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ENGINEERING BEYOND GREEN
CAPTURING THE EMERGING MARKET FOR HOLISTIC INNOVATION AND EXPERTISE

Vermont Engineering and Environment Advisory Council (VIEEAC)

2008-2009
Actions and Investments

V' VtEEAC planning a 2008 conference to engage higher education leaders in the need for
21% century engineering expertise

V' VtEEAC planning a 2008 conference for international CEOs to visit Vermont and learn
more about our commitment to engineering and environmental excellence, desirable work
environment for top employees, and economic advantages of the “e-State”

V' VtEEAC will develop first-in-the-nation professional certificate and explore entry-level
workforce development programs in holistic engineering, design, and innovation at
UVM and in state colleges

vV VtEEAC will explore ways to creatively engage K-12 STEM (science, technology,
engineering, and math) education efforts in the development of 21* century, innovative,
and holistic professionals

vV VtEEAC will work with State of Vermont to develop signature marketing materials
around holistic innovation and expertise for “PursueVT” campaign

vV VtEEAC will engage the Vermont Telecommunications Authority in coordinating efforts
to develop the “e-State” infrastructure most attractive to 21* century, globally-connected
science, technology, and engineering professionals

2008-2009
Recommendations to State Leaders

V' set aside up to $1M in Next Generation scholarship and grant allocations to holistic
approaches to engineering, design, and innovation

V' invest up to $50,000 from the Workforce Education and Training Fund (WETF) for
holistic approaches to engineering, design, and innovation

V' set aside up a significant percentage of the Vermont Employment Growth Incentive
(VEQI) fund specifically to attract highest quality engineering and environment firms to
the state

V' prioritize the hire of state-based firms for large engineering and environment projects

vV engage VtEEAC members in new ways to promote the holistic approach to engineering
in the green economy, developing a niche that leverages our existing reputation to go
“beyond green” and become a global leader in holistic design and innovation expertise
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February 2008

THE CHALLENGE

In his Januay 2007 Sate of the State address, Vermont Governor James Douglas unveled an
initiative to establish environmental engineering a akey economnic sector in Vermont Focused on
education investment, innovaions busness oppotunity, and job aeation, the announ@ment sought
to leverage Vermont-based engineering expertise in the emerging environmental markets of aglobal,
Qyreen economy.O

With bipatisan legislative suppot, srong eonoric interest in developing Vermont@ Qyreen
valey,® and publc momentum to actively leverage Vermont® environmental reputation into globd
solutions the Vermont Environmental Engineering Advisory Coundl (VtEEAC) was formally
established by Executive Order in April 2007" This diverse group ofbusness leaders, education
leaders, and date officials met throughout2007 b aaft a srategic plan for Vermont tha would (1)
create high-value market oppotunities for Vermont busness, (2) uniqudy attract and retain next
genaation pofessionds and globd busness, and (3) lay the groundwvork for establishing the State
of Vermont as a globd leader for 21 century engineering and environment solutions

To meet this chdlenge the VIEEAC recognized quickly
tha they would need to be innovaive in ther thinking. In “The Council’s objective will be to

atime of limited date resources, they reasoned that even establish the State as a global
themog generousfinancial incentive strategies Bthough center of excellence for the study
extremely welcome D likely cannotact donein dtracting a and application of environmental
bugness cluger in Vermont with the critical massto be engineering and related disciplines
globdly compditive. Many environmental engineering necessary to solve environmental
firms are already well established in Bogon, New York, problems worldwide.”

and many major U.S. metropolitan centers, often around an Charge to VIEEAC, April 2007
engineering <hool popuktion and facilities tha Vermont Executive Order 03-07
is &till working to grow.

Candidly, the VtEEAC adso conceded that while Vermont®3 world-envied qudity of life and @reenO
ethic were undoubgdly a vaue-added environmental and econonic draw, many other states Bfrom
Colorado to North Carolinaboffer smilar attraction. Ghers are Smultaneoudy investing in
statewide @reen economyOand sustainebility initiatives. Findly, they recognized that several other
states, induding nerby New York, are already publicly announéng intent for State investmentsin
both enginesring workforce and sience, engineering, and innovdion initiatives" tha Vermont
would find chdlenging to match finandally.



Therefore, to postion Vermont as aglobd leader as they had been

tasked, the VIEEAC realized tha thefirst focus had to bethe [T]o postion Vermont as a
capture of anew and emerging engineering paradigm and market globd leader as they had
sector for the 21% century globd econony Ba concept and been tasked, the VIEEAC
approach that Vermont® engineering and environmental sector realized that the first
would beamong hefirst to embrace, to develop and  grow. priority had to bethe

Using the modd of Vermont® globdly-dominant captive insurance  capture of anew and
indugry," they reasoned, the early adopion and developmentofa  emerging engineering
vaue-added dimenson to Vermont@ @reenOenginesring sctor paradigm and merket sector
could give state busnesses a distinct advantage in competitive for the 21 century globd
world markets and help to atract top ent and land high-qudity econony

projects. Hndly, if theidea capitalized on wtting-edgetrendsin
21% century U.S. engineering education and innovation, he
adopion would putVermont® graduaing workforce, Vermont-based professiond development
programs, and Vermont educationd programs ahead of the naiond curve.

The VIEEAC dso redlized tha postioning Vermont as aglobd leader in environment and
engineering expertise would need concerted, sudained date investment over severa yearsba
chdlengein the budget climate facing both Vermont and the naion. Thinking grategically, the
VtEEAC cho to laundh efforts immediately with their own leadership Be.g., writing apreliminary
report and investing in tangible outcomes in its first year Bthen focus on leveraging
recommendaionsfor future investment within existing date programs dready undeway in
education, in date marketing piograms, and Bimportantly Bin the trandormative efforts of Vermont
becoming the naion®first & StateOby 2010"

THE OPPORTUNITY: HOLISTIC DESIGN AND INNOVATION

QWorld-class engineering, science, and technology have always been fundamental elements of U.S.
innovation. But let us not forget that the management of ideas, the enrichment of R& D capabilities and
the development of new business models and process innovations are crucial, aswell. In today@ hyper-
competitive global economy, science and technology |eadership, though very important, is not
enoughEQ  -Nicholas M. Donofiio, Executive Vice President, IBM Corporation Testimony before the
Commission on the Future of Higher Education, 2006"

Orhe requirements of 21st-century engineering are considerable: engineers must be technically
competent, globally sophisticated, culturally aware, innovative and entrepreneurial, and nimble, flexible,
and mobile.O  -from The Millennium Project, “Engineering for a Changing World: A Roadmap to the
Future of Engineering Practice, Research, and Education,” 2007

The emergent expertise that will give Vermont® enginesring enterprise acompetitive edgein the
21% century green econamy is onein which its professionds are trained with the 21% century ability
to manage analyze, and utilize complex, rapidly changing information across multiple disciplines.
These professionds will bethebest in ther fields designing the mog effective, whole-system,
integrated, innovaive, and entrepreneurial solutions for our changing world.

This new holistic approach to engineering," ™ is baéng demanded by a 21% century, globdly
connected ociety. As engineered technology ha become woven into the fabric of everyday life,
politics, and cmmunity affairs, 21 century sodety engineers can no bnge seek technical solutions



in isolation if they are to beeffective or competitive. Indead, they mug betrained in aredtivity,
soda-awareness, and leadership tha adeptly handles political andysis, risk assessments, team
management skills, and aultural sengtivity Bnontaditiond engineering Kills rarely emphasized in

today®@ degrees.

Thecritical nead for holistic engineering Kills in the globd green
econony Pand the broader knowledgeeconony Bis undeiable.
Every day, high-profile environmental engineering issues doninae
theU.S. and globd news cycle Bfrom climate changeto energy
security to sustainable trangportation Dwith acommon hedline tha
once-standard technological solutionsface new challenges with
increasing evironmental awareness, sodo-political concerns and
econormic uncertainty. Overseas, we can Smply look © the Three
Gorges Dam project, where an engineering nmervel is dso bringing
awareness to the extraordinary chdlenge Band cog B of human
relocation, environmental damage, and cultural loss. Engineering

ho-lis-tic
Pronungation: \h! -'lis-tik\
1 : of orrelating o hoism
2 : relating  or concerned
with wholes or with
complete systems rather
than with the andysis of,
treatment of, or dissection
into pats

professionds trained in holistic thinking will therefore have a

competitive edgein 21 century project bids, with their training and expertise recognized worldwide
as oneproviding integrated, innovdive engineering practice that strives to avoid unntended
consequences, best serves QjreenOmarkets, and better serves hunanity.

“In this evolving world, a new kind of
engineer is needed, one who can think
broadly across disciplines and consider
the human dimensions that are at the
heart of every design challenge. In the
new order, narrow engineering thinking
will not be enough. American higher
education is in an unusual position to
create the 21st-century engineer, an era
that requires integrated and holistic
thinking.”

Grasso and Martinelli,2007

“Holistic Engineering”’

Thenead to actively develop holstic engineering and
innovaion epetisein theU.S. isaso ah econonic
reality and responsbility. As ddailed in couniess
U.S. stience and technology mmpetitiveness reports
released ove the past few years,” more and more
technical jobsona held by U.S. engineering &lent
are bang ousourced to firms oveseas for afraction
of theU.S. labor cog. Furthermore, holistic expertise
D approaching chdlenges in engineering and the
environment with new tools from sodology, law, and
econonicsbis imperative in the U.S. engineering
workforce we expect to lead the next generation of
innovaive, market-driven olutions An idesl
example of this new thinking was exemplified in a
2006 Wall Street Journal aticle, where thecity of
Stockholm patnered with IBM to test aunique

behavior-driven modd for traffic congestion mitigation with consumer-sensitive pricing incentives.
When juxtaposed againg more traditiond solutionssuch as the addition ofyet another new bridge
the more holistic gpproach sgnificantly reduaed not only congestion, butenergy use and polution &
well. X" As such, the greatest competitive advantage, butaso econorric security, for U.S.-based
engineering firmsis to have access to nawv engineering talent Dtalent who ae technically-skilled, ye
simultaneoudy adept at high-level project management, entrepreneurial thinking, and undestanding
potential social impacts of the engineering enterprise. The holistic engineer will be a cog-
competitive investment, well pad for his or he work because of the higher return on hvestment on
complex projects, the adgptability of kills, and the ability to ddiver innovaive solutionsfor top

globd clients.



Vermont@ Holistic Advantage

The State of Vermont aready has a head gart towards
globd pre-eminence in the emerging nmarket for holistic
enginesring. The ability to gpproach complex
environmental chdlenges of the 21% century in aholistic
way has been an intrindc requirement of busness leaders in
Vermont for years as they move towards sugainability,
cherish community interaction, and beieve tha high-
qudity work is Qus theway we do hingsO Andthereis
no doubttha strong date environmenta protection, own
govenment engagement, and the innovdive sreak inhaent
to Vermont® Or ankee ingenuityOhave helped Vermont engineering and environmental firms
embrace tenets of holism long béore such nev terms were coined or globd markets began to
demand the service.

The holistic engineer will bea cos-
compditive investment, well pad
for his or ha work because of the
highe return on nvestment on
complex projects, the adgptability
of ills, and the ability to ddiver
innovdive solutionsfor top globd
clients.

Vermont should therefore take advantage of this uniqueoppotunity to own and develop holstic
design and innovaion & a highlight of the state® established brand. More than @reenCend
Qusainable,Cthe term Band its practice Dwould place Vermont shead of the nationd curve
demanding interdisciplinary thinking and innovaion. ®lolisticOcaptures not only Vermont3
recognition in 2007 a America@ Qyreenest stateOby Forbes Magazine," but dso its long-standing
reputation for progressive thinking, da awvareness, and acreative, innovative popubtion. And,
though knowa mog widey throughoutthe state for its local manufacturing history, Vermont®
largest employer BIBM Dis dready aglobal leader in
developing innovdive, multidisciplinary engineering
initiatives, as shown in the Stockholm example cited earlier.
In addition, IBM is making worldwide investments notonly in
21% century environmental engineering (the Big GreenO
Innovaion piogram), butaso in the emerging globd sector of
Service Sciences, Management, and Engineering (SSME) Ba
highly multidisciplinary holistic field of engineering and
busness leadership.™ Other, globdly-dominant technology
leaders from Google to Hewlett-Packard ae smilarly
exploring innovaive, holistic solutionsto environmental, energy, and transportation chalenges.”

More than @reenCor even
Qusainable,Cthe term GholisticO
and its practice are ahead of the
naiond curve in the race to adopt
interdisciplinary thinking and
innovdion.

Importantly, Vermont@ own @Environmental UniversityOand mejor research inditution, he
University of Vermont (UVM), is dready suppoting ransormative leadership and drategic hiresin
its College of Engineering and Mathematical Sciences
tha have the potential to postion UVM as aleader in
holistic engineering education, research, innovadion
and design. Two years ago, the College re-organized
its three independent engineering departments into a
single School of Engineering, fosering ommunication
and idea sharing aross the engineering disciplines.
Over the past two years, the School has been working
on undegraduate education reform (CCurriculum 210
to provide more holistic curriculum to gudents. The William A. Wulf, President, National Academy
new curriculum will indudecontributionsfrom the of Engineering

College® world-class computer science and nmeth

“Engineering education needs to
change to produce problem definers as
well as problem solvers. The vision and
mission of the College of Engineering
and Mathematical Sciences at the
University of Vermont is right on track
with this forward thinking.”




faculty, maintain rigorous nationd accreditation,” and dlow more exposure to environmental study,
policy, busness, languayes, and @mmunication ills. And the College® Complex Systems Center,
now in its second yer, draws university-wide faculty around expertise in Gelf-awareQand GmartO
systems and technologies, promising b beakey R&D platform for interdisciplinary holistic
innovdions Complex systems have dready been recommended as a major state investment in the
2006 \ermont Science and Technology Ran™" and complex systems research undepinsthe recent
$6.7 million Nationd Science Founddion EPSCoR grant for cutting-edge modding of the Lake
Champlain watershed.

Findly, dl of University of Vermont@ statewide colleagues in providing engineering education B
Norwich University, Vermont Technical Collegeand Champlain College (for software engineering)
B have programs tha will bewell-served by the eevation of holistic design and innovdion
approaches. All three are dso ahead of the nationd curve towards holism, with degrees and
approaches DVTC@ Sugtainable Design and Technology, Norwich University@ holistic emphasis on
communication and experientia learning, and
Champlain College® flexible and aeative program

“American industry needs people design Btha recognize the importance of
capable of applying technology, talent jnierdisciplinary knowledge teamwork, and leadership
and capital in new ways to meet as pat of graduaesGenginesring education.

business and societal demands,; we will

need people with deep analytical skills — This emerging Vermont potential should beleveraged
and the ability to manage ambiguity. throughoutVermont® highe education @mmunity, in
Overall, we will need institutions of Vermont@ indusry-education patnerships, and in
higher learning to embrace innovation business incubaion pogramsto establish Vermont as a
as a way to transform the U.S. system  Center of Excellence for world-class holistic design and

of higher education ."”dp’"eparf innovaion. Thevadueto Vermont graduates and
students to become innovators. Vermont-based engineering and environment firms who
Nicholas Donofrio, Executive Vice President, seek top 1_a_|ent, mnostvalve research p_artnershlps, and
IBM Innovation and Technology” oppotunities for 21™ century professiond development

skills would beinvduéable.

THE STRATEGY: LEVERAGING EXISTING INVESTMENTS IN EDUCATION AND
WORKFORCE, MARKETING, AND THE EMERGING E-STATE

As reiterated by boh Governor James Douglas and Soeaker of the House Gaye Symington in ther
respective 2008addresses to the state, Vermont mug continueto invest in the development,
engagement, and atraction of 21% century, highest-qudity workforce professionds and
entrepreneurs to ourgtate. The VtEEAC has recognized this as the highest priority in developing its
charge throughout2008, ©i003ng acog-effective strategy tha embeds its recommendaionsby
leveraging complementary, existing, and sgnificant state investments dready undeway. These
indudedate investments in education and workforce development, in date marketing, and D perhgps
mog importantly Din the unique $40 million @-StateOplan for Vermontto lead the naion in date
wireless coverage by 20D.

EDUCATION AND WORKFORCE

The engineering and environment busness sector in Vermont cannottake advantage of the 21%
century globd green econony, or the knowledgeeconony, without congstent access to highest
qudity professiond development and nev talent. And though bat of these assets can, and should,
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be attracted from out of state as well, it would beextremely limiting o Vermont busness to notdso
ensure the existence and growth of Vermont@ own vibrant engineering education, research, and
innovdion programs. For Vermont to establish itself asfirst to invest in holstic engineering for the
environment, and o develop holstic design and innovaion certifications is an oppotunity ripe for
immediate investment and suppot.

Developing Vermont as a Center of Excellence for

holistic thinking aound egineering and environment “For Vermont's economy to produce
issues is dso an excellent oppotunity to develop nav quality, high-paying jobs in the
resources for Vermont@ K-12 sience and neth teachers Juture, we must be competitive with
seeking innovdive and engaging STEM (science, countries around the globe. Our
technology, education, and mathematics) education ability to compete depends on our
materials for thar classroom. While mog direct education system.”

introdudionsto engineering taditiondly begin & college  vermont Governor James Douglas

level, this does nothave to bethecase. As sudents are 2008 State of the State Address

more and nore aware of environmental chdlenges a a
young &@e we should na miss the oppotunity to also
engagethar science and math ills in innovaive problem solving Bthe very ddinition of
engineering Daround tose same challenges as early as possible.

Education and Workforce: Actionsand Recommendaions To advance hdistic design and
innovaion & a centerpiece of Vermont® brand in U.S. and globd markets, education investments
mug be comprehengve and nmus complement existing date investment in highe education,
workforce development, and K-12 STEM education. Therefore, with existing resources, the
VtEEAC will take alead on thefollowing ationsin 2008:

V' planning aVermont-wide, higher education cnference around hoistic engineering,
design, and innovaion o further introduce the concept, explore nationd and globd trends
and engage immediate green econony oppotunity;

Vv developing aUVM-based dfort to areate afirst-in-the-naion professiond certificate in
holistic approaches to engineering;

V' exploring ways to buid capecity for entry-level, holistic design and innovaion
engineering workforce expertise in continuing education programs satewide and

Vv exploring ways in which holistic design and innovaive thoughtcan bemog hdpfully
made available to Vermont® K-12 community and STEM educators, seeking inputfrom
Vermont@ excellent teacher training pograms and existing K-12 meth and science
teaching mllaboratives.

For 2008 ad beyond, he VIEEAC will call on Vermont decision-makers to ensure that holistic
design and innovaion is recognized as an invaluable investment and highlighted in existing date
investments through srategic targeting of existing funding initiatives towards the effort,
induding:
Vv targeting up b $1Min Next Generation sholarshipsand gants to hoistic design and
innovaion for engineering and the environment;
Vv investing & least $50,000 fom the Workforce, Education and Training Fund WETF)
towards professiond development of engineering and environment professionds
receiving vdue-added hdistic design and innovdion fraining;



Vv  setting aside asignificant percentage of the Vermont Employment Growth Incentive
(VEGI) fund for aggressive recruitment of engineering and environment firms to the
state; and

V' prioritizing the hire of existing, aeative, and comprehensve Vermont engineering firms
for state engineering and environment projects.

MARKETING

Jug as it realized aglobally-dominant captive insurance indugry, akey to realizing Vermont®
leadership in holstic design and innovdion expertise is to drategically capture the market and

develop the produd, taking every oppotunity to promote the Green Mouniin Sate as anaura
home with avaue-added, oppotunity-rich future.

The State of Vermontis well served by hgh-quality,

innovaive, and aygressive marketing initiatives tha focus on "We need to build our economy
workforce recruitment and development and Vermont@ overall 1 @ way that is consistent with
brand postion in the nortthesst, U.S. markets, and oversess. our strengths and that takes
The postioning ofthe tate as aleader in hoiistic expertisewill ~ 44vantage of opportunities

thusrely heavily on tese professiond marketing campagnsto unique to Vermont.”

ensure tha Vermont@ emerging, holstic ingenuity and identity  Gaye Symington, State of Vermont
are pat of theintellectual capital and mwmpetitive promise we Speaker of the House, January 2008
promote in boh ndiond and glbbd markets.

Marketing: Actionsand Recommendaions To ensure holistic goproaches to engineering, design,
and innovdion ae emphasized in Vermont marketing ampagns the VIEEAC intendsto use
existing resources and take alead on te following key initiatives in 2008:

V' develop sgnaure holistic design and innovdion marketing materials tha can beshowcased
in the Department of Economic Development@ QPursueV TOcampaign. Materials and
outreach efforts will highlight Vermoni( emerging expertise in holstic approaches to
engineering and the environment, detail Vermont@ commitment to the enginesring and
environment sector, showcase incentives for developing environmental services busnessin
the state,™" and gress the potential for Vermont busness to have globd conrectednessin
rural Vermontwith theimminent &-State.O

V' develop ahigh-level conference for internationd environmental engineering CEOs,
showcasing holstic gpoproaches to engineering, Vermont@ natural beauty and the econorric
potential for Vermont-based offices and workforce relocation

LEVERAGING THE E-STATE

Findly, atracting and retaining tbday@ highly skilled, mobile professionds Dageneration with the
ability to move anywhere in theworld to ther best advantagebis achdlengefor al sates. It isdso
achdlenge for busness, whose top talentis rarely wedded to the firm itself, butmay choos job
oppotunities solely on he lifestyle abusness and its geographic location offers to the individud
and higsher family. As business leaders know, the 21% century professiond increasingly expects the
best of dl worldsbhigh pa/ing jobs flexible work hours, recreation access, safe communities for
children, end Bof course Bingant globd internet access and phore a the push of abuton.



Vermont has the potential to offer al of thisDand more Bto the world@ best and bightest
engineering and environment professionds. As the &-StateOvision beomes fully realized, the
promise of Vermont as an ideal, 21 century Gcommuting hubGhat hdps attract and retain top
talent is an unpaalleled oppotunity, where individuds and ther families can live and work in the
beauty and helth of Vermont, yet be seamlessly connected to clients, busness patners, and
emerging oppotunities around heworld.

The (-StateOd so idedlly ensures the Vermont capture of an

Asthe @ StateOvision emerging holstic design and innovaion merket that can benefit
becomes fully realized, the communities satewide.  With telecommunicationsqudity
promise of Vermont as an increasing each day Pand the stilted video conference of only
ideal, 21% century G last year dready becoming nexrly seamless internet interactions
commuting hubGhat hdps of today (and only improving every moment) Bawireless
attract andretain top lentis infrastructure throughoutthe state will alow professionds and
an unpaalleled oppotunity firms to choose locationswell beyond Vermont® most popubus
counies.

In fact, Vermont has the oppotunity to capitalize on aholistic engineering approach to green
econorry chalenges with the @&-StateOdevelopment itself. Suppoting dustered location in existing
downtown centers of theinfrastructure demanded by 21 century professionds Bfrom internet cafes
to modan office spaces, the holistic engineering d Vermont@ green econamy and e State are
maximized. And by maximizing the use of Vermont-based buiding meterials, minimizing the
environmental footprint of new commerce, and innovaively investing in Vermont® rural econony,
the (- StateQitself becomes critical to the capture, development, and promotion ofthe holistic brand.

Leveraging the E-State: Actionsand Recommendations Given the unpaalleled econonic
development promise of Vermont@ (&-StateOeffort, the VIEEAC will actively take alead in 2008
to:

vV engaetheVermont TelecommunicationsAuthority membership in developing grategies
that promote investment in Vermont @&-StateOdevel opment and serve to atract 21% century,
holistic and innovaive enginesring and environment professionds;

vV explore G-StateQinfrastructure oppotunities that complement the holistic approach to
engineering, design and innovaion: eg., mnimizing energy use and carbon Gootprints,O
maximizing u® of Vermontgrown and pioduced materias, and focusng on 2% century,
community-based investments such &s interne cafes and piofessiond, wireless office clugers
developdl in existing Vermont town centers.

CONCLUSION: ENGINEERING BEYOND GREEN

Theengineering and environmental professionds tha will bein greatest demand throughout
Vermont, the naion and world in the 21™ century will beindividuds trained to think beyond @reenO
and QGugainable,Orecognized as holistic, areative leaders in an innovetion-led econony. While
there is growing, widespread recognition tha this new generation of engineering and environmental
professionds are exactly wha our globd sodety needs, there is currently no hub or holistic
engineering training, development, and plomotion aaywhere in the world.

The State of Vermont has a unique oppotunity to capture the market for holistic engineering
expertise, design, and innovaionbanichetha will add ungueVermont vaueto the engineering
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and environment enterprise in the globd green econony. With countess naiond reports calling for
aglobd tranormation in engineering education toward amore holistic experience, this oppotunity
for Vermontto befirst will notlast long. The State of Vermont should embrace the concept and
invest in its development, promotion, and advancement throughoutthe state with dlocationsfrom
existing eucation and workforce programs, as well as leveraging its marketing ampagnsand @-
StateOdevelopment to dd the effort.

This preliminary report from the state-authori zed Vermont Engineering and Environment Advisory
Counal (VtEEAC) has outlined the oppotunity for the state as well as several strategic, cog-
effective actionsdready beng plnned (and led by the VtEEAC itself) to capture and promote the
idea over thecoming year. In addition, this preliminary report makes recommendaionsto date
decisionr-makers to drategically invest more activity towardsthis effort through trgeted, smart,
meaningful investments within existing gate programs throughout2008 ad 2009.

Vermont@ reputation for high-qudity produds, its intellectualy creative workforce, and its workday
travel access to mgjor U.S. and Canadian commerce centers (Boson, Montreal, New Y ork) make
our Green Mountain Sate uniqudy poised to corner any nunber of emerging globd markets and
busgness oppotunities. As there is no doubtthat the demand for engineers with hoistic training and
interdisciplinary skills will only increase over the next decade, especidly in the environmental
enginesring ctor, this oppotunity for the State of Vermont to become atrue globd leader and
innovaor should notbemissed.

* % * *x %



Notes and References

' The Cyreen valleyOconcept is one in which Vermont develops a reputation as a world-recognized hub for green
technologies and services, similar to GBilicon ValleyOin California. A January 2006 essay in The Montpelier Bridge
(http://www.vecgreenvalley.org/mont_bridge jan2006.htm) by Vermont Environmental Consortium (VEC) Director
Daniel Hecht noted that the original Qyreen vaIIeyOconcept and phrase were first coined by Paul Hawken in 1997, then
further articulated for Vermont in 2002 by the VECG@ founding president, Peter Murray. Throughout his tenure,
Lieutenant Governor Brian Dubie has also actively championed the Vermont Qyreen valleyQOidea publicly asa

_ platform for economic development and Governor Douglas embraced the ideain his 2006 State of the State address.

" State of Vermont Executive Department Executive Order 03-07, April 30, 2007. Advisory council members
subsequently chose to update their name to the O/ermont Engineering and Environment Advisory CouncilOto ensure
the broadest of economic opportunities were considered for emerging engineering and environmental services sectors
in Vermont.

I Arenson, Karen, ONew Y ork higher education proposal created $3 billion science fund,ONew Y ork Times, December
18, 2007: B6; Krieger, Lisa, GCaiforniainitiative aims to increase ranks of state engineers,GContra Costa Times,

~ January 1, 2008.

¥ The Vermont Captive Insurance Association (VCIA) is the largest trade association for captive insurance in the world.
Established in 1985, the Vermont Captive Insurance Association has served an important role in establishing Vermont
not only as the premiere U.S. captive domicile, but as one of the world's largest and most desirable domiciles. The
Association has grown to provide lobbying support on both the state and federal levels for its 522+ member
companies. In addition, it hosts and supports professional education opportunities for the industry at large. (adapted
from VCIA website: http://www.vcia.com/)

¥ In 2007, Vermont Governor James Douglas proposed that Vermont be the first true Ge-stateOin the U.S. by 2010, with
universal cellular and broadband coverage within the state borders. With bipartisan support, legisiation to create the e-

~ state and create a Vermont Telecommunications Authority passed in the 2007 |egislative session.

Y Testi mony of Nicholas M. Donofrio, Executive Vice President, Innovation and Technology, IBM Corporation, Before

_ the Commission on the Future of Higher Education, San Diego, CA, February 2, 2006.
"' Duderstadt, James, Engineering for a Changing World: A Roadmap to the Future of Engineering Practice, Research
_and Education: The Millennium Project (University of Michigan, 2007; http://milproj.dc.umich.edu/)

YW Lih, Marshall, Engineering Education Innovators Conference Best Practices Summary Report, Engineering Education
and Centers Division, Directorate of Engineering, National Science Foundation, Arlington, Virginia, 1997

~ (http://www.nsf.gov/pubs/ 1998/nsf9892/start.htm).

* Grasso, Domenico and David Martinelli, (Holistic Engineering,OThe Chronicle of Higher Education, March 16, 2007:
Volume 53, Issue 28, Page B8.

¥ The National Academies, Rising Above the Gathering Storm: Energizing and Employing Americafor a Brighter

~ Economic Future, 2006; Duderstadt, James, The Engineer of 2020: Visions of Engineering in the New Century, 2007.

X' Abboud, Leila and Clevstrom, Jenny, Stockholm's Syndrome: Hostages to Traffic, Swedes Will Vote on High-Tech

_Plan To Untangle Snarls With Tolls, Wall Street Journal, August 29, 2006.

! Grasso and Martinelli, 2006.

" Wingfield, Brian and Marcus, Mirriam, America@ Greenest States, Forbes, October 17, 2007.

*V Service Systems, Management, and Engineering (SSME) is anew field uniquely combining computer science,
operations research, industrial engineering, business strategy, management sciences, social and cognitive sciences, and
Iggal sciences. See IBM SSME website: http://www.research.ibm.com/ssme/

* (@Boogle.org Announces Core Initiatives to Combat Climate Change, Poverty and Emerging Threats,OGoogle Press

Center, January 17, 2008; Grose, Thomas, Bringing Scienceto Life, U.S. News and World Report, August 2007.
*National standards for engineering program accreditation are set by ABET, the non-profit organization recognized as
‘the U.S. accreditor of post-secondary degree programsin applied science, computing, engineering and technology.
*'See http://www.uvm.edu/EPSCoR/pdfFiles/Vermont_Science & Technology Plan.pdf, Vermont State Science and

‘Technology Plan, Recommendation 1.3; Vermont Technology Council, August 2006
Xy ermont Governor Jim Douglas State of the State address, January 10, 2008.
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Charge to Vermont Engineering and Environment Advisory Council
State of Vermont
Executive Order No. 03-07
April 30, 3007



STATE OF VERMONT EXECUTIVE DEPARTMENT
EXECUTIVE ORDER

WHEREAS, in the last 30 years, industrialized nations have begun to identify a broad range of
environmental problems within and outside their borders, many of which require responses employing new
complex processes and technologies to cleanup or mitigate past environmental impacts as well as to reduce
or prevent future environmental degradation; and

WHEREAS, the key discipline required to successfully clean up or mitigate past environmental problems
and to reduce or eliminate future environmental impacts is the field of environmental engineering; and

WHEREAS, the field of environmental engineering is an established discipline dating back to the middle
1800’s that has its roots in civil, chemical, and mechanical engineering as well as the supporting disciplines
of mathematics, the sciences, public health, environmental law and the humanities; and

WHEREAS, environmental engineering is playing an ever-increasing international role in working to
identify and implement solutions to problems associated with ground and surface water contamination, air
pollution, hazardous waste, toxic materials, contaminated sites, water supply, public health and safety,
wastewater management, stormwater management and a variety of other challenges; and

WHEREAS, the development of public policy and environmental law has been a critical factor in helping
countries recognize and address their environmental challenges, but it has been the work of the
environmental engineer to adapt scientific discovery to real world problems and deploy mechanisms to
remediate environmental impacts; and

WHEREAS, Vermont is exceptionally well-poised to serve as the link between problem solvers educated
and working here in professional firms and decision makers in countries seeking to resolve environmental
challenges, as we are known worldwide both for our environmental responsibility as well as our
environmental innovation; and

WHEREAS, the State of Vermont’s economic development efforts have focused on supporting the vast
array of firms located within or having offices in Vermont that provide environmental related products and
services to the global market; and

WHEREAS, a significant group of environmental engineering firms in Vermont form the basis for an
industry cluster that, if supported in appropriate ways, will grow and add good paying, skilled jobs to our
economy; and

WHEREAS, a concerted effort to support the field of environmental engineering in Vermont will advance
the State of Vermont’s much broader effort aimed at improving issues of affordability through increasing

the number of good-paying skilled jobs, as well as strengthening education at all levels, with emphasis on
the disciplines often leading to quality employment -- math, science and technology.

NOW, THEREFORE, BE IT RESOLVED THAT I, James H. Douglas, by virtue of the authority vested in
me as Governor of the State of Vermont, do hereby establish a Vermont Environmental Engineering
Advisory Council (the Council), whose composition and duties shall be as follows:

1. The Council shall be comprised of thirteen members, including:

A. Seven members, ex-officio, as follows:
i. the Chair of the Vermont Technology Council,
ii. the Dean of Engineering of the University of Vermont;
iii. the Dean of Engineering of Norwich University;
iv. the President of Vermont Technical College;
v. the State’s Chief Marketing Officer;
vi. the Chair of the Board of Directors of the Vermont Environmental Consortium;
vii. the Secretary of the Agency of Commerce and Community Development;

B. Four members appointed by the Governor;
C. One member appointed by the Speaker of the House of Representatives; and
D. One member appointed by the Committee on Committees of the Senate.



2. Appointed members shall be chosen from the fields of engineering or marketing or from engineering,
science, mathematics or technology academia.

3. The Chair of the Council shall be appointed by the Governor from among the Council’s members. The
Council shall meet at the call of the Chair. Administrative support to the Council shall be provided by the
Agency of Commerce and Community Development.

4. The Council is charged with the following responsibilities:

A. The Council shall serve as an advisory group to the Governor and the Secretary of the Agency of
Commerce and Community Development as well as to any consultants working for the State on
recruitment, retention, and expansion of employment in Vermont;

B. The Council’s objective will be to establish the State as a global center of excellence for the study and
application of environmental engineering and related disciplines necessary to solve environmental
problems worldwide; and

C. The Council shall support and enhance the efforts of the Agency of Commerce and Community
Development to identify and recruit engineering firms to Vermont.

D. The Council shall work with identified stakeholders to establish the infrastructure needed to support the
environmental engineering industry in Vermont, such as making Vermont an education leader in math,
science and technology, supporting universal high-speed internet access for all of Vermont, mitigating
affordability challenges due to the lack of housing, a heavy tax burden, rising health care costs and other
related costs of living that erode the renowned quality of life in Vermont.

This Executive Order shall take effect upon execution and shall expire on June 30, 2010.

Witness my name hereunto subscribed and the Great Seal of the State of Vermont hereunto affixed at
Montpelier this 30th day of April, A.D. 2007.

James H. Douglas, Governor

By the Governor: Kiersten Bourgeois, Secretary of Civil and Military Affairs
Executive Order No. 03-07
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Vermont Engineering and Environment Advisory Council (VIEEAC)

Comments and Questions

Domenico Grasso, Ph.D., P.E., DEE (Chair)

Dean and Professor

College of Engineering and Mathematical Sciences
University of Vermont

109 Votey Building

Burlington, Vermont 05405

domenico.grasso@uvm.edu
802-656-8413




