Development and Workforce $ O
Development to ensure that the State S&T Plan #od® 0>
underway to improve STEM education are fully aligne

What is called for is more opportunities by offgyiNew Mexicans a
pathway to meaningful employment through continwedgcation
and vocational training. A number of efforts arelerway to achieve
this: IDEAL-NM (Innovative Digital Education and kening in

New Mexico); New Mexico Project 2012; Project GU{I&owing
Up Thinking Scientifically), STEM education effort$é the New
Mexico Computing Applications Center, and others.

IDEAL New Mexico
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New Mexico is the first state in the nation to ¢eea statewide eLearning system that from its
inception encompasses all aspects of learning fraditional public and higher education
environments to teacher professional developmentjrtuing education and workforce
education. IDEAL-NM provides eLearning serviceNwsw Mexico P-12 schools, higher
education institutions, and government agencieseduces geographic and capacity barriers to
educational opportunity while increasing the digitaracy skills students need to participate in
a global economy.

New Mexico Project 2012

The goal of New Mexico Project 2012 is simple yetrdatic: that in five years New Mexico K-
12 students will be among the nation’s leadersathnand science achievement. While
recognizing that this is a very ambitious goal,vedieve it is a strong motivating force for
positive change.

The strategic components of NM2012 are to: (1)aase student interest, participation, and
achievement in math and science; (2) raise pubppsrt and awareness of the importance of
science and math to New Mexico’s economic healthsaturity; and (3) to establish effective
collaborations with internal and external partners.

The seven components of NM Project 2012 are:
* Increase the number of highly-prepared math arehse teachers graduating from college
» Expand professional learning opportunities fot Kmath and science teachers
* Align the strategies used for teaching math amehge to focus on inquiry-based learning,
problem solving ability, and writing and literaagquisition;

* Provide quality distance-learning opportunities lew Mexico’s students via IDEAL-NM,
the NMCAC, and related projects

» Draw on the extensive math and science expeastibeew Mexico’s very large community
of engineers, mathematicians, and scientists istasachers

* Build a statewide STEM2 education community ofdents, parents, teachers, school
administrators, institutions of higher educatidajes and local governments, and the
business community to insure that New Mexico’s yppeople are well prepared

* Create an effective public awareness campaigmgtiog math and science education

Education Working Group

The education working group identified a numbegao#éls and strategies that should be
implemented in conjunction with the State S&T PMfhile there is strong alignment between
these goals and strategies with those of the Newiddd roject 2012 Plan, there was additional
focus on the role of higher education in prepasnglents for a high-tech workplace and
providing for the high-tech jobs needed to retain students in New Mexico. Thus, the goals
and strategies of the education working group reckided here to amplify on some of the
recommendations made by the Math and Science AgviSouncil in formulating the Project
2012 Plan.
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Goal I: Build coalition of business, industry, agavernment installations and labs to take
ownership and provide coherence in statewide admant of STEM education and workforce
development.
- Strategy 1: Create P-20 Council, including industrysiness, national labs, education,
etc. (chaired by Gov and top 10 CEOs in the state)
- Strategy 2: Create an HED STEM Bureau in collabamatvith Governor’s Office and P-
20 Council

Goal II: Build a seamless and coherent P-20 styatesf provides P-12 students increased access
to STEM education

- Strategy 1: Create statewide programs based onesstal STEM programs that bring
additional P-12 students onto campuses, natiortad kand businesses to prepare them
for entering STEM fields.

- Strategy 2: Recruit and retain diverse faculty (veoxminorities, faculty with disabilities)
into Higher Education faculty and researcher pasis. STEM HED staff representing
increased diversity (STEM Bureau)

- Strategy 3: Double number of teachers certifie@TEM fields with advanced preparation
in the science, technology, engineering, and madiiesdisciplines (program with
salary supplements and scholarships for (pre-sertéacher education

- Strategy 4: Provide opportunities for in-servicadbers to increase knowledge and
qualifications for teaching STEM subjects. (in-seg\strategies). Work collaboratively
with PED k-12 math/science plan

- Strategy 5: Develop five5 STEM high school academigliverse regions of the state with
academic focus in strategic areas such as aeraspanotechnology, digital arts,
robotics, energy, bioinformatics, etc.

- Strategy 6: Collaborate with P-12 to align currieubetween P-12 system and higher
education and enrich both institutions

- Strategy 7: Focus on role of school counselorgurding students to STEM fields
(prestige, opportunities, higher expectations—bigognselors to university campuses
for STEM workshops/showcases)

Goal IlI: Provide additional state funds for higleelucation STEM efforts

- Strategy 1: Fund strategic hires of women and nitpdaculty in STEM fields to provide
role models to increase recruitment and retentibdiverse students

- Strategy 2: Increase by 50% funding for number BAS and fellowships for graduate
students majoring in STEM fields

- Strategy 3: Increase by 50% scholarships for unditgate students to major in STEM
fields including Science or math teaching creddstia

- Strategy 4: Match R&D—joint public-private partnbigs between higher ed and industry
- Strategy 5: Provide matching funds for federal dsafNSF, NIH, DOE, ED, etc.)
- Strategy 6: Providing funding for mentored reseaogportunities for undergraduates

Goal IV: Increase capital investments in identiftéfl areas of strength

- Strategy 1: Increase facilities development fotical areas of scientific research
- Strategy 2: Fund Equipment upgrade and purchastrategic STEM areas
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Workforce Development

Workforce development goes hand in hand with edmcatVe need to both graduate students
who are qualified for the high-tech jobs that yilbvide for a rewarding career and lifestyle
while we also provide the high-tech jobs in New Mexneeded to keep our talented graduates
in the state. This "Catch 22" situation is exacterthdy the challenges that we face in improving
student performance and growing and attracting-kegh businesses to New Mexico.

Portrait of New Mexico

The New Mexico workforce system is faced by manglleimges. New Mexico is a state marked
by a high degree of poverty. According to the 28@¥s Count report, New Mexico ranks@in

the nation for the percent of children living inveoty (income below $19,806 for a family of
two adults and two children). In 2007, the New Mexdepartment of public education reported
that approximately 59% of New Mexico’s students evelassified as low-income and qualified
for free and reduced price meals. The effect adelstatistics on New Mexicans has a lasting and
dramatic impact on the access to and achievemesdunation and success in the work place. A
large percentage of New Mexico students lag sicguifily in most measures of academic
success, thus imperiling both their individual prests and those of the state. According to the
2007 “The Emerging Policy Triangle: Economic Deghent, Workforce Development and
Education” report, New Mexico is ranked"ih the nation for public high school graduation
rates. The state is ranked"™in the nation for overall results on a career wath pipeline, the
transition and completion rates frof §rade to completion of college. 28% of New Mexican
adults ages 25 to 34 have an associates degrégher.h

Education and Workforce Development Reform

New Mexico has made great strides in implementiggtesnic education and workforce

development reform. Paramount to these reform tsffer collaboration among state agencies
and key stakeholders. In 2003 the New Mexico depamts of higher education and public
education were created. In 2004, the Governor's KWéoce Coordination and Oversight

Committee was established. Members of this comeniitelude seven New Mexico agency
heads, several private-sector representatives,icgsdttor leaders, representative from labor
organizations and representatives of the New MeSiete Legislature.

During the 2007 legislative session, the New MeX&tate Legislature passed the High School
Redesign Act. This act increases opportunities expectations at the middle and high school
levels to align with national policy recommendatidar college and career success.

In the summer of 2007, the New Mexico DepartmentWidrkforce Solutions (DWS) was
developed through the integration of the state’pddnent of Labor and Office of Workforce
Training and Development.

In the fall of 2007, the DWS received a WIRED (Wionice Innovation for Regional Economic
Development) grant from the United States Departnoén_abor. The New Mexico WIRED
project provides additional linkages among workéodevelopment, economic development and
education entities. Many of the partners involvedhe New Mexico WIRED project represent
workforce development, economic development andca&thnal entities focused on the
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development of a high tech workforce in the follogiindustries: advanced manufacturing,
construction, renewable energies, aerospace, releaironics and optics. Key activities of the
project are dependent upon cross entity collabmratn early 2008, the New Mexico department
of workforce solutions was selected to participetehe shared youth vision mentee/mentor
program by the United States Department of Labor.

State leaders recognize that connecting educatidocal and global economies is necessary to
ensure a healthy workforce and a stable econontuceidor New Mexico. With the support from
the Carl D. Perkins Vocational and Technical Feldetad, industry recognized certifications
aligned to the career clusters increased from 914® in the 2006 - 2007 school year. In
addition, 12 high schools in 11 of the state’s 8Bo®| districts are participants in the High
Schools That Work (HSTW) program that focuses ontinoous school improvement and
increasing career and technical opportunities lpnporating ten key instructional practices
including career-technical studies.

Advisory Group Recommendation - Implement the rec@mdations of the New
Mexico Project 2012 strategic plan.

Advisory Group Recommendation - Coordinate theré&ffm economic
development, education, and workforce developnentaximize the creation of
high-tech jobs for New Mexicans.

(See the Education and Workforce Development appesdor additional information.)
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6. Recommendations

Given the challenges and opportunities that laydtw# us, it is the opinion of the Working
Groups that one single initiative be adopted arabivee the foundation of the State's S&T five-
year Plan. While there are several other activdies recommendations, all are enabled by the:

Establishment of a Technology Innovation Center (TCenter)

The TICenter is the essential element in a stratedpying all sectors of the S&T community
together - a place where programs, activities aadtg can be monitored, coordinated and
supported. It is also a place where a State-spedsbechnology Development Fund could be
administered and directed towards commercializegglenologies; to support market pull and
help emerging technologies prosper with the Sta&s. The TICenter would be the State's
'voice of technology,' promoting and cross prongtifew Mexico's R&D and companies. It
would be the principal liaison between all Statp&réments, community-based technology
programs, federal labs and private sector compamdsnultipliers. Absent a positive decision

on this recommendation, the State will not havenibeessary resources to oversee or implement
the other recommendations.

More specifically, legislation is requested to remmohe Technology Research Collaborative
(TRC) from statute and create the Technology IntiomaCenter (TICenter). This change will
result in improving our ability to transition bagesearch supported by Federal funding at the
universities and laboratories into the commeraatar. The TRC was focused primarily on
technology push from the universities and laborasoin which one seeks to find a business
application for new technology that is developelde TICenter will have a primary focus on
market pull in which technology development is dni\by identified needs in the market place.
Experience in other states has shown this apprimaloc much more effective in leveraging
Federal Research and Development (R&D) investmatdighe commercial sector.

The TICenter will have reporting responsibilityttee Department of Economic Development,
the Governor’s Office (through the Governor's Sceedvisor) and the State Legislature. It
will have an executive board with the Chair appeihiby the Governor. The TICenter will also
have the authority to hire an executive directat ather personnel as appropriate. It will also
appoint a technical advisory committee of subjeattar experts to aid it in responding most
effectively to opportunities.

The New Mexico TICenter would be responsible foraleping a business plan, metrics, and
performance assessment process that will ensuogi@izbility and return on the state's
investment. It will have the ability to contrack fR&D services, provide funding for technology
development, create initiatives to respond to mawkgortunities, form partnerships with any
combination of public and private organizations] areate and commercialize new intellectual
property. This full range of capabilities is crdaldn addressing the pressing needs that exist in
New Mexico to make technology-based economic deweént a driving force in improving the
quality of life for all citizens of New Mexico.
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Initiatives that would fall within the scope of Tewlogy21 are:

New Mexico Computing Applications Center (NMCAC)@plete the effort started in
FYO08 to bring the Supercomputing Center fully arelwith major business partners.
Provide support for targeted areas in economicvamttforce development. Support
education and telehealth goals. Locate core faaiitAlbuquerque and implement 20
gateways in combination rural/urban New Mexico. Gight by the Department of
Information Technology and the Economic Developnigepartment.

The creation of a technology development efforisMmwould support the development of
targeted technologies in the five cluster areamdédfin this plan. Those efforts could be
individual projects that are aligned with stateenests and have good prospects for return
on investment to specific initiatives such as adwib or nanotech center. The State
Legislature would have to review and approve lamggects such as centers that involve
significant state funding over several years.

On-going Energy Innovation Fund program. Grow fuigdover several years to support
innovation in energy technologies that are impdrtariNew Mexico and offer prospect
of significant return on investment. Will drive NeMexico efforts to achieve a clean and
sustainable energy future in which clean energnigmportant economic factor. Model
on program created in FY08, but make it an on-geiffigrt. Oversight by Energy,
Minerals, and Natural Resources Division.

On-going Water Innovation Fund program. Supporbuation in water technologies that
are important to New Mexico. Providing novel meahsonserving water and
developing new sources of usable water is essehhiaw Mexico is to grow. Model on
energy innovation program created in FY08, and nitad&e on-going effort. Oversight by
the Office of the State Engineer.

Other initiatives that could be included within theope of Technology21 are:

Improve environment for workforce development tlglowactive private/public sector
programs such as supporting STEM education anddtelopment of new
commercially-relevant training programs/curricula.

Support high technology associations by havinglehnology21 Center work with the
associations in fulfilling the S&T Plan and workingth the New Mexico Partnership in
representing and advocating for their industrias the State.

Review all State incentives and tax policies toaatthigh-technology companies coupled
with a concerted effort to attract 2-3 of the majenture capital companies to New
Mexico through a series of planned, carefully camated events.

Establish a special High Technology Advisory Graomprised of membership from
both legislative houses for the purpose of infororaexchange with the Governor's
Science Advisor and the Technology21 Center.

a7



7. Summary

The State Science and Technology Roadmap has takeri8 months to complete. Over 100
people representing the academic, scientific, mssingovernment and non-profit communities
from all parts of the State worked on it. The omteoof this effort concluded that meeting the
needs identified in the S&T Plan can be met by an@nting the following recommendation:

Establish and fund the State of New Mexico Technotty Innovation Center

Technology21 is a roadmap that charts a coursecammnomic and technological development
that is integrated with educational and workforegelopment initiatives. It builds on the
experiences of other states’ plans, but is spefidew Mexico.

Creating the Technology Innovation Center (TICenaed providing sufficient funding to
leverage the remarkable Federal investments indRese@nd Development in New Mexico is
the most direct way to drive the technology-basszhemic development that will create high-
paying high-tech jobs for New Mexicans across thges These jobs are essential in addressing
the significant issues that New Mexico faces in [mv-capita income, health care, and crime.

Achieving the goals of the State S&T Roadmap rexgudr highly skilled and prepared

workforce. We are not currently producing the nunmifegraduating students with the necessary
skills. To ensure the success of the S&T Roadmapires a committed effort to improve the
performance of our students in STEM disciplines.ilé/New Mexico has made progress in the
last several years and is a national leader imgedtandards for our students, we need to focus
on improving the math and science skills of oudstis. A number of efforts are underway to do
just that and the most promising approach is tmeprehensive one laid out in the New Mexico
Project 2012 Strategic Plan. Implementing the reoemdations of that Plan would dramatically
further our ability to drive technology-based econodevelopment across New Mexico.

Implementing the recommendations of the S&T Roadmiiposition us to recover more
quickly from the current national economic crismi&ldo be in a position of strong economic
growth in the future. It provides a highly effea@iway for the state to address the important
issue of the rising cost of energy and of usingteahnology base to drive growth. It contains all
the elements required for success.

Following a two-year effort to asses what is reggito address the pressing need for more
better-paying jobs for New Mexicans, we concluds:th

The State S&T Roadmap provides
a highly effective way to grow New Mexico's economy
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