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SYSTEMS THINKING
	SMBA 520 – 01

Facilitator:  Nagaraj Sivasubramaniam

Office:        RH 454

Meeting(s):     varies

Office Hours:  M-W 10:30 a.m. – 12:00 p.m. & by appointment
	FALL 2008
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DUQUESNE UNIVERSITY




Email: sivasubr@duq.edu   

( :
396 6251

Web: Course on Bb 




Text:  Sterman, J.D. (2000). Business Dynamics: Systems Thinking & Modeling for a Complex World. Irwin-McGraw Hill.
Simulation:  Vensim PLE (free for personal use). www.vensim.com (alternative: mystrategy already installed on lab PCs)
Readings: Posted on course Bb
COURSE DESCRIPTION
Tackling sustainability issues requires a new way of conceptualizing the problem structure, and systems thinking provides the foundational frameworks for doing so. This course is designed to promote holistic thinking which seeks to understand a system by examining the linkages and interactions between the elements that comprise the entirety of the system. The course adopts the systems dynamics methodology which allows for explicit recognition of the underlying feedback loop structure characteristic of any dynamic system. This course will first emphasize exploration of existing models and in the later part of the course, focus on building new models that will enable the learners to make policy recommendations. The primary topics covered in this course include: discovering and mapping system structures; building scenarios; developing & testing systems models using simulation software; and providing policy recommendations based on the systems dynamics models tested.

COURSE OBJECTIVES
Dennis Meadows identified seven levels of Systems Thinking Expertise (Meadows, 1989) which are:

	Level
	Competence

	1
	Understand the system

	2
	Carry out a specific decision

	3
	Implement a recommended policy

	4
	Modify a mature model

	5
	Construct a new model

	6
	Teach others to build new models

	7
	Guide organizational change


This course will first emphasize exploration of existing models (competency levels 1-4) and in the later part of the course, focus on building new models (competency levels 5-7). 

At the end of this course, students will be able to:

· Identify the events and recognize the patterns and structures inherent in complex problems;

· Recognize the interrelationships among problems originally defined as occurring in social, environmental and economic domains;

· Create the stock-flow diagrams and identify the nature of feedback loops in the systems being examined;

· Develop scenarios and identify potential leverage points in the system;

· Modify existing and/or construct new simulation models of the system;

· Test the models using industry-standard simulation software; and

· Provide policy recommendations based on simulation results.

EXPECTATIONS
My expectations are fairly straight-forward: come prepared to discuss the assigned readings in class, complete and submit assignments on time, and be willing to commit at least 5-6 hours per week to this class.
In turn, I promise to return graded assignments at the very next meeting, be available outside class hours to meet and discuss the course content, and be willing to help in any which way I can to help you succeed in this course and the program.

Laptop Policy: Please bring your laptop (with the simulation software installed) to every class meeting.
EVALUATION
There are no exams in this course; instead, we will treat each class meeting as an “exam.” Your final grade in this course will be based on your performance in individual assignments and the group project. They are explained below:

Individual Assignments
Mini-Problems. I will assign problems based on individual chapters of the text. The mini-problems will deal with different aspects of sustainability so you can practice applying systems thinking skills to conceptualize and solve these problems. Information on these problems will be posted on our course Bb. The write-up will not exceed 2 pages not including any diagrams or computer printouts.

Systems Case(s). You will be required to analyze the assigned cases (one of which will be a joint case with SMBA 511) from a “systems thinking” perspective. This case report will be about 5-7 pages long. More details will be posted on our course Bb.
Group Project
Simulation Modeling. You will construct the simulation model, run the simulation and propose policy recommendations based on simulation results. More details will be posted on our course Bb.

MARKAL Energy Policy Analysis

In cross-disciplinary teams (comprised of members from this class, second- and third-year law school students, and second-year Environmental Science Management students), you will be conducting an energy assessment including present and future carbon footprint for a local municipality. You will be responsible for collecting the data, building the model, generating the base-line reference energy system, and developing policy alternatives that lower energy and carbon footprint for the community.  The written-report describing your findings and policy recommendations is due on December 7, 2008. More details will be provided in class and on Bb.
Grading

	Individual Assignments
	

	Mini-Problems
	25%

	Systems cases
	20%

	Class Participation
	15%

	
	

	Group Project 
Simulation Modeling
Energy Assessment Project
	20%

20%


Note: In accordance with the John F. Donahue Graduate School of Business’ Code of Ethical Behavior, every student should place the following statement on all written work submitted for evaluation: “In accordance with the business school’s Code of Ethical Behavior, I attest that I have not engaged in any acts of plagiarism in completing this assignment.”  Students are asked to sign this statement before submitting their work for evaluation (grading).
CLASS SCHEDULE

	Meeting Date (Number)
	Topic
	Readings/Assignments

	9/4
(1 & 2)
	Systems Thinking & Systems Dynamics – Overview
	BD Ch 1 & 2 & Reading Set #1

	9/11

(3 & 4) 
	Systems Dynamics Approach
	BD Ch 3 & 4

	9/18 & 10/2

(5 & 6)
	Identifying the Problem Structures – Basics of Causal Loop Diagrams
	BD Ch 5

	10/6, 10/9 & 10/16

(7, 8 & 9)
	Stock & Flow - Concepts
	BD Ch 6 & 7

	10/21
(10)
	Dynamics of Systems Structures
	BD Ch 8

	10/30 & 11/3
(11 & 12)
	Introduction to Modeling – From linear to non-linear models
	BD Ch 9 & 10

	11/12

(13)
	Building & Testing Complex Models I & II Modeling Delays, Aging & Coflows
	BD Ch 11 (409-435; 446) & Ch 12

	11/13

(14)
	Joint with STM – Applying Systems Thinking to Sustainability Issues 
	Case: Green Dot

	11/19

(15)
	Building & Testing Complex Models III – Modeling Decision Making
	BD Ch 13

	12/4

(16) 
	Validating the Models & Final Thoughts on Systems Modeling
	BD Ch 21 & Reading Set #2


BD – Business Dynamics Textbook

Reading Set – will be posted on Bb

