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INDIANA UNIVERSITY

Graduate School of Business

BLOOMINGTON, INDIANA 47405

SCHOOL OF BUSINESS BUILDING October 2’7’ ]_965 AREA CODE 812, TEL. NO. 337_2804

fd, 3346 -6T7%99

Professor Mason Gaffney
Department of Economics
University of Wisconsin-Milwaukee
Milwaukee, Wisconsin 53211

Dear Mase:

Thank you for your letter of October 21 responding to my reply to your
earlier comment, I had been wondering why I have not heard from you
(or from Will Lissner for that matter).

I think I understand the concern you feel with regard to the first para-
graph of my comment, As you suspect the first sentence of the first
paragraph was not meant to sound "belligerent" but intended as a good-
natured thrust., Actually, if one were to go back and actually read
your original article (entitled, "Land and Rent and Welfare Economics")
they would find the first paragraph quite consistent with the spirit
of your original argument, The original article, as you remember, is
rather a forthright and "pulling-no-punch" sort of thing, And in fact,
it does make some rather sweeping charges and presents some rather
strong conclusions, Some of this stems from your very interesting style
of writing and some of it stems from the strength of your feeling on
questions regarding Ricardian Cameralism.

b

Well, what do we do about the matter, I suspect the easiest thing might
///be to delete the first sentence of the first paragraph of my reply to you.,
This would leave the rest of the first paragraph intact and perhaps would
greatly reduce the possibility of interpreting my comments as being "belli-
gerent," How does this strike you? I am sending a copy of this to Will
a&w?issner. Perhaps we ought to let him decide the matter.
Lops x OV ,
I think we neéd to ¥alk more about your invitation from Harvey Perloff,
There is a lot to be said for working with him, On the other hand, there
are certain limitations or drawbacks. In other words, the matter is a bit
complex, and I would need to talk with you at some length regarding the
situation there, How do we do this? I don't know. Maybe we ought to try
a phone call or perhaps engage in some extended discussion by correspon-
Jence. We will save that to a later date, All best wishes.

14 | ase

Sincerely yours,

Professor of Business
Administration
cc: Will Lissner
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Reprinted from JourNAL oF Farm Economics
Vol. XLII, No. 1, February, 1960

LAND VALUES—A FURTHER COMMENT

J. W. MiLLiMAN
Indiana University

N THE preceding note, Edward F. Renshaw comments upon my paper*
I and points in optimistic fashion toward the possibility of increased
use of models of the land market for empirical research in appraising the
effects of alternative kinds of public and private investment. My own
study of the problem has lead me to be somewhat less enthusiastic. Per-
haps the major difference between us lies in Renshaw’s belief that a gen-
eralized econometric approach to land valuation problems is just around
the corner. Although I share the hope for the emergence of such a model
I have seen little to date which indicates its immediate likelihood.

Nevertheless there seems to be an increasing awareness that increases
in land values may reflect capitalization of economic gains arising from
the use of inputs which are priced below their economic worth. It is now
becoming clear that the subsidized provision of many public services, os-

*J. W. Milliman, “Land Values as Measures of Primary Irrigation Benefits,” J. Farm
Econ., 41:234-43, May 1959.
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tensibly designed to modify the existing distribution of income, may not
in fact achieve the desired results in so far as economic “surpluses” from
the use of the “free” service become capitalized in the form of higher
prices (costs) for complementary inputs which are inelastic in supply. The
provision of public health subsidies, for example, may not really lower
the total cost of medical care to the recipients if the economic benefits
are transformed into higher economic rents for specialized, strategic inpute
in the supply of medical services. It is well established that “cheap” water
in Western reclamation projects may be largely offset by higher land prices
so that irrigators gain only in so far as they are land owners. As I pointed
out earlier,? there is no a priori reason, however, why economic surpluses
from subsidized irrigation water must be capitalized in land values; higher
land values are only one of the various possibilities for capitalizing sur-
pluses.?

I am somewhat surprised by Renshaw’s implication that the “vastly dif-
ferent standards” used in public and private investments (particularly for
reclamation projects) are somehow related to the choice of methods for
project valuation, in this case the use of the “budget” method as compared
to the “land values” method. Although divergent standards are present,
it is not clear what this has to do with the “land values” approach. There
is nothing intrinsic in either of the methods in their pure forms which
necessarily produces a variation in the implied stringency of the valua-
tion test. That is to say, both methods of project valuation can be abused;
both can be given a conservative cast. It does not seem fair to imply that,
because ex post land values (computed by Renshaw) are lower than ex
ante benefits calculated by the “budget” method, the difference is due to
the method used for estimating benefits. It is quite likely that ex post
calculations by the “budget” method would reveal a similar discrepancy
between anticipated and realized benefits.

The important point is that the “budget” and “land values” methods of
project valuation are alternatives which have comparable difficulties and
deficiencies. Both methods can be employed in ex ante and in ex post
situations; each can be used to check upon the other. Perhaps the formid-
able difficulties of the “land values” approach can be reduced, as Renshaw
suggests, by judicious selection of data and by the incorporation of addi-
tional variables in the land market model, but I am skeptical of the view
that it can ever be more than an imperfect method of measuring project
benefits.

" Milliman, op. cit., p. 239.
® For an excellent discussion of the relation between capital values and costs see:

Armen Alchian, “Costs and Outfuts,” The Allocation of Economic Resources—Essays
in Honor of Bernard Francis Haley, Stanford U. Press, 1959, pp. 36-39.
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LAND VALUES AS MEASURES OF PRIMARY
IRRIGATION BENEFITS®

J. W. M.LMAN®®
University of California, Los Angeles

VALUATION of existing and proposed irrigation projects requires
estimation of benefits and costs in present value terms. Recently a
number of studies have appeared which deal with the efficacy- of tech-
niques used by federal agencies in project evaluation.” It is apparent that
current policies and techniques for project planning and valuation can be
improved. Among the suggestions for improvement in the techniques of
evaluation is the proposal by Edward F. Renshaw to use changes in the
values of agricultural lands as indirect or proxy measures of the primary
benefits of irrigation projects.? It is the purpose of this paper to explore
some of the implications involved in the use of changes in land values as
measures of primary benefits stemming from irrigation investment.® It is
hoped that the analysis here will serve to stimulate further investigation
of the relation between land values and irrigation benefits.

Measurement of Primary Benefits
The “Green Book” states that:

Primary benefits are the value of the immediate products or services result-
ing from the measures for which the project costs and associated costs were
incurred.*

There seems to be general agreement that the primary benefit from any
project can be viewed as the worth or value of the output of the project to

® Giannini Foundation Paper No. 175.

®° The author has benefited from criticism by ]. DeHaven, J. Hirshleifer, and
R. McKean.

*Roland N. McKean, Efficiency in Government through Systems Analysis, New
York: John Wiley & Sons, 1958; Edward F. Renshaw, Toward Responsible Govern-
ment, Chicago: Idyia Press, 1957; Otto Eckstein, Water Resource Development,
Cambridge: Harvard University Press, 1958; John Krutilla and Otto Eckstein, Multiple
Purpose River Development, Baltimore: John Hopkins Press, 1958.

* Renshaw, op. cit., Chapter VII. See also “Cross-Sectional Pricing in the Market for
Irrigated Land,” Agricultural Economics Research, January, 1958, pp. 14-19; and
“An Economic Appraisal of Public Investment in Irrigation,” Ph.D. dissertation, Uni-
versity of Chicago, 1957, Chapter VL.

*1t is important to note that estimation of primary benefits stemming from an
irrigation project is only part of the evaluation problem. This paper does not deal with
questions involving secondary benefits or “extra-market” benefits. Furthermore, it is
concerned only with benefits per se and not with benefits in excess of or in relation
to costs.

¢ Proposed Practices for Economic Analysis of River Basin Projects, report to the
Federal Inter-Agency River Basin Committee, prepared by the sub-committee on Bene-
fits and Costs, May, 1950, p. 8.
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those who use it. Conceptually, this means that the direct measure of the
primary benefits can be found by summating or aggregating the maximum
prices which the consumer would pay for the various units of output from
the project.® For an irrigation project, the primary benefits are equal to
the economic worth of the water to the farmer.®

According to this analysis the primary benefits of an irrigation invest-
ment could be estimated from the demand curve for the water from the
project. To illustrate the nature of the argument, reference is made to

Figure 1.

Vater

Fic. 1

If a project were constructed to supply MN units of irrigation water,
the primary benefit of the project would be .the value of the water or
MRSN? The present value of the benefit stream could be obtained by the
summation of the areas under the demand curve for each time period,
discounted by the appropriate rate of interest.

If the demand function for the irrigation water were known, it would
be possible to estimate directly the primary benefits stemming from irri-
gation investment. The difficulty of the matter is that relatively little
work has been done on the estimation of the demand function for irri-
gation water. This deficiency stems in part from the nature and history of
econometric studies in agriculture which have concentrated almost exclu-
sively upon the markets for farm products and have neglected the supply
and demand elasticities of the various input factors on the production side
of agriculture.®

* McKean, op. cit., Chapter 10.

¢ This assumes that the irrigation project is a single-purpose project, ie., only a
supplier of water. The consideration of multi-purpose projects would not change the
nature of the argument here because we are concerned only with benefits resulting
from irrigation. And also the same logic could be used in the analysis of benefits of
each of the outputs of a multi-purpose project.

"It is assumed here that the demand function illustrated by RS connects the maxi-
mum prices farmers would be willing to pay for output MN.

%Zvi Griliches, “The Demand for Fertilizer: An Economic Interpretation of a
Technical Change,” Journal of Farm Economics, August, 1958, p. 591.
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Another part of the difficulty arises because of the peculiar nature of
he market for water in which the pricing system is relegated to a minor
ole in the allocation process. Most factor inputs in agricultural production
wre allocated by the price mechanism, in that prices are allowed to clear
he market and to equate supply and demand. For various reasons irriga-
ion water, particularly in the West, is often allocated by means other
han the price mechanism, so that prices for the water are often “nominal”
rices which are less than those which would prevail under free-market
'onditions.® This means that rationing and quotas are common in the
dlocation of irrigation water.

Neither of the reasons for the apparent lack of attention given to the
lemand function for irrigation water appears to involve severe conceptual
sroblems, so it may be possible to make greater use of direct estimation
f the economic worth of the water in the future. Presently, the estimation
f primary irrigation benefits is accomplished through the use of indirect
neasures. The most widely used procedure and the one which is cur-
ently used by all federal agencies who deal with irrigation water is the
budget” method.

The “budget” method involves the estimation of primary benefits of
vater by making assumptions as to the crops to be produced on the land
nd the gross receipts arising from their sale. Then production expenses
or farm operation and investment are subtracted from the value of farm
roducts produced. The residual amount is considered equal to the pri-
nary benefits and thus the value of the water to the farmer. It is obvious
hat the “budget” method involves the use of a vast number of assump-
ions concerning crop yields, output prices, factor costs, and coefficients
f production in all future years. The possibilities for errors in estimating
nd in double-counting are quite numerous.

Recently Renshaw, who was evidently stimulated by D. Gale Johnson’s
arlier concern with land values,’® has developed some models based
1pon crop-value indexes to predict changes in land values resulting from
rrigation projects. It is Renshaw’s belief that a certain proportion of
:xpected gross receipts are capitalized into land values so that land values
:an be estimated on the basis of gross farm income. The expected change

*Two important reasons are evident here. One is that water law in most states
slaces a number of restrictions upon the transfer or exchange of water by market
orces. See: ]J. W. Milliman, “The Case for Private Decision-Making in a System of
Vater Law,” The RAND Corporation, P-1483-RC, September 4, 1958. Another im-
sortant reason stems from the widespread feeling that irrigation water use has
mportant “extra-market” benefits so that the price of water should be a secondary
:onsideration in its use.

*D. Gale Johnson, “Allocation of Agricultural Income,” Journal of Farm Eco-
1omics, November, 1948, pp. 724-745.
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in land values plus the present worth** (per acre) of the water payment
contracts assessed against the land is a measure of the primary benefits
of the irrigation project.

The advantages of the Renshaw approach, as compared to the budget
method of estimating the primary benefits of irrigation investment, appear
on first consideration to be quite substantial:

1) The number of variables to be estimated is substantially smaller

and involves fewer assumptions and less information.

2) The market for land does the discounting so that there exists no
problem of how to determine the “correct” rate of discount or how to
treat future risk and uncertainty.

3) Double-counting and overestimation of benefits may be somewhat
reduced.

On theoretical grounds, however, both methods are correct and each

should lead to the same values if carried out in the proper manner.

Essentially Renshaw’s suggestion involves two assumptions: First, that
changes in land values “with” and “without” irrigation reflect a capitaliza-
tion of expected net income resulting from the water; second, that a
crop-value index can be used as a predictor of land values. With both of
these assumptions, there is little with which to disagree. It is suggested,
however, that study of the theoretical and empirical basis of these as-
sumptions is called for. Renshaw does not offer much theoretical explana-
tion of these assumptions nor does he follow through with a discussion of
some of the implications involved, particularly in regard to the former.

With regard to the value of the crop-index method of predicting land
values, Renshaw does give a partial evaluation which serves to point
toward its chief merits and deficiencies:

Essentially all that a crop-value index can do is to measure the effect on
land value of substitutions to crops yielding higher opportunity returns per
acre. It will be of little use as a predictor of land value if the real factors
that affect land value either are not, or cannot easily be made, a function
of cropping pattern by defining crops appropriately in such a way as to
pick up differences in income-yielding potentiality.:2
It is obvious that many important changes in the production function can

not be reflected in any precise way in statistics on acreages devoted to
the various crops. It is also clear that cropping patterns are only one of
many forces which influence land values. The crop-value index may prove
to be useful, however, and certainly it deserves extensive study and dis-
cussion.

* Renshaw used an interest rate of 4% per cent, the farm mortgage rate for 1956, as

the rate of discount.
** Renshaw, “Cross Sectional Pricing - - -.” op. cit., p. 19.
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The first part of Renshaw’s suggestion seems to be of primary im-
portance. It is also the part to which he has given the least attention. The
remaining part of this paper is concerned with an examination of the
analytical basis for the premise that changes in agricultural land values
can be used as indicators of the primary benefits resulting from the provi-
sion of irrigation water. What is the theoretical justification of this
premise? What are some of the dangers and drawbacks in the use of land
values as proxy measures of benefits of irrigation investment?

The Value of Water

If the value of water is to be reflected in land values, as Renshaw sug-
gests, the relationship is probably very simple and direct. Any increase in
land values resulting solely from the provision of additional irrigation
water must represent a market capitalization of the expected future
stream of value received from the water which is in excess of the charges
for water paid by the farmer. That is to say, land values will increase only
to the extent that the value or economic worth of the water exceeds the
charges for the water. It follows, furthermore, that economic worth of the
water (and thus the value of the new irrigation facilities) can be viewed
as a summation in present value terms of two factors:

1) The actual or expected revenue stream of the project (the charges

for water).

2) Changes in actual or expected value of the agricultural land served
by the project (abstracting from other factors which affect land
values).

Perhaps the nature of the reasoning here can best be explained by
reference to Figure 1. Earlier it was argued the economic value of MN
units of water, or the primary benefit of project supplying this water, can
be viewed as the area under the demand curve for the water or MRSN.
The argument followed here would hold that, if the farmers were charged
an amount equal to MRSN, land values would not increase because of the
increment of water supplied. On the other hand, if the farmers were
charged less than MRSN, a “surplus” would arise which would tend to be
capitalized in higher land values. If the farmers were to receive the water
“free,” all of the value of the water would be reflected in increases in
land values.

Going further, before examination is made of some of the implications
of the relationship between the value of water and land values, it follows
that, if a market for water is allowed to function, the market price for
water will tend to be SN. And the total revenue for MN units of water
would be MTSN. In this case water revenues would understate the total
value of the water by TRS. The “surplus” (or TRS) would tend to be
capitalized by the market and would appear as an increase in land values.
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As a practical matter, it can be argued that the “surplus” rising in such cases
is likely to be small in relation to the total demand for water, unless ex-
tremely large increments of water supply are considered, so that the
market value of the water would be a substantial approximation of the
full economic value of the water.

The more likely case is that only a nominal price would be charged
for the irrigation water, e.g., BN, and the allocation of water would be
determined by some sort of non-price rationing. In this instance, the total
water revenue might be something like MABN, which would mean that a
“surplus” of ARSB would accrue and be reflected in substantial increases
in land values. The land value method of measuring irrigation benefits
would appear to have most applicability in this case.

Assumptions and Problems
The preceeding argument was based upon the supposition that the

economic worth of an increment of irrigation water would affect land
values only to the extent that the charges for water understated the value
of the water. Perhaps it will be useful to examine the assumptions and
implications of this argument.

First of all, it is clear that the analysis assumes that agricultural land
is a fixed factor and also that it is the only fixed factor. This means that
either agricultural uses are the only uses of the land or else that the value
of the land in alternative uses is substantially less than its worth in agri-
culture, so that the “surpluses” appear as capitalized economic rent. If
other fixed factors are present, e.g., certain capital equipment, any “sur-
plus” arising from the purchase and use of irrigation water may con-
ceivably be reflected in their values. There is no a priori reason why the
“surplus” from water must go to land. In these cases increases in land
values would understate the economic value of the water.

It might be pointed out in this connection that it may be difficult to
show that the nonagricultural uses of land are unimportant. To the extent
that land devoted to agriculture is merely an “inexpensive” way of reserv-
ing land for future residential (or other) uses on the basis of speculative
judgment, it is not evident to what degree changes in agricultural land
values would be due solely to the provision of extra irrigation water. This
point is part of the general empirical problem discussed below of trying
to abstract from changes in land values due to factors other than irriga-
tion water.

Another problem needs to be mentioned here because it involves a re-
lationship which is often overlooked. This is the point that any “surplus”
value arising from the purchase of water by the farmer will tend to be
capitalized in land values only to the extent that the land (or land owner)
has some permanent claim to the water. If the water could be withdrawn
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or denied to the land (e.g., an irrigation company might find a more
profitable outlet for its water), it would be doubtful if the “surplus”
would be capitalized in land values. The market value of agricultural
land will undoubtedly reflect any uncertainty in the prospective provision
of the irrigation water to the.land. This means that increases in land
values will be a full measure of the “surplus” only if the water is “frozen”
to the land. It is thus quite possible that there may be cases where in-
creases in land values would be less than the economic value of the water
because of some uncertainty in regard to the future receipt of water.

A more troublesome problem may exist in the fact that the Renshaw
analysis is based upon the premise that the major source of “surplus,”
i.e., economic value in excess of charges, arises from the provision of
water. To the extent that the extra production arising from the increment
of irrigation water involves increased amounts of other inputs, it is
quite conceivable that some “surplus” may arise from their use and be
reflected in land values. In this case (which seems realistic) it can be
argued that increases in land values overstate the value of the water.

There are two lines of comment which can be made in response to this
objection, although it is not clear that either reply really disposes of the
problem. One might argue, for example, that the water, i.e., the irrigation
project, is the essential “pre-condition” for the increased production and
therefore all of the increase in land values is really due to the irrigation
project, despite the fact that “surplus” may accrue to farmer from the
purchase of other inputs and from other concurrent or concomitant in-
vestment related to farm production. It does not seem that this reply is
a valid one. If “surpluses” do arise from other inputs and investments, it
is only a semantic argument to resort to the idea of “primary causation”
and to attribute all of the surplus to water.

A second line of argument might concede the presence of the problem
in a theoretical sense, but deny its practical relevance. It might be argued,
for example, that producer surplus arising from the purchase and use of
other inputs would likely be negligible because the market prices would
closely approximate their economic worth, leaving little surplus to be
capitalized in land values. If, however, some of the inputs or collateral
services represent a substantial increase in supply, e.g., a new processing
plant, there may arise considerable surplus. This is the question which
would have to be determined by direct investigation. A similiar source
of extra surplus might be found where there is provision of added serv-
ices by public units, particularly those which are supplied at “nominal”
prices, eg., “free” highway services. In all of these cases it is very possible
that increases in land values would overstate the value of the irrigation
project.

At this stage of the analysis, it might be pointed out by some readers
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that increases in land values might well involve some double counting or
the inclusion of values of the secondary benefit variety. For example, it
could be asserted that land values might increase in a nearby town be-
cause of the actual or expected increase in business activity resulting
from the increase in agricultural production arising from the new irriga-
tion investment.

This paper is concerned only with the attempt to measure primary bene-
fits. It should be understood, therefore, that the argument here applies
only to changes in the value of agricultural lands and not to changes in
the market values of residential land, or other types of property. Increases
in property values of adjacent residential lands might be an alternative
measure of secondary benefits, however, in the same sense that changes
in the values of agricultural lands would reflect primary benefits. On this
score it could be pointed out that measurement of secondary benefits by
use of changes in land values might be even more difficult than measure-
ment of primary benefits.

For purposes of making an ex post appraisal or audit of irrigation
projects, using the land value concept, it would seem important that the
observer abstract from changes in land values due to factors other than
the provision of extra water. This would be difficult when in cases where
a number of incremental services are being provided simultaneously and
especially if they are “free” to users. Other important changes in the in-
stitutional and economic environment within which agricultural produc-
tion takes place, e.g., the soil bank proposal or changes in the quality of
farm managament, would also have to be recognized. Changes in the
general price level and in the level of interest rates would present addi-
tional problems.

It would also seem necessary that the actual and/or expected revenue
stream arising from water charges be discounted at the same rate of in-
terest which is implicit in changes in agricultural land value if the two
values are to be summated as the theory suggests. Practical difficulties
would be present also to the extent that information regarding land values
was unreliable or nonexistent. Admittedly a good deal of arbitrariness
would be involved in making estimates of general land values in agri-
cultural areas involving wide variations in fertility, location, and climate.
To the extent that agricultural land markets were “thin,” i.e., few sales
taking place, land values would be more difficult to estimate.

In ex ante project valuation, the use of land values as indicators of
primary benefits would involve the problem of finding the market value
of land that would be comparable in all other respects to the nonirrigated
land except that it would have water available. If comparability could be
assumed, the difference in land values, “with” and “without” water, would
be a partial measure of the value of the proposed irrigation project in
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present value terms. The difference in land values would measure the
entire value of the water only if the water were “free,” e.g., rainfall. To
the extent that charges are made for water on the land used as a yard-
stick, the difference in land values would reflect only part of the value of
water. It would be necessary to take into account both the capitalized
value of these charges as well as the difference in land value in order to
make the correct comparison.

The major problem in any ex ante valuation would be the degree of
comparability of the two land situations. If one were to demand strict
comparability, he would undoubtedly be disappointed. In an apparent
effort to reduce the error here, Renshaw makes use of the crop-value in-
dex. Whether or not the crop-value index can be a better indicator of
probable land values than going directly to the land market in an attempt
to find comparable land “with” water is not clear.** The answer probably
depends upon the particular circumstances in individual projects.

It would seem, however, that there might be cases where sufficient
comparability is present (or where modifications can be made for ob-
vious differences) so that direct reference to the land market could be
used for the “with” and “without” comparison. A case in point may arise
when the proposed irrigation investment is merely an extension of an
existing project so that the new lands to be irrigated are quite similar in
location, fertility, and climate to land already under cultivation. Cer-
tainly, the use of comparative land values for estimates of probable irriga-
tion benefits would be feasible in cases where quick and rough estimates
need to be made so that exact comparability between two land situa-
tions would not be required. It is also possible that comparative land
values could be used as a check upon estimated primary benefits of irri-
gation investment derived by either the budget method or crop-index
methods of valuation.

Conclusion

The primary benefits arising from an irrigation project can be viewed
as the economic worth of the water to the prospective irrigators. Attempts
to measure the value of the water directly are hampered by the lack of
data concerning the demand function for water and by the fact that the
water is often allocated by means other than the market mechanism. As a
result indirect measures of the value of the water are used. The most
widely used method is one which makes a “budget” study of expected
net returns from the land. The necessity of making a number of “heroic”

* A promising method of comparing widely separated lands for agricultural purposes
has been suggested by Thomnthwaite and is based upon the concept of “potential
evapo-transpiration.” See his: “Evapotranspiration in the Hydrologic Cycle,” The
Physical Basis of Water Supply and Its Principal Uses, Vol. IL Interior and Insular

airs Committee, House of Representatives, U.S. Congress, 1952, pp. 25-41.
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assumptions concerning future yields, costs, receipts, and production
coefficients makes this method cumbersome and unreliable.

Recently, Renshaw has suggested that changes in land values could be
used as indirect measures of irrigation benefits. It was claimed that this
method offers a great deal of promise because it relies upon fewer assump-
tions and reduces the possibility of over-counting.

The analysis in this paper indicates that the case for the use of land
values as opposed to the “budget” method of measuring primary irrigation
benefits may not be as promising as Renshaw suggests. Indeed, the land
value method seems to involve an equal number of theoretical and em-
pirical problems which are not easily resolved. It is probably fair to say
that both methods require use of “heroic” assumptions. The better method
will depend upon the particular circumstances which stem from indi-
vidual project evaluation problems.
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It is indeed remarkable how much controversy can be generated by Mason
Gaffney when he finds someone who argues that land-value taxation may not be
a panacea for most of the ills of modern urban society, Professor Gaffney is
one of the foremost exponents of Ricardian Cameralism, In an excellent article
he attempted to gynthesize Richardian ground rent theory and welfare economics
to “gffer society more plausible alternatives than it now faces so distraught-
ly."

Many economists agree with Gaffney that land-value taxation has much to be
said in its favor, Nevertheless, it is generally conceded that this tool is
just one of a number of devices available for improving the organization and
management of urban areas, Moreover, it is clear that the administration of a
"pure" tax on economic rent involves operational difficulties which are often
comparable to these involved in other policies for promoting and reconciling
allocative efficiency and distributive equity,

Professor Gaffney and I have no quarrel on the general question of marginal
cost pricing, Certainly his solution to the problem of covering deficits in
the case of decreasing average costs of water service has a good deal of merit,
My point was, and still is, that a lump-sum tax based upon consumer surplus
presumably capitalized in land values is neither the only way, nor necessarily
the best way, to handle the problem,

In my article two criticisms of the Gaffney solution were made, First, the
theoretical relationships between the size of the deficit and the generation of
consumer surpluses are more tenuous than Gaffney appears to admit, Therefore,
the bold advice of the Ricardian Cameralist may need to be qualified, Second,
Gaffney assumes too readily that consumer surplus will automatically be trans-
lated into land values and that these changes in land values can be easily

1M, Mason Gaffney, "Land and Rent and Welfare Economics," Chapter 8 in
Land Economics Regearch, published by Resources for the Future and the Farm
Foundation, 1962, Distributed by the Johns Hopkins Press, Baltimore, Maryland,
p. 167,
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isolated and detected, In light of these real difficulties I suggested the
price discrimination, properly employed, might be an alternative way of cap-
turing sufficient consumer surplus to cover deficits, Actually, there are
still other price policies to deal with this matter which also have merit,?

Professor Gaffney's comment on my article does not spend much time dealing
directly with the two criticisms, Instead, much of his comment is devoted to
criticising a proposal which I never advocated in the first place; namely, that
surpluses generated from some segments of the water system should be used to
cover deficits of another segment, This would indeed be poor policy but I do
not plead guilty to the charge, However, I suggest below that identification
of responsibility for generating deficits may not be a clean-cut issue, If we
assume that we can specify responsibility for generating deficits, that is if
we can correctly allocate gll costs to users and segments of water system, then
little remains to argue about because straight marginal cost pricing doctrine
would handle the matter. On the other hand, the presence of joint or indivisi-
ble costs may completely rule out such neat solutions, Apparently, Gaffney is
a bit uncomfortable in his comment at this point because he concludes that I do
not spell out the proposal,

In reference to my first criticism, Professor Gaffney concedes that the
amount of consumer surplus is related to the shape and position of the demand
curve, However, he does not go on to acknowledge that the amount of the defi-
cit is largely governed by the shape and the level of the cost curves, I be-
lieve that the indirectness of the relationship between the amount of consumer
surplus and the size of the deficit ought to make Gaffney pause before he un-
qualifiedly says that the Ricardian Cameralist "measures and recaptures every
last shred of consumer surplus and external economy created by water service——--
and applies it to cover the deficits of marginal cost pricing,"3

Frankly, I see no reason why all of the consumer surplus should be taken
if the aim is merely to cover deficits, Clearly, my diagrams illustrate cases
- where the consumer surplus may exceed the amount of the deficit, Gaffney goes
on to tell us that the Ricardian should continue outwards and reaping all the
surplus until the deficit is covered and then proceed no further, Again, I
must admit that this bit of advice seems confusing, I do not think anyone would
dispute the fact that it would be poor policy to extend service to a particular
user wvhen the total value in use did not cover the marginal cost. But this is
not the same thing as saying that "we should never extend distribution lines
into territory where the consumer surplus will not cover the deficit of marginal

See Chapter V "Municipal Water Rates" in Water Supply: Economics, Tech-
nology and Policy by Hirshleifer, DeHaven and Milliman, University of Chicago
Press, Chicago 37, Illinois, 1960.

3Gaffney, ¢p. git., p. 162,
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cost pricing.,” That is, unless we can clearly assure ourselves that the deficit
in question is solely or directly attributable to the particular consumer in
question, However, I suggest that the cost functions for urban water service
may contain indivisible costs., Therefore, it may not be entirely clear just

who is responsible for the so-called deficit, It would seem reasonable to ask
in this case that extra consumers cover zll of the extra costs attributable to
their use and perhaps make some contribution to general overhead or to a general
deficit, Marginal cost pricing, correctly administered, would apply the proper
spatial constraint when water system costs are a function of space and distance,

It could well be that some of the difficulty between Professor Gaffney and
myself at this point is more apparent than real, Both of us appear to be doing
a great deal of "armchair" theorizing, I suspect if we had some actual cases
before us which would make the cost functions explicit, much of the dispute
would disappear, In any event, the issues between us would be a good deal more
clear-cut,

Finally, I would like to comment a bit more on the second criticism of the
Gaffney solution dealing with the capitalizing of consumer surplus and its
measurement in land values, Of course, Gaffney is correct is asserting that
price discrimination has a number of difficulties but he apparently exhibits
a blind spot in asserting that the market for land is more perfect than the
market for water and that, therefore, it would be easier to capture consumer
surplus via the land market than through the water market, This is an interest-
ing proposition but it does not appear to be necessarily true, In fact, a good
case to be made for the proposition that consumer surpluses may not always be
capitalized in land values, Professor Gaffney is strangely silent on this
question,

I am sure that this exchange between Professor Gaffney and myself has done
a great deal to clarify matters between us., Both of us feel that water rate
practices in most American cities subsidize urban sprawl and promote uneconomic
use of water, The brcad area of agreement between us should serve to draw
attention to the need to re-examine public utility pricing practices in light
of these serious charges, Clearly, Mason Gaffney does offer us some plausible
alternatives,
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Professor Milliman and I seem to agree on the basic fact
that the average cost of conveying water rises with distance, but
falls with volume. We also agree that water rates like other prices)
should be set to equal marginal costs rather than average costs.

It is remarkable how much controversy we then generate by combining
these opinions in different ways; but it is a friends' quarfel,for
we are both seeking to implement the same basic economizing prin-
ciples.

My chapter, which Professor Milliman discusses, deals with
the economics of distributing water from a given source, a local
load center. It suggésts a method for optimal pricing of the ser-
vices of the distribution system.# It does not deal with the cost
of developing water at the sourcef,or of importing it from another
region to a local reservoir or other load center. Whether or not
we have increasing or decreasing or constant costs before the load
center, or at the load center, we will have decreasing costs in
distribution after the load center. My analysis is addressed only
to the last segment -- which is in general the costliest and should
dominate &lre aggregate costgeenter.

But since Professor Milliman has been so sporting as to
meet me on my own grounds, let me return the gesture and meet him
on his, which are important and interesting.

My chapter treats the pre-distribution costs by putting
a price on water at the point of delivery to the distribution sys-
tem, the price to equal the marginal cost of water to that point.

If there are increasing costs to that point, as is often true where

water is relatively scarce, the pre-distribution system would yield
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a surplus, or rent. Most of the rent is imputable to the scarce
raw water at the source, and/or to scarce forage sites.

In answer to Milliman's question of how I would distribute
this surplus, I believe it should be collected by the owner of the
water rights or other rent-yielding resource (just who does or should
"own" water rights is a complex institutional question beyond our
present scope). That is necessary for economical pricing of water.
To divide up the surplus among owners whose lands lie within the
distribution perimetegfrserves no useful allocatkgypurpose. Neither
does it balance, as Milliman indicates, the policy of taxing these
owners to meet deficits of the distribution system. The deficit-
meeting "tax" is balanced by the land owners' receiving water at
low rates below average cost. The negative land tax which Milliman OhdAxoﬁi)
proposes would simply turn over to a limited number of land owners
the net value of a water right which their town acquired through a
political process, usually quite arbitrary from any equity point of
view. As we will see, the allocative effects of such a policy would
be disastrous.

Milliman's analysis lumps together the three (or more)
segments of a water system: collection, storage, and local distri-
bution. In effect, this kind of accounting would use the surplus
or rents of the increasing cost segments to cover the deficits of
the decreasing cost distribution segment. That would in fact distri-
bute the surplus of the system to the landowners in the distribution

[ wegatwe Lood vax],
perimeter: not as a lump sumﬁbut in water distributed below cost.
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Whenever in economic analysis we lump together costs and
revenues from separate operations with different characteristics, we
lose some accuracy and run the danger of making mistakes. TIn this
case we would be led into khm at least two serious mistakes.

1. We could not pay for the rent-yielding water sources
or storage sites a price high enough to indicate their economic
value to us. TInstead, these rents would have to go to meet the
deficits of the distribution system.

Under the present system of water rights that problem is
usually obscured because a city does not have to pay a market price
for scarce waters, nor can it easily sell water rights to others.

So there is no obvious need to impute a return to the water resource
per se. But Milliman)like myself, is among those who advocate
making water rights freely transferable through a market mechanism.
For his weérsionof this idea (or mine,which differs in detail) to work
correctly, the rents earned by raw water sources must be imputed

to these raw water sources and not arrogated to meet deficits else-
where in the system.

extend
2. We would probably overbuiid the distribution system,

;f,nuu1iuol¢ztwwuabu:cuwge
for our accounts would conceal from us that 4% wes losing money.
Milliman does not spell out his alternative proposal in enough de-
tail, however, to be certain of what criterion he would use for the
size and length of his distribution system. It would be useful if
he would do so.

Moving now to my own grounds, (the distribution system),

Milliman is correct that the amount of consumer surplus depends
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on the slope of the demand curve. But that fact hardly affects my
argument, while his own is hard to discover. He stresses that con-
sumer surplus is large relative to the deficits of marginal cost

pricing, only to conclude abruptly that consumer surplus may be too
small to cover the deficit. The last point, if it is his point,

hardly bears on my discussion which emphasized that we should hever
extend distribution lines into territory where the consumer surplus

(:> will not cover the deficit of marginal cost pricing. \yilliman is

A/ ﬂiﬁﬁvgg;ééiﬁi5rright to eﬁphésiie that it is a tricky business to asso-
ciate an increment of rent or land value with a given public work
as cause. When ten or twenty other factors are at work simultane-
ously, it is too easy to attribute too much of the increment to
whatever one is thinking about at the moment. I submit, however,
that the chances of error are much less if the local landowners
have to pay their full share of the freight)whether in high water
rates or taxes or some combination. The gross errors of over-
expansion are found where State or Federal government pays the costs}
and p}&ports to measure the benefits of the projects in increments
to local land values which are not used to pay for the project.
Milliman has often made a similar point, and probably would not
intentionally support a proposal in which the surplus-yielding
segments of a system had to carry the deficits ofjagrginal ex=-
tensions)whether that system be an integrated water project or the
government and economy of the United States.

Concerning the choice between price distrimination and

1and taxation as alternative methods of tapping consumer surplus,
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the latter has the advantage of promoting rapid and compact develop-
ment of lands within a costly distribution system. The method of
price discrimination fails to apply any spatial constra%t, although
the system costs are primarily functions of space rather than volume
of service (recall our initiel postulate, costs rise with distance
but fall with volume.)l

In terms of equity, perfect price discrimination would be
a highly personal thing. It would require psychoanalyzing every
customer and shaking him down for all he was worth -- not a pretty
picture if you follow some of the implications. A land tax aecom-
giches—sa—simtior—ond by let;ing people exhibit their psychic
preferences by bidding freely in the market for prized locations
within a water service areas The surplus may then be collected in

vathee tHhamn

the form of an impersonal tax in zgg)agd—ﬁot in personam.

Aside from the above T find little mere to dispute and
much to applaud in Milliman's paper, which adds to our debt to this
pioneer economist who has done so much to promote rational economic

use of the world's scarce water supplies.,

1. Compare William Vickrey "General and Specific Financing of
Urban Services," in Public Expenditure Decisions in the Urban
@Kt Community, Resources For the Future, 1963, Howard G.
Schaller, editor, pp. 64-86. Vickrey writes "The cost of the
(water) mains is proportional to their length and relatively
independent of the required volume of flow."




September 1, 1965

Professor J, W, Milliman

Institute of Applied Urban Economics
Indiana University

Bloomington, Indiana

Dear Jerry:

Or should I start out "Dear Sir, you cur?" I hope that
you will find the enclosed to be of some relevance to
your interesting paper. I see that the version which
you finally submitted is different from the original,
and took most of the wind out of my sails., I was going to
tax you for overlooking the fact that I had made such a
distinction between lengthening lines and fattening them,
We are begining to boil our differences down to such a
small residue that there may not be much to argue about
any mores I hope our readers will find it entertaining,
anyhow.

I really appreciate your taking the trouble to comment
on my 1961 chapter, which might otherwise have remained
buried in perpetuity.

Sincerely,

Mason Gaffney
Professor
MG bg

Enclosure



September 1, 1965

Mre. Will Lissner, Editor
American Journal of Economics
and Sociology

50 E, 69th Street

New York, New York 10021

Dear Will:
Thank you for the opportunity to comment on Milliman's

discussion of my chapter on water rates. I hope that
the enclosed will meet your editorial standards.

Sincerely,
Mason Gaffney
Professor

MG bg

Enclosure

¢ec = Professor J, W, Milliman




May 27, 1964

Professor J. W. Milliman

Graduate School of Business

Indiana University 2
Bloomington, Indiana 2

Dear Jerry:

Thank you for sending another copy of your "Price Policies for Urban Water
Supplies." I have been waiting for it to be formally published before I
took pen in hand to demolish your criticism of my immortal theories. 1 hope
that that will be soon. At least one part of me hopes that it will be soon.
The lazy part is in no hurry at all. When I do get around tc rebutting your
points, I will suggest that you failed to read my classic words very care-
fully before demolishing them. The essential point of difference between
us has to do with the definition of the term, "decreasing costs.”"” My
position is that where the product being produced is transportation, then

a homogeneous unit of output is carrying water simply between points A and

" Bs When you carry more water between points A and B, the unit cost goes
down. Your counter-argument is that when you carry water from A beyond
point B, the cost goes up. But that does not really meet my argument, which
has to do with the costs of distribution within a given perimeter.

Maybe we can get into one of these classic journal debates that will go on
for twenty years, and push all the junior authors out of the major journals.
Wouldn't that be glorious?

Two weeks ago in Los Angelos. 1 saw Wernmer Hirsch, and he mentioned the
possibility that he might drag you back to Los Angeles to resume your
vendetta against the Berkeley group with more leverage than you enjoyed be-
fore. It sounds interesting, but I told him I didn't think his chances of
getting you were very good. I am sure that will whet his appetite. Werner 5
is full of projects, as usual, and 1 am sure can offer you something rather
interesting. I do not think, however, that he can offer anyone tenure, nor
can he offer you freedom from some form of coordination with Siegfried,
Mike Brewer and that crew. I do think that Warren Hall would be a good man
to work with, although you have oxpresaed some reservations about him in
earlier correspondence.

Sincerely,

M. Mason Gaffney
Chairman
MMG bg




