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CANADA’S ENGAGED UNIVERSITY

Fall 2021 – REM 650 
ENERGY MANAGEMENT FOR A SUSTAINABLE CLIMATE AND SOCIETY (5) 
Instructor: Dr. Mark Jaccard 
 
Course outline is subject to change. Final course syllabus will be distributed by instructor to class in the first week of class. 
 
DESCRIPTION 
Calendar Description:  
Management strategies and policies to achieve sustainable flows of energy and materials in the 
economy. Eco-efficiency strategies reduce these flows while resource substitution strategies seek more 
environmentally benign flows. Applies expertise from economics, ecology, thermodynamics, 
engineering, geology and behavioral sciences. Equivalent Courses: MRM650 
 
Course Details: 
This course takes an interdisciplinary approach to addressing sustainability issues, especially related to 
energy. Because students may have backgrounds in diverse fields, such as engineering, natural sciences, 
economics and policy analysis, key concepts are introduced without requiring extensive background 
knowledge in any specific discipline. And while the course is more focused on energy flows in society, the 
analytical approaches are equally applicable to material flows (such as water, phosphorous and food). 
The course is applied, focusing on how research can contribute to issues of pressing concern to humanity 
– with special emphasis on the climate risk. There is also a focus on the communication of research 
findings to policy makers, media, industry, non-government organizations and the public at large, and 
the challenges for applied academics when engaging in social-political issues. 
 
Key dimensions of the course include: 

• Assessing how human-induced flows of energy and materials are, or might become, a challenge 
for sustaining the earth’s life-support capability and the cohesion of human societies; 

• Exploring thermodynamic, technological, geological and biological options for changing the 
character of these flows toward a greater likelihood of sustainability; 

• Potential implications of these options from an ecological, economic and social perspective; and 
• Institutional and policy mechanisms (local, regional, national, global) for advancing these options. 

 
 



Course content 

• Efforts to define sustainability from a thermodynamic, geophysical, ecological, and economic 
perspective (Georgescu-Roegen, Ayres, economic growth debates, etc.); 

• Analytical techniques and concepts for goal setting with respect to energy and material 
sustainability (conservation and abatement cost curves, rebound effect, biomimicry, etc.); and 

• Assessing the effectiveness of alternative institutions and policies for initiating and implementing 
some of these techniques (policies for externalities, design of successful international energy-
environment agreements, pursuit of energy access in developing economies, etc.). 

 
Class format and prerequisites 
The class format is mostly seminars to discuss readings and issues, with some lectures to explain key 
concepts. There are no prerequisites, but permission of the instructor is required. Permission should be 
requested ASAP as the class size is limited, and space will be allocated on a first-requested-first-
accepted basis. 
 
Course Level Educational Goals:  
Some of the questions explored in the course 

Can current or even substantially higher human-related flows of energy and materials be 
sustainable? 
Can non-renewable resource use be part of a sustainable energy and material system? 
Is energy return on energy invested a useful concept? 
Is peak oil an important concept? 
Is peak phosphorous an important concept? 
Is energy efficiency cheap? 
Will renewables soon be a cheaper source of energy than fossil fuels? 
How do we define behavioral change for sustainability and what is the potential? 
How do we compare and do trade-off analysis between renewables, nuclear and carbon capture & 
storage? 
How do we evaluate alternative policies for sustainability? 
Should policies be technology-neutral? 
Can we prevent most local impacts and risks from energy and how important is this for 
sustainability? 
What institutions and policy processes are needed for rapidly scaling-up renewables? 
Is carbon neutrality a useful target and are offsets a useful policy contribution? 
What are an integrated assessment model and the social cost of carbon, and are they helpful for 
GHG targets? 
How do we assess geo-engineering as an option for addressing the climate change risk? 
How can we achieve the necessary global effort against the climate risk? 
What mechanisms within and between nations can rapidly improve energy access for over 2 billion 
people? 
What is economic growth and can it be sustainable? 
What is biomimicry and can this concept help with defining and operationalizing sustainability 
efforts? 
Can international trade be sustainable? 
Is foreign investment good or bad for developing countries? 
How can research into human cognition help with sustainability policy design? 



What role, if any, for civil activism in advancing sustainability efforts?  
What human responses are likely and possible if we continue to fail to significantly to reduce GHG 
emissions? 

 
GRADING 

• Book Review or other assignment 20% 
• Mid-term (1 hour) 20% 
• Class participation (including 1 or more short presentation) 20% 
• Term paper (max 10 pages, font 12, 1.5 space, 1.5 cm margins) 40% 

 
MATERIALS 
Required Reading: 
Available online, along with a more detailed course outline, by early September at www.emrg.sfu.ca. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ACADEMIC INTEGRITY: YOUR WORK, YOUR SUCCESS 
SFU’s Academic Integrity web site http://www.sfu.ca/students/academicintegrity.html is filled with information on what is meant by 
academic dishonesty, where you can find resources to help with your studies and the consequences of cheating.  Check out the site for 
more information and videos that help explain the issues in plain English. 
 
Each student is responsible for his or her conduct as it affects the University community.  Academic dishonesty, in whatever form, is 
ultimately destructive of the values of the University. Furthermore, it is unfair and discouraging to the majority of students who pursue their 
studies honestly. Scholarly integrity is required of all members of the University. http://www.sfu.ca/policies/gazette/student/s10-01.html 
 


