Homework 2 for EE475

Q1-Q3 are due on Wednesday 7th December 2011.
1. Consider five plots of land in Thaksinburi province. All of them are situated along the only main road in the province, as shown in the following figure:


A ----------------------- B ----------------- C --------------- D ---------------------- E



50 km

        30 km

20 km

      50 km

Assume that:


- All of these land plots are of the same quality when they are used for cabbage cultivation. Each plot can produce 5 tons of cabbage per year at the total production cost of 10,000 baht/ year.

- Plot B is next to a major market (X) which buys cabbage at 5000 baht/ton.


- Plot D is next to a smaller market (Y) which buys cabbage at 4000 baht/ton.


- Transportation cost of cabbage is 50 baht/km/ton.

Calculate the land rent of these five plots of land and identify which of these land plots should be used in cabbage cultivation as well as where the product should be sold.
2. Assume that there are two groups of users that use water from Mae-Pai river: urban users and rural users. If the demand and the marginal cost of supplying water to each of these groups of users are as follows:

Demand of urban users:


PU  =  1200 – 50QU

MC of urban users:



MCU  =  30QU

Demand of rural users:


PR  =  1000 – 20QR

MC of rural users:



MCR  =  200 + 20QR



(units of P and MC = baht/million liter; unit of Q = million liter/year)

a) Calculate the marginal net benefit function (MNB) for each user group.

b) Based on historical hydrological records, it is estimated that the average amount of water that can be allocate to all water users in Mae-Pai watershed is around 30 million liters/year. If we assume that the amount of available water is constant at this level every year, how much water should be allocate to each group of users in order to attain the efficient allocation of this water resource? What is the corresponding value of marginal user cost for each user group? Give numerical answers and illustrate your analysis graphically.

c) If the government wants to use price mechanism to allocate the water resource, what is the efficient price that should be charged for each user group?

d) In your opinion, what do you think is the best approach that the government should use to allocate limited water resource – taking into account both efficiency and equity issues?

3. Assume that the sustainable yield function of “Sea Bass” (pla-kra-pong) fishery in the Gulf of Thailand is determined by Y = 100E – E2 (Y = sustainable yield, in ton/month; E = the size of fishing effort, in unit/month). Assume that the marginal cost of fishing effort is constant at 200 Baht/unit, while the price of sea bass is at 100 Baht/ton.

(a) Assuming that the sea bass population is an open access property, calculate the equilibrium size of the fishing effort and the size of the sustainable yield;

(b) Assuming that the sea bass population is managed by a private owner, calculate the equilibrium size of the fishing effort and the size of the sustainable yield;

(c) Compare the sizes of Total Revenue, Total Cost, and Economic Rent when the sea bass fishery is an open access property and when it is privately managed;

(d) Show your answers in part (a) and (b) graphically.

4. Consider a mining firm who owns a total deposit of 15 tons of copper. The firm would like to maximize the benefit from the extraction of this stock over two periods. Assume that the demand for copper is stable over the two periods and is given by the inverse demand function: p = 100 – 5q. Also assume that the marginal cost of extraction is constant at 40 Baht/ton and the discount rate of this firm is at 20%.

(a) Find the efficient allocation (Q1* & Q2*) of this copper deposit in each period;
(b) What is the marginal user cost (marginal scarcity rent) in each period;

(c) What is the price of copper in each period; does the price grow faster/slower than the scarcity rent?

