SYLLABUS

Course Title

Principles of Sustainability in Complex Systems

Course Number
0MN 500, Section A



Credits


Two

Instructors

Tom Wessels




603-283-2334




twessels@antiochne.edu



Becca Rodomsky







603-283-6117








rebecca_rodomsky@antiochne.edu


Dates of Class

July 15-19, 8-noon each day

COURSE DESCRIPTION

Life has sustained itself on this planet for at least 3.5 billion years. If we want to develop truly sustainable human systems, we only need to look to the natural world. In this scientifically based course we will examine the foundational laws that govern all sustainable systems, these are: the law of limits to growth, the second law of thermodynamics, and the law of self-organization. We will work with these laws at various spatial and temporal scales in biological and ecological systems to develop a firm grounding in their functioning. We will then apply them to human systems as a means to develop sustainable models.

LEARNING OBJECTIVES

Students will be able to:

1.
differentiate between linear and complex systems and the attributes of each

2.
understand self-regulating and self-reinforcing feedback loops and how they can initiate bifurcation events in complex systems

3.
work at various spatial and temporal scales as a way to examine system function

4.
learn to apply the law of limits to growth, the second law of thermodynamics, and the law of self-organization to organizations, businesses, and economic models

5.
understand that energy efficiency and conservation are directly linked to sustainability

DISABILITIES

If you have a documented learning disability, or need special accommodations to optimize your learning, please talk with the instructors as soon as possible. This information will remain confidential.

TEXT

Wessels, Tom. 2006. The Myth of Progress: Toward a Sustainable Future. University of Vermont Press. Lebanon, NH.

RESERVE READINGS (electronic access in the First Class course folder)

Capra, Fritjof. 1996. The Web of Life. Anchor Books Doubleday. New York. 

Chapters 2-5.

Ehrlich, Paul. 1986. The Machinery of Nature. Simon and Schuster. New York.

Chapter 4

Molles, Mannuel. 2006. Ecology: Concepts and Applications. McGraw Hill. Boston. Chapter 11.

Wilson, Edward O. 1992. The Diversity of Life. W.W. Norton and Company. New York.

Chapters 7 and 10.

FIRST CLASS FOLDER

The First Class course folder will be used for posting questions, sharing resources, and any other productive communications, as well as posting your pre-class assignments. If you have a personal question use our personal e-mail and not the class folder. However, if you have a question that will benefit the class post it in the course folder. All reserve readings will be accessed in the course folder.

PRE-CLASS ASSIGNMENTS

Readings

By June 30 students will have read The Myth of Progress and all reserve readings. During the course each evening students will review the appropriate course readings for the following day as posted in the syllabus under assignments due.

Concept Paper 

All of the readings for the class are science-based. While reading these assignments students should be considering which scientific laws, principles, or concepts presented in the readings are the most significant in their application to sustainable businesses or economic systems. After all the reading assignments have been completed by June 30 students will then write a 2-3 page paper identifying the one scientific law, principle, or concept that they believe is most significant in terms of creating a sustainable business or a sustainable economy. The paper will include logical arguments and or examples supporting their decision. 

These papers will then be posted electronically in the First Class course folder as attached word documents by July 5. Students will read all the posted papers and by July 11 will respond to the course folder stating which law, principle, or concept they think is most significant based on a collective review of their peers arguments.

Theorists Note Cards

After reading chapters 2-5 in The Web of Life, skim the text again and review the different theorists and their theories.  Pick four theorists whose work resonates with you.  Using four 3x5 note cards, on each card write down: the name of one theorist, a summary of their theory and the year or decade that they did their work.  We will be using these cards during the July 15 class for a group activity.

VERIFICATION

Class Participation—We will be involved in many application exercises and discussions in this class. Students will need to be prepared by doing all the readings prior to the start of the course and then reviewing particular readings the night before each class session. Since most of the readings are on scientific subjects that may be new material, prior to the start of the course please post any questions that you have about any material in the readings in the First Class course folder. We will respond to all the questions to clarify them so everyone is up to speed by the start of the class. 

Pre-class Concept paper—see above under Pre-class assignments

Sustainability Analysis Paper—For the final project you will conduct a sustainability analysis for your business or an organization of particular interest to you. If it is a large business or organization then you may need to examine just a department or unit. In your examination you will focus on material and energy flow inputs and outputs, as well as whether the organization is as self-organized as it could be. You should look to see if energy and materials use can be made more efficient and if waste can be reduced. You will then write up your findings of the present status of your organization from which you will develop recommendations for how the business or organization can move to a more sustainable mode of operation.  As we work through the readings and exercises, begin to take notes on how concepts we are learning in class can be applied to your final project.  

Your paper should be submitted as a hard copy. It should be in 12-point font, single-spaced with ample margins for comments, and should be printed double-sided. Papers should be between 10-20 pages. This sustainability analysis paper will be due by 

August 30.

Papers will be assessed by:

1.
organization and clarity of writing

2.
quality of documentation

3.
the strength of the recommendations to improve sustainability

FOR THOSE WHO HAVE TREPIDATIONS ABOUT SCIENCE

To truly understand the realm of sustainability, one has to have a trans-disciplinary approach to knowledge with science being one of the necessary components. However, to be successful in this class it is not necessary to have a strong science background. Even if you never had a science course in your undergraduate program, we are confident that you will gain a lot from this class. 

In terms of the readings prior to the start of the course, the most challenging will be The Web of Life. In Ecology: Concepts and Applications there is some math that you can ignore if you find you are getting bogged down in it. You may want to read these last of all your readings. The other readings are quite accessible even for the non-scientist. Since The Myth of Progress covers all the concepts we will examine in this class it will make the most sense to read that book first.

CLASS SCHEDULE

July 15
Course overview, Deconstructing science, The importance of temporal and spatial scaling, Introduction to linear and complex system science, Positive and negative feedback loops, Bifurcation events 



Assignments due: 

REVIEW READINGS: The Myth of Progress, Introduction and Chapter1,

The Web of Life, Chapters 2-5. 

Bring 3x5 Theorists Note Cards (see pre-class assignments)

July 16
Limits to growth and nestedness, R and k selection, Population growth and carrying capacity, Energy flow at the ecosystem level and the second law of thermodynamics, Antientropic, dynamic equilibrium, and entropic systems.

Assignments due:


REVIEW READINGS: The Myth of Progress, Chapters 2 and 3,

Ecology: Concepts and Applications, Chapter 11

July 17
Self-organization at the ecosystem level, Symbioses and coevolution, Niche separation and specialization, Factors that foster species richness.


Assignments due:

REVIEW READINGS: The Myth of Progress, Chapter 4,


The Machinery of Nature, Chapter 4

The Diversity of Life, Chapters 7 and 10

July 18
Field trip to Putney Central School town forest to conduct species area curve field study to examine factors that foster species richness

July 19
Self-organization at the organismic level and feedback loops, Castles of Clay, Human dimensions of self-organization


Assignments due:

REVIEW READINGS: The Myth of Progress, Chapter 5.

DIRECTIONS FOR PUTNEYFIELD TRIP

We will be conducting one field trip in this class (it is underlined in the class

schedule) and we will go regardless of weather. Be prepared to be out in the rain or

with mosquitoes. For rain be sure to have a rain hat, rain jacket, rain pants, and

either a waterproof notebook or a large zip lock bag to accommodate your notebook

while writing. For mosquitoes wear light pants, long-sleeved shirt, and a hat if

you don’t like bug spray.
Putney Central School (40 MINUTES FROM ANTIOCH): 

The class will meet at the Putney Central School outdoor pool at 8 AM on July 18. To get to the school take interstate 91 to exit 4 and follow route 5 into the center of Putney. Turn left off of route 5 between the Putney General Store and the Tavern. Drive about a mile and the Central School will be on the right. Turn right down the dirt driveway just before the school building to the outdoor pool.

