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INTRODUCTION 
 
This course is designed for students interested in the use of quantitative methods and in the 
formulation and application of mathematical models in the areas of energy forecasting, 
management, planning and policy, dealing with supply, demand, and their equilibrium.  The 
focus will be set on the formulation of these models and their potential usefulness in the 
decision-making process.  Models in the following areas will be presented and critically assessed: 
 (1) coal, (2) electric utilities, (3) gas utilities, (5) energy distribution, and (6) energy/environment 
interactions.  Students will learn how to program simple models with GAMS. 
 
 
COURSE METHOD 
 
Different models in the above-mentioned areas, drawn from the literature and the instructor's 
own research, will be presented through lectures, and their strengths, weaknesses, and potential 
for improvements will be critically assessed.  These lectures should be complemented by 
independent readings.  Both lectures and reading materials make-up the reference list presented 
further on.  When deemed necessary, the principles and technical aspects of the modeling method 
will be reviewed. 
 
Each student will be required to write a paper.  This paper may consist in (1) a critical review of 
existing models applied to some specific energy area, with suggestions for improvements and 
extensions of such models, or (2) the original formulation of a modeling approach for an energy 
problem for which no such approach is available. In addition, computer homeworks will be 
provided, that illustrate the concepts and issues presented in class, and that use the software 
GAMS.  Students will be introduced to the use of this software. 



 

 

 
All students are held responsible for knowing and abiding by the Department's policies on 
plagiarism and the University policies on academic misconduct.  These policies have been 
distributed to all C&RP students.  If you have not received a copy, please see the Department 
secretary. 
 
EVALUATION 
 
The final grade for the course will be determined as follows: 
 

Paper                                                 40% 
Computer homeworks                      40%                                      

                    Class participation                            20% 
 
 
OFFICE HOURS 
 
An appointment can be made to meet with the course instructor by contacting the instructor, 
Jean-Michel Guldmann:  292-2257. 
 
 
COURSE OUTLINE 
 
1. Math refresher (1 week). 
 
2. Coal production, transportation, and usage planning (1 week):  Minimum-cost coal 

mining under air quality standards and land reclamation constraints. 
 
3. Electric utility planning (2 weeks):  Optimal expansion of an electricity generation and 

transmission system and marginal costs estimation for peak-load pricing. 
 
4. Introduction to GAMS (1 week).  
 
5. Gas utility planning, pricing and management (1 weeks):  Gas marginal cost pricing; cost 

reallocation policies; expansion of natural gas delivery infrastructure in New England. 
 
6. Energy distribution cost modeling (1 week):  Application of econometric techniques to 

the estimation of cost functions for gas and electricity distribution networks; analyses of 
economies of scale and price discrimination. 

 
7. Energy/environment interactions modeling (3 weeks):  Modeling the interactions between 

energy, air pollution, water pollution, and land use. 
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