Exam Energy and Economics (0C930)
Date: 

07-01-2009 

Time: 

3 hours (14:00-17:00)

Teacher:
W.J.H. van Groenendaal

The number of points per exercise is indicated. 

You can answer either in English or Dutch. 

This is an open-book exam. 


Exercise 1 (10 points each)

a) What is the relationship between total revenue (TR) and elasticity if price declines? Why?

b) Should firms that make losses close down at once? Explain your answer? 

c) Is it possible for a monopolist to produce on the inelastic section of the demand curve? Explain your answer?

d) Suppose the DeBeers company exercises monopoly power in the distribution of diamonds. This year, the company earns economic profits and maximizes profit. What does this imply for the price of diamonds per carat compared to marginal cost and average cost? 

Exercise 2 (10 points each)

a) When would a regulator have to choose one of P = MC for a natural monopoly and when P = AC? Why?  

b) Suppose Sun Air has a monopoly on the route between Schiphol and Paella. During the winter (November-April) the monthly demand curve is 
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. During the summer (May-October), the monthly demand curve is given by 
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. Assuming the marginal cost function is independent of the quantity Q of passengers served; will Sun Air charge a higher price in the summer or the winter?

c) A monopolist sells in two different markets. In market A 
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 and in market B 
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. Its marginal cost is € 42. What price can it charge assuming it can price discriminate?
Exercise 3 (10 points each)

a) What are opposing points of view could one have with respect to the California energy crisis?
b) Were the changes in the Californian wholesale and retail electricity market the result of supply shift, demand shift, or both?  And what was the impact of those shifts?
c) What problems can arise when retail prices for electricity are held below their natural market level? Do these regulated market prices insure that electricity is put to its best uses?  Why or why not?

Exercise 4 (10 points each)

a) What are the two main conditions necessary for price discrimination to work?

b) Explain in economic terms why restaurants use children’s menus? 
Exercise 5 (10 points each)

a) What can be the result of tackling a market failure for a technological improvement, but not the result of tackling a market barrier? 
b) Empirical studies show that the actual financial benefit of an energy conservation investment is often substantially below a typical engineering estimate. What does this imply for energy efficiency studies?

Exercise 6 (10 points each)
a) Why is third-party access so important for competitive electricity and gas distribution networks?

b) The government of country Y privatizes its transmission company. To induce efficiency the company is allowed to keep a fraction of the profits obtained from efficiency improvements. However, this fraction decreases with the amount of profits obtained. What is the name for this type of regulation?

c) Most governments require a universal service obligation. However, electricity sellers are not allowed to charge high level market clearing prices in case of severe scarcity. What does this mean for new entrants?

d) For many decades electricity generation showed increasing economies of scale. This has recently changed and smaller efficient power stations are feasible. What could be the consequence of this technological trend? 

Exercise 7 (10points each)

a) In the latest agreement on ETS the EU is considering the auctioning of permits instead of grandfathering. With some exceptions the electricity sector is under the agreement, but a number of energy intensive industries not? What reason may the EU have for this?

b) What critical distinction can be made in the benefits people derive from environmental protection. What do they mean?

c) Many opponents of green quota for electricity argue that it will increase the consumer price. Is this correct? (Explain.)
d) What is by far the most important attribute of climate change as a policy problem? 
-- END --

Solutions of the exam Energy and Economics (0C930) of January 2007

Exercise 1 (10 points each)

a) What is the relationship between total revenue (TR) and elasticity if price declines? Why?

If TR rises as P falls 
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, because for TR to rise the percentage increase in quantity must exceed the percentage decline in price. This is by definition 
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If TR remains unchanged 
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, because the percentage change in increase in quantity must be equal to the decrease in price. 

If TR falls 
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, because for TR to fall the increase in quantity must be less than the percentage fall in price.  

b) Should firms that make losses close down at once? Explain your answer? 

No, only if the price is below the average variable cost.

c) Is it possible for a monopolist to produce on the inelastic section of the demand curve? Explain your answer?

Yes, but it would not maximize profit.
d) Suppose the DeBeers company exercises monopoly power in the distribution of diamonds. This year, the company earns economic profits and maximizes profit. What does this imply for the price of diamonds per carat compared to marginal cost and average cost? 

If it’s got monopoly power it will exploit that power to make abnormal profit. Price will exceed the marginal cost and the average cost for abnormal profit to be made.

Exercise 2 (10 points each)

a) When would a regulator have to choose one of P = MC for a natural monopoly and when P = AC? Why?  

At P = MC, the misallocation of resources is eliminated. If the monopolist still makes a profit, this can be taxed away imposing a flat or lump-sum tax. However, P may be smaller than AC, so the monopolist would incur a loss and not supply the service in the long run without a subsidy. This, together with the difficulties in estimating MC, usually leads the regulator to set P = AC. 

b) Suppose Sun Air has a monopoly on the route between Schiphol and Paella. During the low season (November-April) the monthly demand curve is 
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. During the high season (May-October), the monthly demand curve is given by 
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. Assuming the marginal cost function is independent of the quantity Q of passengers served; will Sun Air charge a higher price in the summer or the winter?
Sun air will produce where 
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In the low season this implies 
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. For the high season this results in 
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 the price charged during the high season will be greater.

c) A monopolist sells in two different markets. In market A 
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 and in market B 
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. Its marginal cost is € 42. What price can it charge assuming it can price discriminate?
With 
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 and MR = MC to maximize profits. This results in 
[image: image22.wmf]84

€

=

A

P

 and 
[image: image23.wmf]56

€

=

B

P

.

Exercise 3 (10 points each)

a) What are opposing points of view could one have with respect to the California energy crisis?
The basic disagreement is whether the California energy crisis is the result of a (over) regulated energy market (i.e. what some would call “government failure”) or the result of de-regulation (so-called “market failure”).

b) Were the changes in the Californian wholesale and retail electricity market the result of supply shift, demand shift, or both?  And what was the impact of those shifts?
· The capacity problem was the result of a long term increase in demand - presumably as the population of California grew.  (In graphic terms, we're talking about a shift to the right.)

· The more recent phenomenon has been a change in the cost of generating electricity - the rising price of natural gas and a change in production cost is a supply shifter.  (Graph shift to the left.) The wholesale market experienced this shift, as power generators compensated for higher resource costs. 

· Also important is the fact that new generating plants weren’t being built. The government-imposed restrictions, many of them environmental, raise the cost of new electricity generating plants to the level that businesses are unwilling to take the risk.

· In the retail market utility companies, facing a higher price for electricity, reacted as the law of demand tells us buyers always react to higher prices—they were unwilling to purchase more electricity to sell on the California retail market.  

· This, in turn, means that the supply in the California retail market wasn’t responding to the ever-growing demand. Even worse, the fixed prices of kilowatt hour meant that the quantity supplied was less than the quantity demanded, hence the shortages.
c) What problems can arise when retail prices for electricity are held below their natural market level? Do these regulated market prices insure that electricity is put to its best uses?  Why or why not?

One of the problems that arises when retail prices are held below their natural market level is that buyers who value the product more than someone else have no way to express their higher value.  Consumers who want to light Christmas displays are competing directly with, for example, a hospital needing electricity to power lifesaving machines.  In a market with freely moving prices, the electricity is allocated by price to the uses that people value most. When fixed prices are in place the allocation process cannot distinguish between users. While markets do not assure that electricity will always be used wisely, (some people may decide to pay the higher bills for their Christmas lights), they do assume that it will move toward the most highly valued uses.

Exercise 4 (10 points each)

a) What are the two main conditions necessary for price discrimination to work?

Essentially there are two main conditions required for discriminatory pricing

Differences in price elasticity of demand between markets: There must be a different price elasticity of demand from each group of consumers. The firm is then able to charge a higher price to the group with a more price inelastic demand and a relatively lower price to the group with a more elastic demand. By adopting such a strategy, the firm can increase its total revenue and profits (i.e. achieve a higher level of producer surplus). To profit maximise, the firm will seek to set marginal revenue = to marginal cost in each separate (segmented) market. 
Barriers to prevent consumers switching from one supplier to another: The firm must be able to prevent “market seepage” or “consumer switching” – defined as a process whereby consumers who have purchased a good or service at a lower price are able to re-sell it to those consumers who would have normally paid the expensive price. This can be done in a number of ways, – and is probably easier to achieve with the provision of a unique service such as a haircut rather than with the exchange of tangible goods. Seepage might be prevented by selling a product to consumers at unique and different points in time – for example with the use of time specific airline tickets that cannot be resold under any circumstances. 

b) Explain in economic terms why restaurants use children’s menus? 
Economists doubt that restaurant owners have a special love for children; they suspect that the owners find offering children's menus to be profitable. It can be profitable if adults who come to restaurants with children are, on the average, more sensitive to prices on menus than adults who come to restaurants without children. Children often do not appreciate restaurant food and service, and often waste a large part of their food. Parents know this and do not want to pay a lot for their child's meal. If restaurants treat children like adults, the restaurants may lose customers as families switch to eating at home or fast-food restaurants. The restaurants price discriminate.

Exercise 5 (10 points each)

a) What can be the result of tackling a market failure for a technological improvement, but not the result of tackling a market barrier? 

In some cases, it is possible to simultaneously increase energy efficiency and economic efficiency. This will be the case if market failures impede the most efficient allocation of society’s energy, capital, and knowledge resources in ways that also reduce energy efficiency. These are examples of what economists and others refer to as “win-win” or “no regrets” measures. Unlike market failures, however, market barriers cannot be lowered in a win-win fashion.
b) Empirical studies show that the actual financial benefit of an energy conservation investment is often substantially below a typical engineering estimate. What does this imply for energy efficiency studies?

An important implication of this perspective is that comparisons of an engineering ideal for a particular energy use with average practice for existing technology are inherently misleading, because the former does not incorporate all the real-world factors influencing energy technology decision making. The overall economic costs of switching to more energy efficient technology constitute what can be thought of as a market barrier to their use in that individual consumers and producers will not have incentives to use more costly technologies unless policy measures (such as technology standards or carbon taxes) compel or induce behavioral changes. 

Exercise 6 (10 points each)
a) Why is third-party access so important for competitive electricity and gas distribution networks?

Without it no competition.  

b) The government of country Y privatizes its transmission company. To induce efficiency the company is allowed to keep a fraction of the profits obtained from efficiency improvements. However, this fraction decreases with the amount of profits obtained. What is the name for this type of regulation?

Sliding scale regulation.

c) Most governments require a universal service obligation. However, electricity sellers are not allowed to charge high level market clearing prices in case of severe scarcity. What does this mean for new entrants?

New entrants will decrease the expected returns in periods of scarcity. Their response will be to delay entry and under-invest relative to the efficient level of capacity, raising average prices.

d) For many decades electricity generation showed increasing economies of scale. This has recently changed and smaller efficient power stations are feasible. What could be the consequence of this technological trend? 

A trend towards distributed generation and because of the smaller scale of production the possibility for more competition by an increase in the number of market players, reducing the market power of each player. (Krause, p 3) 

Exercise 7 (10points each)

a) In the latest agreement on ETS the EU is considering the auctioning of permits instead of grandfathering. With some exceptions the electricity sector is under the agreement, but a number of energy intensive industries not? What reason may the EU have for this?

Leakage.

b) What critical distinction can be made in the benefits people derive from environmental protection. What do they mean?

A critical distinction is between use value and non-use value. The direct benefits people receive through protection of their health or through use of a natural resource is the use value. However, people also derive passive or non-use value from environmental quality, particularly in the ecological domain. For example, an individual may value a change in an environmental good because she wants to preserve the good for her heirs (bequest value). Still other people may envision no current or future use by themselves or their heirs, but still wish to protect the good because they believe it should be protected or because they derive satisfaction from simply knowing it exists (existence value).
c) Many opponents of green quota for electricity argue that it will increase the consumer price. Is this correct? (Explain.)

The discussion of increasing the green quota shows that the effect on the consumer price is not unambiguously an increase. There is the possibility of lowering as well as increasing the consumer price. There is a cost saved by lowering the power price, and an additional cost following the use of renewable energy technologies instead of thermal energy technologies. It is ambiguous as to whether the additional cost is larger than the saved cost. Therefore, the consumer costs can either increase or decrease, as a result of introducing a green quota.
d) What is by far the most important attribute of climate change as a policy problem? 

Uncertainty, from climatology to economics the uncertainties are widespread, large in magnitude and very difficult to resolve. 

-END-
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