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Firms
 Firms produce outputs from inputs (like water)
 Firm objective: maximize profit

 Suppose firm wants to increase one input and decrease another maintaining
constant output
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Profit

The Firm’s Problem
 Maximize profit
 Optimality conditions

 Value of marginal product
(price times marginal product)
for input n must equal price of that input

Revenue
 Revenue

 receipt for selling y at price p
 Marginal Revenue

 derivative WRT y
 Increase in output has two effects
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 Adds revenue from sale of more units, and
 Causes value of each unit to decrease

 Competitive firm: p is constant

 Monopolistic firm: p is not constant

Example
Linear demand function

• Revenue
• Marginal revenue
• marginal revenue slope is twice demand curve

The Firm’s Problem – 2nd Way
 Minimize cost

• Optimality conditions
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Technical rate of
substitution equals
price ratio

Cost Functions
Cost to producing level, y0

• Cost comprised of fixed and variable costs

• Average cost is cost per unit to produce y units

• Marginal cost is cost of producing an additional unit

Example – Competitive Firm
 How much water should a water industry firm sell (produce) and at what price?
 Firm’s problem

Optimality conditions

Competitive firm
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Example
Competitive firm

Example – Monopolistic Firm
 Recognizes its influence over market price
 Free to choose price and output to maximize profit

Optimality conditions

• Monopolistic firm
• So, Marginal Revenue = Marginal Cost
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Consumers' WTP
 Maximum paid for x0 units rather than go
without, reflects the benefit to consumer

Producers' Cost
Minimum producer will accept for x0 units and
the minimum consumer must pay

Price, p

Output, y

Demand
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Pricing

 Demand affected by price of water
 price elasticity of demand:

 %change in demand for %change in price
 Conservation

 Non-Price methods (education, etc.)
 Price methods

 “declining block rates” - the more water used, the lower the price
for the last units of use (discourages conservation)

 “alternative rate structures” - encourage users to reduce their
consumption
 Increasing (or inverted) block: Rates increase at set usage level

intervals • Seasonal block: Two different rate structures are set (one in
the summer and one in the winter) • Baseline block: A baseline usage
water usage amount is set based on a customer's winter use and a
surcharge is then imposed for any use over the baseline during the
summertime

Consumers' & Producers' Surpluses
 total surplus net of resource costs = the difference between the maximum the

consumer would be willing to pay rather than go without and the minimum he must
pay in order to cover costs of production (total net benefit to society )
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Surpluses – What they mean
 Consumers' Surplus = amount consumer would
have been willing to pay, but didn’t have to
 Producers' Surplus = amount producer would have
 been willing to accept, but was able to realize more

Example – Maipo basin, Chile
 Water allocation to crops depends on

 Water requirements,
 Economic profitability

 Production functions incorporate
 Water, Technology,

and Salinity
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Production Functions
 Four broad approaches to production functions can be identified

 Evapotranspiration models;
 Simulation models;
 Estimated models; and
 Hybrid models

ET models

where
Y = yield
Ymax = maximum yield
kc = crop coefficient
E = actual evapotranspiration (mm)
Emax = maximum evapotranspiration (mm)

Estimated models

where
Y = yield
Ymax = maximum yield
x = irrigation water applied,
s = irrigation water salinity,
u = irrigation uniformity,
ai = estimated coefficients (i=1,..9)

Production Function - Wheat
ymax = maximum yield (mt/ha)

b0 – b8 = coefficients,
x = irrigation water applied (mm)
Emax = Max ET (mm)
s = irrigation water salinity (dS/m)
u = irrigation uniformity



















max
max 1*1

E

E
kcYY

2
9

2
8

2
7

654

3210max/

uasaxa

usauxasxa
uasaxaaYY






)]/ln()/([ max2max10max ExaExaaYY 

sbubba 2100 

sbubba 5431 

sbubba 8762 



Al Anbar University Water Resources Management & Economics Mr. Ahmed A. Al Hity
College of Engineering 4th Stage Lecture No: 12
Water Resources and Dams Dept. 2019-2020 Date: Tus.22/05/2020
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

10

Stages of Production
Region I MP > AP, not enough input is being used

Physical efficiency of input increases throughout Region I

Region II MP is decreasing and MP < AP, just enough input is being used

Optimal input use is in this Region, exact level depends on prices.

Region III MP < 0, too much input is being used
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Cost Curves

Optimal Production - Wheat
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Production – Wheat & Corn

Optimality Conditions
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Multiple Outputs

Price of Corn = $160/mt
Price of Wheat = $230/mt


