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University Sustainability

Three components for universities:

Why university sustainability? Academics

- Competitive advantages
- Reduce expenses,
- Increase revenues

- Desire to innovate

- Desire to improve society Research

- Student demand...
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University Sustainabillity:

Academics

Research




What is Sustainability?

Academics

Home

Student Sustainability
Research Guide

Virtual Climate Adaptation
Library

Dept. of Education &
Interdisciplinary Studies

2011 Sustainability Forum
Sustainability 2009 (Book PDF)

Sustainability Home Page

Related Major Programs

Academics Campus & Community Research

Student Organizations

Applied Sustainabi]jty Education

Sustainability is one of the most important and marketable specialties available in the

21% century. Florida Tech offers multi-disciplinary sustainability education via
a Bachelor of Science in Sustainability Studies and a program Minor in
Sustainability. We use innovative courses, systems thinking skills. and applied projects

Program Information

e Major: Planning and

to unravel the complexity and build real-world expertise in your areas of interest. Final E:‘L‘Ve-‘(*: e
5 s A X N . | §
projects use a campus classroom model: students address university sustainability Fc::r: semEs At

challenges o develop marketable skills for diverse occupations. What over 750 global

CEOs think: future prospects in sustainability. DAl

» Registering: ISC 1500
Bachelor of Science in Sustainability Studies » Bio-physical Thresholds

Florida Tech's major program in Sustainability Studies expands on our well-known science and engineering strengths
and combines customized business and social science courses to produce graduates that can operate across multiple

disciplines in the 21¥ century. Four concentrations are offered: Technology & Engineering; Business &
Economics; Environmental Sciences; and Social Sciences. Student capstone projects required for the major and minor
programs are helping to spear-head sustainability education initiatives on-campus and around the Space Coast.

Program information is available in the Major Planning and Elective Guide and at Sustainability Studies. The major
planning and electives form is used to plan diverse electives within and among the four concentration areas. Please
contact Sustainability Education Program for more information on any question. Over 50 job descriptions: University
Sustainability Professionals.

www..fit.edu/sustainability

Florida Tech’s Minor in Sustainability is available to undergraduates from any College - Science, Business, Engineering,
Aviation, and Psychology/Liberal Arts. Since 2010, students from over 15 majors from all five colleges have taken
advantage of this program. The minor consists of 6 courses (2 required, 4 elective) that total 18 credits. With planning,
many students can integrate most courses into their sustainability education curriculum. Two courses are required for the

Undergraduate Minor in Sustainability
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FIT Minor Program In Sustainability started in 2010.

Surprisingly, of almost 100 colleges & universities in
Florida, <10 minor programs in sustainability.

35 students/yr from all 5 F.I.T. colleges and >15
different majors.

This Is three times more than the second most
popular minor on campus at FIT (of 25 minors total).
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For the Minor, 18 credit hours are required (6
classes), 2 were new classes:

- Introduction to Sustainability - ISC 1500

- Applied Sustainability (project class) — ISC 4000

Students said that they came to FIT or stayed due
to the minor.

Minor capstone projects have improved campus.

Success of the minor program triggered research
into the possibility of a major program...
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The Path to a New Degree:
The Bachelor of Science in Sustainablility Studies

We could not justify building a new Bachelor
program in Sustainability Studies without
demonstrating that there was:

- student demand for a major degree program
- a legitimate job and career market
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Student Demand

- Though definitive numbers are unavailable, student
Interest is reflected in the increase Iin university
bachelor’s degree offerings, with >70 degrees now
available in the U.S. — most since 2000.

- A survey of 16,000 college applicants and parents found
that 66% expressed an interest in the college’s
sustainability efforts and 24% said such information
would “very much” impact their decision to apply to or
attend the school (Princeton Review, 2011).

- Numerous national and regional newspaper articles
report expanding student interest in sustainability
curricula.



Bachelor of Science Major Program Name 5T College or School
Appalachian State Univ. Sustain. Develop. — Agriculture | NC University College

" " " Sustain. Develop. - Comm. Dev | NC University College

" " " Sustain. Develop. - Eny, Studies | NC University College
Aquinas College Sustainable Business MWl Business
Arizona State Univ. Sustainability AZ Sustainability
Catawba College Sustainable Business MC Business
Clemson Univ. Soils & Sustainable Crops 5C Agricult, Forestry & Life Sci.
Eastern Kenonite Univ. Environ Sustainability WA | F
Ferris State Univ. Architecture & Sustainability Ml Architect & Landscape Archit,
Furman College Sustainability Science SC Sustainable Studies & Science
Hofstra Univ. Sustainability Studies MY Sustainability Studies & Scj
Indiana Univ. - Purdue Univ. Sustainable Manag & Policy IN Public Administration & Policy
Kean Univ. Sustainable Science Ml Ctr for Sustainability Studies
Libscomb, Univ. Sustainable Practice TN | Inst for Sustainable Practice
Maharishi Univ. Sustainable Living 1A *
Montana State Univ. Sustainable Food & Bioenergy MT | Agriculture
Mountain State Univ. Environ Sustainability WV | Arts & Sciences
Ohio State Univ. Environ, Econ, Dev & Sustain. OH | Environ & Natural Resources
Paul Smith College Matural Res Sustainability MY Forestry, Nat Res, & Recreat
Philadelpghia Univ. Environ sustainability P& Science, Health & Liberal Arts
Rensselaer Polytechnic Inst. Sustainability Studies MY Humanities, Arts & Social 5c]
Rochester Institute of Tech. Environ Sustainability MY Applied Science & Tech

" " " Environ Sust, Health & Safety MY | Envircn Studies & Science
&t Petersburg College Sustainability Management FL Business
Tennessee Tech. Univ. Environ & Sust Studies TN | Environ Studies & Science
Unity College Sustainable Agriculture ME | Sustainahility & Global Change

" " Sustainable Energy ME " "

Univ. of California - Davis Sust Agriculture & Food Sust, CA | Agriculture
Univ. of Florida Sustainability & Built Environ FL Design, Canstr. & Planning
Univ. of Kentucky Sustainable Agriculture KY Agriculture
Univ. of Maine Sustainable Agriculture ME | Agriculture
Univ. of Mass - Amherst Sust Food & Farming MA | Agriculture
Univ. of New Haven Sustainability cT #
Univ. of Oklahoma Environ Sustainability oK Enviran Studies & Science
Univ. of Oregon Sustainable Commercial Devel. | OR | Urban Studies & Planning
Univ. of Vermont Sustain. Landscape & Hortic VT | Agriculture
Univ. of South Dakota Sustainability Studies 5D Suyst Studies & Science

Over 40 B.S degrees exist
with the word Sustainable or
Sustainability in the title in the
US.

Over 30 B. A. degrees.
There are at least 50 similar
degrees in Europe, Canada,
S. America, and Australia.

Africa, India, Asia?

Most are not at technological
universities.
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The Emerging Sustainability Career Landscape: Real and Growing

Jobs often focus on best management practices (BMPs) for
optimization of discipline-specific systems.

There are dozens of research and management titles and occupations,
some include the word sustainability, some don't.

Many careers involve interdisciplinary skills and are shaped by the
unique details of different positions:

- a company that engineers more efficient energy systems,

- a university/corporate partnership that maps supply chains,

- an gov. agency developing natural resource management plans,
- a NGO or law firm working on science-based public policy

Lists of jobs and websites are at: www.fit.edu/sustainability/faq



http://www.fit.edu/sustainability/faqs
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Home What is Sustainability? Academics Campus & Community Research Student Organizations

Excellence in Academic Sustainability

Whether the focus is science, engineering,
business, or their countiess interconnections,
Florida Tech has rigorous Bachelor of Science and

inor programs in Sustainability with key courses,
lone projects, and many research
unities. Sustainability opportunities are

nding and graduates bulld marketabdity across
diverse technical and business disciplines.

Sustainability professionals create and manage environmental, economic. and social systems using interdisciplinary skills across a vade array of careers.
Of 750 global CEOs, 91% report their company will employ new sustainability technologies within 5 years (UNGC, 2010)

As campus members of the Association for the Advancement of Sustainability in Higher Education, Florida Tech students. faculty and staff have access
to many benefils to advance career tracks in sustainability studies through courses, campus projects, and research.

Sustainable systems can be created and maintained with well-designed best practices - management routines that improve resiliency and long-term
production. As an intemational leader in education and research, Florida Tech is itself an engine of sustainability. Every day, the university serves to
inform, propel and sustain:

* Best practices in sustainability studies and associated initiatives through capsione research projects that connect and multiply Academic,
Campus, and Research programs,

* The discovery and application of new information and tools through the innovative work of our student body. faculty. staff. and centers of
excellence,

* Leader development in business, government, non-profit, and educational sectors through top-flight academic programs that graduate

workforce-ready sustainability studies professionals.
— —— —g E— THar

www..fit.edu/sustainability
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Bachelor of Science — Sustainability Studies

- Scoping concluded that a major was tractable and
In demand (e.g., >70 BA/BS degrees in U.S. with
more being added).

- Launched in Fall 2013. Currently only 3 other FL
universities have bachelor degrees. More coming...

- Our curriculum i1s STEM—centric, a brand
differentiator; many other programs are BA-type.

-Four concentrations are offered at Florida Tech:

- Technol. & Engineering - Business & Economics
- Environmental Sciences - Social Sciences.
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Sustainability:
Hybrid Skills Needed
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Degree Requirements — Bachelors of Science in Sustainability Studies
- Candidates must meet minimum course requirements (124 total credits).
These include 1 year each of: biology, calculus, physics and chemistry.

- Subsequently, 24 credits of restricted electives from the four Program
Concentrations are required as follows:

- Environmental Sciences minimum of 6 cr (ES)
- Technology & Engineering minimum of 6 cr (TE)
- Business & Economics minimum of 6 cr (BE)
- Social Sciences minimum of 6 cr (SS)

- To encourage students to focus on areas of greatest individual interest,
students take an additional 15 credits from one or more of the program
concentrations in consultation with their academic advisor.

- These electives are termed “Concentration Courses” in the program
planning guide. The 15 credits can come from any courses in the list of
program electives.
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- A collective commitment Is growing across campus to
make Florida Tech a sustainability leader.

- A campus classroom model is fundamental —
academics & campus efforts are unified as possible.

- An ontogenetic (i.e., developmental) process. Many
opportunities and strategic are open for strategic
exploration as this program grows...

- This requires both a top-down & bottom-up approach.
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- Final projects use a campus classroom model:
students build campus projects to develop
marketable skills and operationalize best
practices.

- New campus products and services are being
created by new Student-Staff-Faculty Teams
iIncluding:

- Dormitory Recycling - Sustainable Dining
- Sustainable Events - Land & Water

- Campus GIS - Sust. Buildings



Florida Tech: Campus & Community Sustainability Initiatives — Nov 2013

- Workspace Recycling’
- Electronics Recycling

Recycling

Campus Events®’

Sustainable
A1

- Community Events?’

- Compost Sourcing
Dining Qil - Van Fuel

New Construction: - Dormitory Recycling®

- Aquatic Center - Landscape Recycling

Sustainable N pd
Buildings - Web Site Content Management

Existing Bldg Operations: / Project Manag. & Dm'_ng
- Ruth Funk Center Communications Services

- WFIT Studios
N -Inform Services; SochMedla - Organic Coop
- Certified Products

- Campus GIS Datalayers
- Community Datalayers Cnmpostmg System
- Rainwater Harvest - Energy Manag.
Spatial

I

) Land-Water Green IT
Analysis

- Invasive Plant Mltlgatlon - Electronics RECW""E

- Jungle Species Inventories

1 Corporate Support:
Siemens & Waste Manag.
2 Internships:

Smooth Running, inc., Keep Brevard
Beautiful, Woman’s Business Center, & Red: Student Teams
International Student Scholar Services White: Student Projects

-
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Applied Sustainability, SP 14

Course projects

All students (24) are in the
Sustainability minor or major

Project

CON 2015
CON 2014
Green Building CVE 2015
Guidelines,
Habitat for Humanity CON 2015
CON 2016
CON 2016
Solar Panel Scoping Sus 2015
Campus CVE 2015
Stormwater Plan
{w Facilities) CVE 2014
AERO 2014
S Purchasing Plan (w
_ gPlan (w/ | gy g 2015
Business & Retail Ops)
CON 2015
Res Hall Move-out ENSIHUM | 2015
Sustainability BUS ENV 2015
MﬂrkEting COM 2015
Sustainable 1sC 2015
Transportation Plan
(w Facilities) MAE 2014
MaR BIO
BUS 2015
HUM 2016
Sustainble Events and
. . MAR BIO 2014
Community Projects
MaR BIO 2016
ENS 2014
CBE 2015
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Merging many diverse disciplines
produces new concepts and vocabularies

* Energy poverty - Triple bottom line
» Solar shingles * Rainwater harvesting
* Climate refugees « NGO

 Failed states « Grasstops
* Microcredit « BMPs
» Social traps « Vampire power




Y Forida Institute of Technology

¥J  High Tech with a Hum

Thinking in Systems, Meadows (2008)

Feedback Loops

— Amplifying
— Stabilizing

 Limits control systems (bottlenecks)

* Limits are numerous and layered

* Response Delays are common and extended
Bounded Rationality...

SYSTEM TRAPS
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!
T NEGATINE FEEDBACK
MARTENANGE OF EQUUBRIVM AND ConVEREENCE

L

PITIVE FEEPBACK
EXPONENTAL SROMTH AND piVERSENT EERAIOR

* Negative feedback causes system outputs to
lessen - and to trend the system to
equilibrium.

e - equilibrium in mechanics

- homeostasis in biology

- les/egulations i Jaw and government.
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Sustainable Systems
require
Dynamic Equilibrium
which is undone by
Uncontrolled Feedback Loops
which create
System Traps
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o System Traps (Meadows, 2008)
Success to the Successful (= Winner Take All; The Monopoly Effect)
Seeking the Wrong Goal

EXPLUION

Shifting the Burden (= Addiction...)

. THERE & M INERMIFATE SITATION
Rule Beating B
HE

. ]
Drift to Low Performance S

FXITVE FEEPBACK
EXFONENTAL EROHTH AT pIVERSENT EEHAVIOR

The Tragedy of the Commons

Escalation
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FIT Virtual Climate Adaptation Library
>1400 pdfs on adaptation tools for coastal areas by state country.

Q ) Hovida Institute of Technolag)

A Beh ol o M ot

Virtunl Climats Adaptation Lilirary

US: Florida US: East Coast US: Gulf Coast US: West Coast & Hawall US: National Canads Latin America & Caribbean Europs Africa Middie East Asis & Indian Ocean
Australia & New Zealand Pacific Islands Global Climate Communications

Archives:

Coastal Climate Change: Adaptation Manning & Implementation =
Coud-bazed srchives on local throogh international cosatal dimate plasning since 2009
o Ower 1250 reporta/articas are i 15 deacterias and >80 sdirectorus abave
* Manning gudelnes in » 10 linguages avallable (Englsh, Spanish, Chimese, Arsbic, Japanase, Garmpn, Mndl, Fartuguese, Frencn, Maban, Russian) "
O Note:
¢ Artiches and rpan e wekome o vy language (bakow)
o n
Other Adaptation Planning Resources - nmnuau.s.nudnmmu.h ﬁ-—_ Surging Seas. Strauss w gl 2012
Wide arrays of related recources are sled avadable at the Climute Adistation snosiedgs Exchiangs, Exaeystem Saced Mesagument Tool Metwory, Georgatown University's Adaptation Osainghousd, MOAAS Digital Coasts, Stomm e
1 paln, And othar resourcas. Souctes of weldnan intlude
* EBM! Wobmars are offered on spatial management, including chrate planning, at the portal of the Econyste od Mansgemant Teols Networs Adaplation Tool Kit: Seq frvel Hise &
o TCLER: WeRinars are heatad on kcal planning for sustainatility by Local Governmants Tur Sustainabiity - 1CLEL ICLET Soctheast U5, sutieas archilvs = Constal Lood Use, GCC. 2014
¢ CCS: Webinors on cimate, enargy, and economice are hosted by the Ce ! lemate Ytzategie
o SACE: Wabinars are nosted by Clis Iy ). Wabinar wehives are avallible troe 2008 Protactiog Plorida’s Comanmnities,
DCA, 2003, Little knowe and exceptionsl
HSS Teeds
camhy rean t wming &
Submissions
We thank masy colloagues who huve contributed Nas rom diversa reglons. I you have dotuments oo coastal dimate adagtation 10 formard, please contact sillraiyBNLady, Use of copyrightad material is reatricted to nonprenit harge
sducational parpases anly sndl & not Intended for commercial use 1 the ownsr of any sorks shouid wish & document 19 be rmoved, plasse contact sty it ed ntss N t and
Econ ' mbani [ ang
. |l i My i for Dint

o 3 e\ G ] ST ) B 1 S 6 B — )

Search: “Sea Level Rise Library”
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University Sustainabillity:

Academics

Campus

Facilities Rl




Florida Institute of Technology

O SSUSTAINABILITY (@ yemeen

Home What is Sustainability? Academics Campus & Community Research Student Organizations

Solar Fleet of Campus Vehic],es - Recharging

.
m‘

| CAMPUS & COMMUN

Campus & Community

Home

Recycling

Sustainable Buildings
Dining Services
Land/Water Management
Sustainable Events
Communication

Campus & Community Trolley

Students as Innovators

Diverse student, staff, faculty, and community partners have started new sustainability

initiatives. Some programs combine academic courses and student capstone projects to B EEERIEE IS 1

produce innovations on and off campus.

i Our Student Government
Sustainability capstone projects use a campus classroom model: students develop and | Association provieds bikesto |
manage real-world sustainability projects to generate solid learning experiences and | students on a space- ;
sharpen marketable skills. These efforts include student-staff-faculty teams working on available basis. Go by the SGA officz in
issues such as:

the Evan's Student Center to check one |

» Recyceling: Projects include electronics, dormitory, and workspace recycling. Best
practices are re-inforced by e-mail, social, and print media products with the
communications team and Facilities Operations - Recycling. Corporate donors include Siemens Engineering and

Waste Management. E E

Sustainable Buildings: Students assist implementation of best practices in building . !
management systems. Students have worked on diverse LEED and FGBC credits ACAMPUS

b 5
on energy, indoor air, water management, and other systems with buildings m l ' s A
staff in Facilities Operations.

= Dining Services: Sourcing of food waste for the composting project, expansion of cerified sustainable coffee
options, and cooking oil to power university vehicles are among the projects scoped or implemented for cn-campus

dining options.

- Land & Water: Students and staff maintains a vermiform composting system using waste from two campus dining

halie /Q1 IR and Panther Nininn Halll Rnth enil and lintiid tea cuner_fertilizer ie haniectad frnm wnrmhaniicace in niir 18
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\ Campus Classroom Products include:

- Workspace Recycling!
- Electronics Recycling

Campus Events®’

Sustainable
Recycling Events
s
- Aquatic Center - Landscape Recycling
Sustainable \ / /
Buildings
Existing Bldg Operations: / PrOjECt Manag' & Dining

Services

- Organic Coop
- Certified Products
Energy Manag.

Green IT

- Ruth Funk Center Communications

- WFIT Studios
B Inform Services; Social Medla
- Campus GIS Datalayers
- Community Datalayers Cumpustmg System
- Rainwater Harvest

Spatial
Land-Water

Analysis

- Electronics Recvcllng

- Invasive Plant Mltlgatmn

1 Corporate Support:
- Jungle Species Inventories

Siemens & Waste Manag.
? Internships:

Smooth Running, Inc., Keep Brevard
Beautiful, Woman’s Business Center, &
International Student Scholar Services

Red: Student Teams
White: Student Projects
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Campus & Facilities Sustainabllity
Siemens Energy Savings Performance Contract

 New 1,000-ton Central Water Plant powered by two
state-of-the-art high efficiency turbo-core chillers

* Installation of office lighting motion sensors and
window solar film across campus

 Annual reduction of 6,500 tons In
greenhouse emissions

 Major annual electricity savings campus-
wide (approximately 27%; 8,000,000 KWh)
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Solar-Powered Maintenance Fleet E'

Florida Tech
&7 SUSTAINABILITY.

Facilities Management reduced carbon emissions and
fuel costs by replacing some of its gas-powered fleet
with electric carts and building a solar-charging station.

These university carts recharge
by drawing from the grid at

night, when rates are lower. ﬂ” {ﬁ i i el |
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The Botanical Gardens:
Our Unique Jungle

- 16-acre subtropical preserve
and flood plain that contains
more than 200 species of

Cited in the AAA
Travel Guide and
used by F.I.T.
students for outdoor
recreation and
studying for over 50
years.
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Sustainable Buildings:
Student - Facilities Team Products

 LEED = the global building standard that
Incentivizes underused best practices.

 Ultimately saves energy & water $$

* Four rating levels based on credits
earned among dozens of
sustainability criteria:

PLATINUM
GOLD

SILVER

CERTIFIED
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Student Sustainabllity Projects for LEED

« Academic partnerships with Facilities as part of
Sustainabillity class projects:

e Students assess and document
specific credits needed to
achieve certification.

 Qutside firms often bill $1.5K
per credit, but we minimize  w SFEEEEE .
these expenses by using
student projects.
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University Sustainabillity:

Research




A5 Tlorida Institude of Techknology Research Activities

Sustainabllity is a theme in funded faculty research across
many departments and all colleges. Direct and indirect
sustainability research occurs among dozens of faculty
members and includes:

- ecosystem monitoring and conservation,

- cyber security,

- coastal management,

- groundwater guality and storm water management,

- corporate social responsibility,

- aquaculture of food and ornamental fish species

- paleoecology and climate change,

- green chemistry

- recycled materials in road construction,
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Next steps common to the
development of university sustainability programs:

- Campus sustainabillity certification via STARS

- Campus climate plan and GHG inventory

These two fundamental steps (and others) won't
properly happen without a:

- Campus Sustainability Director



Florida Institute of Technology
n s High Tech with a Human Touch™
What is STARS?

Sustainability Tracking, Assessment & Rating System

The premier university campus sustainability eco-label

A voluntary, self-reporting framework

i A Com mon Standard Of measu rement Version 1.1 Technical Manual

February 2011

for sustainability in higher education

 Managed by AASHE...




\\) Florida Institute of Technology

High Tech with a Human Touch™

AASHE: Association for the Advancement for
Sustainabllity in Higher Education

* An association of colleges & universities
working to “Empower higher education to
lead the sustainability transformation”

* Over 1000 college/university members.

* Professional home for campus sustainability
officers.

 Accreditation home for STARS I"
aashe



ST®RS

SUSTAINABILITY TRACKING

ASSESSMENT & BRATING SYSTEM
The Sustainability Tracking, Assessment & Rating System™ (STARS) is a transparent, self-reporting
tool for colleges and universities to measure their sustainability progress. STARS® was developed by
AASHE with broad participation from the higher education community. The system includes
environmental, economic, and social indicators, which are divided into four categories related to
campus activities: Education & Research, Operations, Planning, Administration & Engagement, and
Innovation. All of the requirements for evaluating and scoring institutions are transparent and made
publicly available. Points are earned in each category and lead to 2 STARS Rating (listed below). Any
institution that wishes to participate in STARS but does not want to publish its scores may participate
as a STARS Reporter.

* Provides a framework for understanding sustainability in all sectors of higher education.

* Enables meaningful comparisons over time and across institutions using a common set of
measurements developed with broad participation from the campus sustainability community.

= Creates incentives for continual improvement toward sustainability.

= Facilitates information sharing about higher education sustainability practices and performance.

» Builds a stronger, more diverse campus sustamability community.
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Other Next Steps at F.I.T.
- all depend on additional funding

- Additional LEED or FGBC buildings

- Expanded solar energy generation - when
possible as cost/benefit analyses suggest

- Endowed funding support

- Many other items (see STARS list of credits)
e
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Questions?

The Academic Program?
Sustainability Research?
Jobs and Sustainability?

SIEMENS



