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Overview of activity (1-2 brief paragraphs)
This application uses a PG&E as an example of a natural monopoly, and then walks the students through different outcomes, depending on whether PG&E is regulated or unregulated, and if the former, what kinds of regulations it might face.

Short description of activity (1-2 sentences)
Analysis of different types of regulation for a natural monopoly

Expected student learning outcomes
· Analyze the demand curve for a monopoly, and determine the output that maximizes profit
· Evaluate regulatory policies for a natural monopoly

Context for use
· Is the activity appropriate for principles courses, intermediate courses, or selective elective courses? 
· Principles
· What prior student knowledge is required? 
· Demand, cost curves, breakeven and shutdown points, economies of scale, profit maximization for single-price monopolist 
· Are there class size limitations? 
· No
· How much time is needed for the activity? Does it extend across more than one class period? 
· Around 50 minutes
· Is this activity connected to another TBL activity? If so, please provide a link to that activity. For example, is this activity part of a group of activities within a single TBL module?


Teaching notes
This is the first exercise in a module that includes monopoly, oligopoly, externalities, and public goods. Before tackling this application, students have read the chapter on monopoly, and they are also familiar with economies of scale from module 1 (competitive markets).
Application 1 focuses on a stylized version of a real-life scenario, the provision of electricity in California by PG&E. 
Parts 1 and 2 aim at providing a common starting point for all teams, making sure all teams understand the basic cost and demand structure of a natural monopoly.
Part 3 explores the profit maximization for an unregulated single-price natural monopolist. This is the first time teams attempt to find the profit maximizing quantity and price for a monopolist. Teams are usually good at find the quantity at which MC = MR (partly a carry-over from module 1), but sometimes may miss establishing the price on the demand curve, instead of at the MC = MR point. This may lead to a discussion on the relationship between the demand and marginal revenue curves for a single-price monopolist. Finding the profit area is mostly a skill carried over from module 1.
Part 4 makes students think about what would happen if a natural monopoly is forced to behave like a competitive firm, pricing its product at marginal cost. The discussion may lead into questions of efficiency, fixed vs. variable costs, subsidies.
Part 5 allows the teams to explore another type of regulation, where the natural monopoly is making zero economic profits. Beyond the graphical analysis, this part leads to a discussion across teams on the effectiveness of this regulation, the possible incentive to inflate costs, and propose refinements of this type of regulation that would work better.
Note that in my class each team has a small whiteboard (sometimes called a huddleboard) to respond to most questions, and they share their results by raising their whiteboards simultaneously (the whiteboards/huddleboards are small and light enough that they can be raised by one person, and they are big enough that everyone can observe the results of all other teams).

Assessment of student learning outcomes
Observation of student responses during discussion. Capstone test at the end of the module. Final exam also tests these learning outcomes.

Additional resources


Additional information about this activity submission


Information given to student groups for this application exercise


Application #1: Regulating a Natural Monopoly
The Pacific Gas and Electric Company (PG&E) is an investor-owned electric utility.  PG&E provides electricity to most of the northern two-thirds of California, from Bakersfield almost to the Oregon border which represents 5.2 million households. 
1. In this question we will look specifically at the market for electricity in Bakersfield (where PG&E is the sole provider of electricity). Suppose PG&E is a natural monopoly with a very high fixed costs, but a constant low marginal cost. On your whiteboards draw the ATC and MC curves for PG&E on a single diagram.

2. Still focusing on Bakersfield on a separate diagram draw a generic downward-slopping demand curve and the associated marginal revenue (MR) curve. 

3. Now let’s combine these two graphs. Assume PG&E is a profit maximizing monopoly. On your whiteboards on a single diagram draw the MC, ATC, Demand and MR curves such that PG&E is making a profit in Bakersfield. Label the price (P*) and quantity(Q*) under the monopoly and shade the area that represents the profit.

4. Now suppose that the  California Public Utilities Commission is concerned over PG&E's monopoly status in Bakersfield. It considers making PG&E set the price such that it equals the marginal cost. 
a. On your whiteboards draw a diagram of PG&E in Bakersfield under this regulation. Label the resulting price(P*) and quantity(Q*).

b. Would the firm shutdown in the short run? On your whiteboards write down "SR: Shutdown" if you think it shuts down in the short run or "SR: Operate" if you think it operates.

c. Would the firm exit in the long run? On your whiteboards write down "LR: exit" if you think it exits in the long run or "LR: stay" if you think it stays.


Discussion: if the government wanted to achieve a situation where electricity is sold at a price equal to marginal cost (just like in a competitive market), what feasible options could it pursue?

5. Now suppose that the California Public Utilities Commission wants to set the lowest possible price such that PG&E will operate in the long run. Assume also that subsidies are not available; only the price can be regulated.

a. On your whiteboards draw a diagram of PG&E in Bakersfield under this regulation. Label the resulting price(P*) and quantity(Q*). 

b. What would be the profit? On your whiteboard write down if -/0/+ depending on if you think there will be negative, zero, or positive profit. 

[bookmark: _GoBack]Discussion: depending on exactly how you set up the price regulation in Part 5, the impact on cost, quantity, and price may be quite different. Consider different ways in which the price described in Part 5 can be set, and their respective consequences.

