
Co-development of Academic and 

Campus Sustainability at F.I.T.: 

A Campus Classroom Model

Dr. Ken Lindeman

Florida institute of Technology

Dept. of Education & Interdisciplinary Studies



University Sustainability  

Academics

ResearchCampus  

Three components for universities:

Why university sustainability?  

- Competitive advantages 

- Reduce expenses, 

- Increase revenues 

- Desire to innovate

- Desire to improve society

- Student demand…



University Sustainability:  

Academics

ResearchCampus 



www..fit.edu/sustainability

http://www.fit.edu/sustainability


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). 



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… 



The Path to a New Degree:

The Bachelor of Science in Sustainability 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 



Student Demand

- Though definitive numbers are unavailable, student 

interest is reflected in the increase in 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. 



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. 



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


www..fit.edu/sustainability

http://www.fit.edu/sustainability


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 is 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. 



Sustainability: 

Hybrid Skills Needed 



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.



- 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. 



- 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 

including:

- Dormitory Recycling - Sustainable Dining

- Sustainable Events - Land & Water 

- Campus GIS - Sust. Buildings

Sustainability – Student Projects





ISC 4000

Applied Sustainability, SP 14

Course projects

All students (24) are in the       

Sustainability minor or major



Merging many diverse disciplines 

produces new concepts and vocabularies  

• Energy poverty

• Solar shingles

• Climate refugees

• Failed states

• Microcredit

• Social traps

• Triple bottom line

• Rainwater harvesting

• NGO

• Grasstops

• BMPs

• Vampire power



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



• Negative feedback causes system outputs to 

lessen - and to trend the system to 

equilibrium.  

• - equilibrium in mechanics

- homeostasis in biology 

- rules/regulations in law and government. 



Sustainable Systems

require 

Dynamic Equilibrium

which is undone by

Uncontrolled Feedback Loops

which create

System Traps 



System Traps  (Meadows, 2008)

Success to the Successful  (= Winner Take All; The Monopoly Effect)

Seeking the Wrong Goal

Shifting the Burden (= Addiction…)

Rule Beating

Drift to Low Performance

The Tragedy of the Commons

Escalation



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

Search:  “Sea Level Rise Library”



University Sustainability:  

Academics

Research
Campus 
Facilities 





Campus Classroom Products include: 



Campus & Facilities Sustainability 
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)



Solar-Powered Maintenance Fleet

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.



The Botanical Gardens:    

Our Unique Jungle

- 16-acre subtropical preserve 

and flood plain that contains 

more than 200 species of 

palms, bamboos, and ferns. 
- Cited in the AAA 

Travel Guide and 

used by F.I.T. 

students for outdoor 

recreation and 

studying for over 50 

years.



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:
SILVER

GOLD
PLATINUM

CERTIFIED



Student Sustainability Projects for LEED

• Academic partnerships with Facilities as part of 

Sustainability class projects:

• Students assess and document 

specific credits needed to 

achieve certification.  

• Outside firms often bill $1.5K 

per credit, but we minimize 

these expenses by using 

student projects.   



University Sustainability:  

Academics

Research
Campus    
Facilities 



Research Activities

Sustainability 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 quality 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, 



Next steps common to the 

development of university sustainability programs:

- Campus sustainability certification via STARS

- Campus climate plan and GHG inventory

These two fundamental steps (and others) won’t 

properly happen without a:   

- Campus Sustainability Director



What is STARS?

• Sustainability Tracking, Assessment & Rating System

• The premier university campus sustainability eco-label

• A voluntary, self-reporting framework

• A common standard of measurement 

for sustainability in higher education

• Managed by AASHE… 



AASHE: Association for the Advancement for 

Sustainability 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 



If you can’t measure it, you can’t claim it… 



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)



Questions?

The Academic Program?

Sustainability Research?

Jobs and Sustainability?


