Bill Gates
Problem Set 3:  Answers

MN314  Microeconomics

1.
a.
As shown in the graph below, industry supply and demand determine market output and price.  Firms take this price as given and produce where P = MC (i.e., produce the output that maximizes profits at this price).  Profits per firm are determined by comparing P and ATC.  In particular ( = (P - ATC)q.


Numerically, industry output is determined by equating supply and demand.

100 - Q = 10 + Q  =>  2Q = 90  => Q = 45
From either the supply or demand curves, P = 55
Firms produce where P = MC  =>  55 = 10 + 10q  =>  45 = 10q  =>  q = 4.5

if q = 4.5, ATC = AFC + AVC = FC/q + 10 + 5q = 45/4.5 + 10 + 5*4.5 = 42.5

( = (P - ATC)q = (55 - 42.5)4.5 = 56.25

If Q = 45 and q = 4.5, there must be 10 firms in the industry (no credit)

b. The break-even and shutdown points occur where MC = ATC and MC = AVC, respectively.  Alternatively, they occur where the ATC and AVC hit their minimum values.  In this case:


Break-Even Point
Shutdown Point


10 + 10q = 45/q + 10 + 5q  =>


5q = 45/q  =>


5q2 = 45  =>


q2  = 9  =>  q = 3,

From the ATC or MC, P = 40
10 + 10q = 10 + 5q  =>

10q = 5q  =>

2q = q  =>  q = 0
MC and AVC cross on the vertical axis

From the AVC or MC, P = 10
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c.
A price ceiling imposes a limit on the market price.  It does not shift the firm's cost curves or the industry demand curve.  Thus, any short run changes will be movements along the curves.  At P = 30, quantity supplied in the industry will fall to 30 = 10 + Qs  =>  Qs = 20.  Quantity demanded in the industry will increase to 30 = 100 - Qd  =>  Qd = 70.  Thus, there is an excess demand of 50.  For the individual firms, they must be producing 2 (either 20/# of firms, or from P = MC  =>  30 = 10 + 10q).  When output is 2, ATC = 45/2 + 10 + 5*2 = 42.5, thus ( = (30 - 42.5)2 = -25.  Because P > 10, the shutdown price, the firm will continue to operate in the short run, but try to leave the industry in the long run (this is also evident because ( = -25, this is higher than the 45 in fixed costs the firm would lose if it shutdown in the short run).  In the long run, firms will begin leaving the industry because their profits are less than zero.  This will shift the supply curve to the left and reduce the quantity supplied.  However, the price ceiling precludes the price from increasing, so firms just continue to leave until we have no more coffee pots.  (This assumes that firms cannot sell their coffee pots on the black market.  Consumers would be willing to pay P = 100 - 20 = $80 for the 20 coffee pots originally available under the price ceiling.  If firms can sell on the black market, they may not leave the industry.
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d.
If the government offers a 50% subsidy, it essentially reduces the firms production costs by 50% (i.e., total costs can be 50% higher than the costs that consumers cover).  Alternatively, the total price received by producers will be 50% higher than the price paid by consumers.  Thus, you can shift either the industry supply curve or the industry demand curve.  I will write this answer shifting the industry supply curve.  To derive the new supply curve, P = 1.5P', where P represents the price received by producers after the subsidy (the original supply curve) and P' represents the price paid by consumers after the subsidy (the new supply curve).  Plugging this into the industry supply curve  =>  1.5P' = 10 + Q  =>  P '= 6.67 + 0.67Q.  To find industry output and price, equate the new supply curve and the demand curves.

100 - Q = 6.67 + 0.67Q  =>  93.33 = 1.67Q  =>  Q = 56.

From either the new supply or demand curves, P = 44.

This represent consumer price.  Producers receive this plus 50% or 66.

With a revenue of 66, firms produce 66 = 10 + 10q  =>  q = 5.6.

This makes sense because there are still 10 firms.

The firm's ATC is 45/5.6 + 10 + 5*5.6 = 46.

Thus, the firm's profits are ( = (P-ATC)q = (66- 46)*5.6 => ( = 112.


Because the original price was 55, consumers pay 11 less and producer receive 11 dollars more.  Thus, the subsidy is evenly divided.


(Note:  you can also shift the demand curve and use the old supply and cost curves.  This approach will give the same answer.)

2.
a.
The factories' cost curves and break-even and shut down points can be calculated as follows:

Factory 1
Factory 2

q1 = 4K11/2L11/2 = 16L11/2, where K1 = 16
q2 = 2K21/2L21/2 = 32L21/2, where K1 = 256


=>  L1 = q12/256

=>  L2 = q22/1024

TC1 = FC1 + VC1 = 160,000 + 1024(q12/256)  =>
TC2 = FC2 + VC2 = 2,560,000 + 1024(q22/1024)=>

TC1 = 160,000 + 4q12
TC2 = 2,560,000 + q22

ATC1 = (160,000/q1) + 4q1
ATC2 = (2.560,000/q2) + q2

AVC1 = 4q1
AVC2 = q2

MC1 = 8q1
MC2 = 2q2

B.E.  =>  MC = ATC => (160,000/q1) + 4q1 = 8q1
B.E. => MC = ATC => (2.560,000/q2) + q2 = 2q2

  => 160,000 = 4q12 => q1 = 200, ATC = MC = 1600
  => 2,560,000 = q22 => q2 = 1600, ATC=MC = 3200

S.D. => MC=AVC => 8q1 = 4q1  => q = 0, MC=AVC=0
S.D. => MC=AVC => q2 =2q2  => q = 0, MC=AVC=0

b. The firm will operate both factories at the point where MR = MC.  Because the output from an individual won't affect the market price, MR does not depend on the output from either factory.  The factories can be treated independently.  Thus, the firm will operate both factories where:


MR = P = 3200 = MC.

For factory 1, 3200=8q1 => q1=400.  ATC1=400+1600=2000.  (=(P-ATC1)q1=(3200-2000)400=480,000.  For factory 2, 3200 = 2q2  =>  q2 = 1600.  This is the break-even point calculated above, so ( = 0.

c.
From the answer to part b, MC1 = 8q1 = 3200, MC2 = 2q2 = 3200, MR = P = 3200.  Thus, MC1 = MC2 = MR at the profit maximizing output.  This must always be true for any profit maximizing firm.  If it would cost less to produce an additional unit of output from one of its plants than from the others, it could produce the same output at a lower price by shifting output from the plant with the higher MC to the plant with the lower MC.  Thus, it always wants to find the output where MC1 = MC2 = MR.

d.
The same result will hold in this case.  To maximize profits the firm will want to produce the output where MC1 = MC2 = MR, but in this case, MR depends on the output from both plants combined.  As the firm expands output, whether from one plant or the other, the price for which it sells all its output must fall.  Thus, MR decreases as QT increases.  Furthermore, the two plants are now interrelated.  As output from one plant increases, it decreases the MR of the output from the other plant.  Thus, we want to find the point where MC1 = MC2 = MR(q1 + q2).  To find this point, note MC1 = 8q1 = 2q2 = MC2  =>  q2 = 4q1.  From the demand curve, P = 11,200 - 2QT  => TR = PxQ = 11,200Q – 2Q2  =>  MR = dTR/dQ = 11,200 - 4QT = 11,200 - 4(q1+ q2).  Using the above relationship to express this in terms of q1 or q2, MR = 11,200 - 4(q1 + 4q1) = 11.200 - 20q1.  Equating MC1 = MR  =>  8q1 = 11,200 - 20q1 =>  28q1 = 11,200  =>  q1 = 400, q2 = 1600, QT = 2000, P = 7,200.  Checking, MC1 = 3200, MC2 = 3200, MR = 3200 and MC1 = MC2 = MR.  Profit from each plant can be found by ( = (P - ATCi)qi.  Because the outputs are the same as found above, ATCs will be the same as well.  Thus, (1 = (7200 - 2000)400 = 2,080,000 = (1; (2 = (7200 - 3200)1600 = 6,400,000 = (2;  (T = 8,480,000.

3.
a.
Crude oil is an input in the production of gasoline.  If crude oil production in the Middle East decreases (i.e., the supply curve shifts to the left), the equilibrium price of Middle East crude increases and the equilibrium quantity produced decreases.  When the price of crude oil increases, the ATC, AVC, and MC curves for refining gasoline increase in the short run for all firms in the industry with the exception of ARCO.  ARCO's cost curves don't change because the cost of Alaska crude hasn't increased.  If MC for all but one firm in a perfectly competitive industry increase in the short run, the industry supply curve for gasoline will decrease (one firm is a small enough part of the market that it cannot significantly affect the market).  The industry price of gasoline increases in the short run, and industry quantity decreases.  Unless the short run demand for gasoline is completely inelastic, price increases by less than costs for all refineries using Middle East crude.  Thus, output per firm will decrease and ( < 0.



For ARCO, costs have not increased so ARCO can continue charging the same price, in which case the firm would produce the same output and earn zero profits.  In this case, their gas prices would be lower than the rest of the industry.  There would be an excess demand for ARCO gasoline because everybody would want the cheaper gas.  ARCO would not increase output to serve this excess demand without raising prices because they are producing the output that maximizes profits at that price.  Excess demand for ARCO gas would lead to one of two solutions.  If ARCO didn't raise prices, lines would form at ARCO stations and the total cost of ARCO gas would increase until it equaled the cost of gas at other stations.  Alternatively, ARCO could raise prices until the excess demand disappeared (i.e., ARCO prices equaled the market price).  At this higher price, ARCO would expand output so that P = MC (though they would not take over the market and become a monopolist unless their MC curve was essentially flat or decreasing).  ARCO would make excess profits.  (Note:  ARCO can't keep the short run cost of gas below the market price despite government pleas to tie price increases to cost increases.)
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b.
In the long run, refineries using Middle East crude leave the industry because ( < 0  As refineries leave, the price of gasoline will increase further, industry output will decrease, and output and profits per firm will increase.  This will continue until refineries using Middle East crude are making zero profits.  The long run analysis for ARCO is similar to the short run.  As price goes up, ARCO can keep their prices constant and create excess demand and gas lines, or they can raise their prices, increasing both output and profits.  The later result is more likely.
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c.
Over time, ARCO's cost curves should increase to equal the cost curves of refineries using Middle East Crude.  The analysis in parts a and b looks at changes in output as price of the product changes, ceteris paribus (the price of Alaska crude oil was assumed to stay constant).  In reality, as ARCO expands its production of gas, its demand for Alaska crude increases.  The other refineries will also want to substitute Alaska for Middle East crude, further increasing demand for Alaska crude.  As demand for Alaska crude increases, the price also increases.  This increases  ARCO's costs, just as costs for other refineries increased with the increase in Middle East crude prices.  Even if ARCO had exclusive rights to Alaska crude, the opportunity cost of Alaska crude would increase.  If ARCO did not use all their Alaska crude oil, they could resell it to other refineries at the price of Middle East crude oil (assuming that the types of oil are perfect substitutes).

4.
a.
TC = FC + VC = PkK + PlL = 100*4 + 1*L = 400 + L.  But TC must be expressed in terms of q rather than L.  From the production function, q = 4L1/2K1/2 = 8L1/2  =>  L1/2 = q/8  =>  L = q2/64.  Substituting this into the total cost function yields TC = 400 + q2/64.  When q = 0, TC = 400  =>  FC = 400 and VC = q2/64.  Therefore, ATC = 400/q + q/64, AVC = q/64, AFC = 400/q, and MC = q/32.  Note that AVC and MC are straight lines emanating from the origin.  Both are upward sloping and MC > AVC for all q ( 0.

b.
Minimum AVC occurs where dAVC/dq = 0  =>  1/64 = 0 (or where MC = AVC).  Because no value of q can make 1/64 = 0, we have to check the values where AVC intersects the horizontal and vertical axes (called the corner solutions).  As explained in part a, this occurs at the origin.  Thus the minimum of AVC occurs when q = 0.  At this value of q, MC = AVC = 0.  Minimum ATC occurs where dATC/dq = 0  =>  -400/q2 + 1/64 = 0  =>  1/64 = 400/q2  =>  q2 = 25600  =>  q = 160 or where MC = ATC).  At this value of q, ATC = MC = 5.  Thus, MC equals AVC and ATC at their minimum points.  The break-even point is where P = MC = ATC, so the break-even point is when q = 160 and P = 5.  The shutdown point is where P = MC = AVC, so the shutdown point is when P = 0 and q = 0 (i.e., the firm would never shutdown in the short run).

c.
The marginal product of labor decreases when marginal cost increases, and vice versa.  Because MC is always increasing, MPl must always be decreasing.  MC = (TC/(q = (VC/(q = ((L/(q)Pl = (1/MPl)Pl = Pl/MPl.

5.
a.
If DoD expects Qt = Qt-1 then ATC in one year is the unit cost in the next year.  If Q0 = 15, then ATC0 = 157.5 (from the ATC curve when Q = 15).  This is the unit cost in period 1.  If this is the unit cost, consumers will demand 30.63 units (from the demand curve when Q = 30.63).  The producer must satisfy all demand at this price, so the producer's ATC in period 1 is 248.32 (from the ATC curve when Q = 30.63).  Thus, the producers profit in period 1 is (P - ATC)Q = (157.5 - 248.32)30.63 = -2781.  The unit cost for period 2 becomes 248.32 and the process repeats itself as in the table below.

Period
0
1
2
3
4
5
6
7
8

Unit Cost (P)

157.50
248.32
196.72
162.79
231.17
166.98
218.83
156.96

Demand (q)
15.00
30.63
7.92
20.82
29.30
12.21
28.25
15.29
30.76

ATC
157.50
248.32
196.72
162.79
231.17
166.98
218.83
156.96
250.17

(

-2781
409
706
-2004
784
-1465
946
-2867


In this case, the producer's undiscounted cumulative profits are -6272.41 and output does not seem to be stable.  However, output does eventually seem to settle into a pattern.  This can be seen from the figures below which show the producer's unit cost and profits for forty periods.
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b.
This producer is producing efficiently (i.e., on the ATC curve).  Both unit cost and profit depend on efficiency of the production process and on output.  Because both price and output are beyond the manager's control, it is difficult to evaluate the manager's performance on the basis of unit cost or profit.  In markets, managers control either price or output, depending on whether the market is perfectly or imperfectly competitive.  Thus, it is more appropriate to measure performance by profits in markets than with unit costing.  For reference, the firm's ATC curve is shown below.
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c.
The efficiency maximizing output occurs where the MC curve crosses the demand curve.  This is the point where the cost to produce the last unit of output equals the value consumers receive from that unit of output.  If more or less is produced, then either the last unit will cost more than the value it generates or the unit will generate more value than it costs.  In either case, DoD can increase the efficiency of its resources by going to the point where MV = MC.  To calculate this point, ATC = 300 - 17Q + 0.5Q2  =>  TC = ATCxQ = 300Q - 17Q2 + 0.5Q3  =>  MC = dTC/dQ = 300 - 34Q + 1.5Q2.  If demand is given by P = 280 - 4Q, then the efficiency maximizing output is given by 280 - 4Q = 300 - 34Q + 1.5Q2  =>  20 + 30Q - 1.5Q2 = 0  => (by the quadratic formula) Q = 19.31.  (Note that this is the efficiency maximizing output in every period because neither MC nor demand change).  Compared to the efficient output level, the producer overproduces in the first period.

d.
To maximize profits, the producer would select the output where MC = MR.  MR = dTR/dQ = d(PxQ)/dQ = d(280Q - 4Q2)/dQ = 280 - 8Q.  Equating MC = MR  =>  280 - 8Q = 300 - 34Q + 1.5Q2  =>  20 - 26Q + 1.5Q2 = 0  =>  (by the quadratic formula) Q = 16.53.  At this output, the firm would charge P = 213.89 (from the demand curve).  The producer's profits are ( = (P - ATC)Q = (213.89 - 155.61)16.53 = 963.20.  Because demand and ATC are constant, the profit maximizing p, Q and ( are constant.  Cumulative ( = 8(963.20) = 7705.60.  This compares to a loss of -6272.41 under unit costing.
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6.
a.
Marginal cost is the change in total cost as output changes by one unit (dTC/dq).  Because fixed costs do not change in the short run, this is equivalent to the change in variable costs as output changes by one unit (dVC/dq).  VC = AVC x q.  Therefore, MC = 75 - 4.8q + 0.18q2.

b.
AVC is given and AFC = 2400/q.  Thus, ATC = AFC + AVC = 2400/q + 75 - 2.4q + 0.06q2.  To find where this function reaches its minimum, you can either find the q where dATC/dq = 0, or find the q where MC = ATC.  Performing this calculation yields: q = 36, approximately.  (Sorry for the awkward numbers.)  ATC at this output level is approximately $133/unit.

c.
Turbowhirl would breakeven if P = $133, which is the minimum point of the ATC curve.  Turbowhirl would shut down in the short run if P < minimum point of the AVC curve.  This minimum point can be found in either of the ways described in part b (substituting AVC for ATC).  In this case, AVC hits its minimum when q = 20 and p = $51.  Therefore, Turbowhirl would shutdown in the short run if P < $51.

d.
If price is below $133 (the minimum point on the long run ATC curve), Turbowhirl will leave the industry in the long run.  There is no way Turbowhirl can make a positive or zero profit if price is below this level.  Similarly, if price is above $133, Turbowhirl can make positive profits.  Therefore, other firms would have an incentive to enter the industry and try to capture a portion of these profits.

e.
Turbo whirl will produce the level of output where MC = MR.  Because this is a competitive industry, P = MR.  Therefore, Torbowhirl will produce where P = MC, as long as P > AVC in the short run.  If P = $50, q = 0.  Turbowhirl would shut down in the short run ($50 < $51 which is the short run shut down point).  If P = $125, q = 35 (approximately).  Because this price is less than the breakeven price, Turbowhirl is losing money in the short run.  The firm will consider leaving the industry in the long run.  However, because P > AVC, the firm minimizes its losses  in the short run by producing 35 units (( = -282.5 as opposed to -$2400 if Turbowhirl shut down).  If P = $200, q = 43.  At this price, P > ATC so Turbowhirl is making short run profits.  This would encourage other firms to enter the industry, competing Turbowhirl's profits away.

f.
In the long run, the price of a washing machine will equal the minimum of the long run ATC curve.  Because the long and short run ATC curves are the same in this case, P = $133 in the long run.

7.
a.
The marginal product of labor is the change in output as the quantity of labor increases by 1.  This is given by (q/(L.  For this production function, MPl = 2K1/2L-1/2.  As L increases, MPl decreases for all L.  Thus, the marginal product of labor is always increasing.  Marginal cost is inversely related to MPl.  Thus, the firm's marginal cost should always be increasing.

b.
TC = PkK + PlL = 20,000(10,000) + 5,000(L).  Total cost is normally expressed as a function of q, so we must convert L to q.  L and q are related by the production function.  In particular, q = 4K1/2L1/2  =>  L1/2 = q/4K1/2  =>  L = q2/16K.  If K = 10,000, L = q2/160,000.  Thus, TC = 200,000,000 + q2/32.  The first term is fixed cost (costs incurred in the short run even when q = 0) and the second term is variable cost (the costs that vary with q in the short run).  Thus, ATC = 200,000,000/q + q/32, AFC = 200,000,000/q, AVC = q/32, and MC = (TC/(q = q/16.

c.
MC are a straight line that is always increasing (as discussed in part a).  AVC are also a straight line that is always below MC (the slope of MC is 1/16 while the slope of AVC is 1/32, so MC is steeper).  If MC is always increasing, AVC must also increase everywhere because MC will pull AVC up for all q.  ATC is U-shaped and hits its minimum when q = 80,000 and MC = ATC = 5,000.  AVC are always increasing while AFC are always decreasing.  When q is below 80,000, the decrease in AFC is stronger that the increase in AVC so that ATC decreases.  When q > 80,000, the increase in AVC is stronger that the decrease in AFC and ATC increase.

d.
The shut down point occurs where MC = AVC.  This occurs where q = O and MC = AVC = 0.  Thus, the firm will never shutdown in the short run.  The break-even point occurs where MC = ATC.  This occurs where q = 80,000 and ATC = MC = 5,000, as derived in part (c).

e.
As explained in (a), there is an inverse relationship between MPl and MC.  Mathematically, we know that MC = (TC/(q = (VC/(q = (L(Pl)/(q = ((L/(q)Pl.  At the same time, MPl = (q/(L.  Combining these expressions yields MC = (1/MPl)Pl.  Thus, they are inversely related.  For example, as L increases from 10,000 to 12,100, output increases from 40,000 to 44,000.  In turn, MPl decreases from 2.00 to 1.82 while MC increases from 2500 to 2750.  Thus, there is an inverse relationship between MPl and MC.

8.
a.
In general, you would want to increase expenditures on travel process improvement as long as the added costs of additional improvements are less than the added benefits associated with that improvement.  The relevant MB/MC data are provided in the table below:

Improvement
Techs. Affected
MC
Cumm. Cost
Vouchers Affected
Savings per Voucher
MB
Cumm.

Benefit

Computer
2
$3,000
$3,000
200
25
$5,000
$5,000

Training
6
$9,600
$12,600
800
15
$12,000
$17,000

TMP S/W
12
$21,600
$34,200
2000
10
$20,000
$37,000


This data shows that it pays to provide all technicians with a computer and training.  However, the cost of providing TMP S/W exceeds the benefit.  Therefore, the S/W should not be provided.  


A tendency in cost/benefit analysis of TMP S/W would compare the total cost of providing the software ($34,200 in the above example) with the total benefit ($37,000).  This analysis would indicate that the investment in TMP is justified.  In fact, the savings are associated with the computers and training.  The S/W actually adds  more to costs than to savings.


Note:  The question does not specify whether these are annual costs and savings or one time costs with a future stream of savings.  It also does not specify the required capacity (e.g., 2500 vouchers or 3500 vouchers).  These assumptions will have an impact on your answer.  I graded this question on the basis of how each student interpreted these issues.


b.  
If NPS has other uses for its internal funds, then the opportunity cost of investing in travel process improvement is the foregone uses of those funds elsewhere.  Now you must compare the benefit of using a dollar to improve the travel process with other uses of that dollar.  In this example, a dollar can buy $1.50 worth of savings in other areas.  You would only invest in travel process improvement as long as you received at least this rate of cost savings.  Computers generate $1.67 in savings per dollar investment, so they pass this threshold.  However, training only provides $1.25 in savings per dollar investment.  Training does not pass the threshold.  You should only invest in computers.

9.
a.
i.
A shortage indicates that water prices are not adjusting to their equilibrium levels.  If market prices adjusted, water prices would rise during a draught until the quantity of water demanded equaled the limited supply of water available.  With water in the Monterey Peninsula, where there are no external supply sources, we can consider the supply of water as vertical in the short run, as shown below.  Equilibrium water prices would encourage voluntary conservation and reclamation during draughts as people tried to reduce their water bills.  In this case, the price of water would reflect the consumers' value for the last gallons of water consumed.  


b.
i.  If water prices don't increase because of a price ceiling, then the draught will create a water shortage.  In this case, prices do not adjust, so consumers will not independently reduce their water consumption.  The water resources agency must implement a mandatory water rationing program, and enforce it with inspections and fines.  (In the figure below, the supply curve shifts to the left during a draught.  The demand curve would probably also shift.  In dry years, there is not as much natural rainfall so crops, lawns, gardens etc. would require greater irrigation.  This would worsen the situation shown in the figure.)



ii.
If water prices are held below their equilibrium level, they will understate the consumers' value for the last gallons of water consumed.



iii.
If water prices are held artificially low, agriculture will essentially receive a subsidized input.  This would encourage farmers to use more water intensive production technologies than appropriate and to plant more water intensive crops than they would if water prices were market determined.  Presumably, this tendency would be in conflict with reality in that there would not be enough water available for the farmers using water intensive technologies and planting water intensive crops.  Prices would send farmers inappropriate signals.  It is not clear whether farmers will respond to the inappropriate price signals or the limited amount of water available.  (In reality, water is not rationed to agricultural users, they do not have water meters so there is no way to monitor a rationing program.  The only way to implement rationing would be to restrict crop types or acreage planted.  These restrictions would be necessary because prices send inappropriate signals.)



iv.
Low prices would inappropriately encourage water intensive land uses.  Again, this incentive would conflict with reality if water use is administratively restricted.  Users may be unable to obtain the desired water supplies.  Furthermore, to the extent strawberry production is cut back, strawberry prices will increase.  This further increases the apparent profits from water intensive strawberries.
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c.
i. and ii.  (i. should have read voluntary conservation decisions.)  This is an optimization problem.  We would want to reduce consumption through conservation as long as the value of water to consumers is less than the cost of increasing the supply of water with a new dam, desalination plant, reclamation, etc.  As the value of water increases with conservation, the cost of further reductions (as indicated by the value of water) may exceed the cost of providing new sources.  Then we would want to increase supply, using the source with the lowest marginal cost.  We always want to balance the MC of additional conservation (i.e., the MB of additional water) with the MC of increased supplies from a new dam, desalination, reclamation, etc.  The difficulty is that we don't have good information regarding the value of water because prices are not market determined.  Thus, we don't know the optimum amount of water to supply.  Again there is a conflict between the desirability of new water sources as signaled by water prices and the reality of limited water availability.  Typically, we ignore the marginal value of water and just concentrate on minimizing the cost of securing a particular supply of water.


If prices were free to adjust, there wouldn't be any "shortages."  Instead, people would adopt voluntary conservation measures to reduce the quantity demanded and economize on their water bill.  If we knew market prices for water, we would have an accurate measure of the marginal value of water during wet and dry years.  This information would allow us to make a more informed decision regarding conservation and new water sources.  If the marginal value of water exceeds the marginal cost of water from new sources with some regularity, new supplies would be justified.  With a price ceiling, the marginal cost of new sources may substantially exceed current water prices.  But these prices understate the value of water.  We don't know whether or not the marginal value of water exceeds the marginal cost of new supplies.
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