
Thus, along an isocost line, K is a linear function of L with a vertical intercept of C/r
and a slope of �w/r.

Note that if the producer wishes to use more of both inputs, more money must
be spent. Thus, isocosts associated with higher costs lie above those with lower
costs. When input prices are constant, the isocost lines will be parallel to one an-
other. Figure 5–7(b) illustrates the isocost lines for cost levels C 0 and C1, where
C 0 � C1.

Similarly, changes in input prices affect the position of the isocost line. An in-
crease in the price of labor makes the isocost curve steeper, while an increase in the
price of capital makes it flatter. For instance, Figure 5–7(c) reveals that the isocost
line rotates clockwise when the wage rate increases from w0 to w1.

Principle Changes in Isocosts
For given input prices, isocosts farther from the origin are associated with higher costs.
Changes in input prices change the slopes of isocost lines.
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A Cobb-Douglas Production Function for Water Desalination

One worldwide area of concern today is the availabil-
ity of fresh water. Because of this issue, the produc-
tion of fresh water through the process of desalination
of salt water has become a viable area of research. The
Middle East is a leader in this form of fresh-water ex-
traction, but desalination is becoming a growing in-
dustry along the West Coast of the United States.

Recently three economists used statistical and
econometric techniques to estimate the production
function for a water desalination plant. The results of
the study suggest that the production function is
Cobb-Douglas and is given by

Q � F.6H.4

where Q is cubic meters of desalted water produced
per day, F represents factors of production (an aggre-
gation of evaporating pumps, maintenance of those
pumps, and labor), and H is the per diem level of heat,
which is used in the evaporation process. According to
the authors of the study,

The technical inputs of water desalination can be classified
into two groups: those for which the cost per unit of de-
salted water is increasing when the technical index of the
number of effects is increasing, and those for which this

cost is decreasing under the same circumstances. This clas-
sification permits us to express production of desalted wa-
ter as a function of two aggregates of inputs, corresponding
to the above substitutional groups. Thus a production func-
tion is extracted for the general case of full-load annual
operation of the desalination plant.

Since the estimated production function is Cobb-
Douglas, we can apply our formulas for the marginal
products of a Cobb-Douglas production function to
obtain an algebraic expression for the marginal prod-
uct of heat in the production of fresh water,

MPH � .4F.6H�.6

and for the marginal product of other factors of pro-
duction,

MPF � .6F �.4H.4

These equations reveal that the production of fresh
water obeys the law of diminishing marginal returns.

Source: N. Zagouras, Y. Caouris, and E. Kantsos,
“Production and Cost Functions of Water Low-Temperature
Solar Desalination,” Applied Economics 21 (September
1989), pp. 1177–90.
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