Appendix S2.3	A competitive market for an agricultural commodity

At the market level, the demand function for a commodity (such as corn) is downward sloping, as we discussed in Appendix S2.1 (see Figure S2.5, left panel). This means that a lower price generates a larger quantity demanded. It also means that, holding other factors constant, if one wants consumers to buy a larger quantity of corn, one must offer them a lower price.

[Insert Figure S2.5 here]
[caption]Figure S2.5 The market equilibrium (left panel) and the supply function of 1 or 2 growers (right panel) for U.S. corn (hypothetical)

	Yet, for an individual farmer in a competitive market, demand traditionally is shown as horizontal (Figure S2.4, right panel). This horizontal line illustrates the fact that producers in a competitive market are price takers, which means that they must accept the market price as an external fact, not something that they get to decide. At a price of $1.75 per bushel, a single producer in this illustration can sell any quantity of corn that he or she is likely to find feasible. If the producer chooses to try to require a higher price, there will be no buyers and the quantity sold will drop to zero. Instead, if the producer offers a lower price than $1.75 per bushel, the producer will leave money on the table for no good reason. Hence, the producer accepts the market price of $1.75 per bushel.
	Students sometimes find it paradoxical that the demand function is shown as downward sloping in figures illustrating the market (left panel), and yet flat in figures illustrating the competitive producer’s decision (right panel). To emphasize that these two concepts actually agree with each other, I drew the demand function in the right panel in Excel using the exact same (hypothetical) spreadsheet data as in the left panel. The only thing I changed is the scale on the horizontal axis. In a sense, the “flat” demand function in the right panel really is downward sloping just slightly, but not enough to notice. An individual farmer cannot produce enough corn to change an equilibrium quantity from 15 billion bushes to 15.5 billion bushels or more, as shown in the left panel). Instead, the individual corn farmer’s real decision is whether to produce, say, 100,000 bushels (0.0001 billion bushels) or 200,000 bushels (0.0002 billion bushels), as shown in the right panel.
	Economics has a well-developed theory of the firm, for which just a brief introduction is given here. Individual farmers are thought to have an upward sloping supply function in the short run, which is related to their marginal cost (the additional cost of producing the next bushel of corn). The marginal cost increases as the farmer increases the intended corn production. For example, a farmer may at first be able to increase corn production inexpensively by devoting a larger fraction of the land she owns to corn production and applying a standard amount of fertilizer. Beyond that production level, the farmer still can continue to increase the bushels of production further, but only by renting nearby land more expensively, or by starting to apply unusually high amounts of expensive fertilizer, or perhaps by paying workers overtime. Hence, the marginal cost starts out comparatively low and increases as the farmer seeks to produce more corn. Recognizing that farmers must earn enough money to justify the additional production, the theory of the firm suggests that the supply function for a profit-maximizing farmer will be upward sloping (as in the right panel). Holding other factors constant, to get a farmer to produce more corn, one must offer a higher price.
	In the longer run, farmers decide whether to stay in the market based on whether they are able to earn enough revenue to cover both their variable costs and their more basic fixed costs. If farmers are losing money, beyond a certain point, they may either switch to a different commodity or leave farming altogether. This is part of the reason why the supply function in the left panel is upward sloping. Lower prices lead to a smaller quantity supplied nationwide.
	In Figure S2.5, two farmers are shown (right panel). A price of $1.75 per bushel is enough to persuade each farmer to grow 0.0002 billion bushels. The supply function for the entire U.S. corn market (in the left panel) is the horizontal sum of thousands of individual farmer supply functions (in the right panel). The market supply function will be upward sloping for several reasons, the most important of which is that different farmers have different costs of production. Farmers with access to the best land and other inputs for growing corn can stay in business even with a low price. To attract yet more farmers into the corn business, one must offer a higher price. 	To summarize, in a competitive market, the market supply and demand analysis in the left panel is consistent with the individual farm-level analysis in the right panel.
	In a competitive market, firms can enter the market if they find it profitable or exit the market if they find it unprofitable. In the traditional textbook presentation, firms are said to continue entering until the point where economic profits reach zero. Economic profits equal revenue minus all costs, including the opportunity cost of any time or land that the entrepreneur invests in the business. In the case of farming, having zero economic profits does not mean farmers literally have no money to live on. Instead, having zero economic profits means that the farm operators earn just barely enough to compensate them for the farm family’s work plus the value of any land of their own that they invest in the operation. If they earn less than “just barely enough,” the farm is likely to switch to a different commodity or to go out of business, not because the family starves, but just because farming is not worth their time and investment. If they earn more than “just barely enough,” they may consider themselves fortunate, but they cannot expect the good times to last forever. 
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