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I. TINTRODUCTION

The construction of water resource projects often produces dramatic
and widespread effects on the natural, economic, and social environment.
Thus, the observation and assessment of these effects, which is what is
meant by the term '"expost' or "'post-construction' evaluation, must
inevitably be of great practical interest to the people of a country.

This certainly is true today in the United States, and no doubt elsewhere
in the world. It is appropriate and timely, therefore, that our host
country, the Netherlands, together with the other development assistance
countries, should sponsor this international seminar on expost evaluation.

I have had a three-fold purpose in mind in preparing this paper:

-- to make clear what expcwt evaluations are and why they are
needed;

-~ to identify and explain what 1 consider to be some of the
basic analytical principles involved in expost evaluation;
and

-- to give some specific examples of expost evaluations of
wa‘er resource projects.

In doing these things, I shall rely heavily upon the considerable experience
of the United States Army Corps of Engineers. The Army Corps of Ergineers
has played a pre-eminent role in the planning and development of the water
resources of the United States. This pre-eminence has several dimensions

which makes the experience of the Corps of Engineers of particular relevance:

-- The Corps of Engineers was the first United States Govermment
agency to systematically assess the beneficial and adverse
effects of each potential investment and, to the best of my
knowledge, it is also the first Federal water resource agency
to have a long-range program for the expost evaluation of
completed projects;

-- The Corps of Engineers, in formulating water resource plans
in accord with the laws and policies ena:ted by the President
and the Congress, has had to respond to the conflicting demands
for the nation's water resources; these demands frequently
associated with diverse competitive groups; and most important

-- The Corps of Engineers for nearly two hundred years has been
able to change the content and broaden the range of purposes
served by water resource projects in conformance with the
changing demands of the American people.
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It is these things--a tradition of analysis, a willingness to adjust a
national program to fit local needs, and sensitivity and responsiveness to
changing objectives--which guarantee that expost evaluations performed by
the Army Corps of Engineers will be more than the subject of academic and
professional discussion, that they will in fact be used to improve the
planning and execution of water resource programs. This brings me to a
more formal definition of expost evaluations and why they are needed.

I1. EXPOST EVALUATIONS: WHAT THEY ARE AND WHY THEY ARE NEEDED

In order to explain what expost evaluations are, one must draw a dis-
tinction between, on the one hand, the detailed obgervation and recording
of the physical effects or outputs produced by & completed project and, on
the other hand, an assessment of the contribution these outputs make to
some previously stated beneficiary group or objective, With regard to the
former, the emphasis 1s on such things as keeping track of the number of
kilowatt-hours of electricity generated, whereas in the latter the emphasis
is on the contribution which this power makes, for example, to the economic
well-being of an impoverished group of people. Thus whether expost evalua-
tion is thought of as a look at the past, void of normative judgment, or as
a deliberate effort to modify and improve current and future planning
decisions depends in large measure upon the motivations and aspirations of
the individual analyst.

What purposes are served by performing expost evaluations of water
resource projects? In my opinion, the single most important reason for
performing expost evaluations of water resource projects is that if the
results of these re-evaluations are related to exante or pre-construction
analysis, the entire process of assessing project worth will be improved.
Expost evaluations can serve another related need, however. They can be
used as one basis for establishing the priority, in terms of the allocation
of a limited budget, to be accorded to various public programs. More
specifically, since the effectiveness of programs undertaken in the public
sector are not monitored in terms of a profit and loss statement, other
mechanisms need to be utilized, and expost evaluations are one such mecha-
nism,

With regard to the use of expost evaluations as a basis for monitoring
the effectiveness of a program, a word of caution is in order. By their
very nature, expost evaluations are limited in scope, their focus usually
is a particular project or system of projects. It is both inappropriate
and unfortunate, therefore, that the results of some expost evaluations of
individual projects have been used as the basis for making inferences about
the totality of all such projects.

In introducing this note of caution, I do not wish to leave the impres-
sion that I am opposel to full and free discussion of expost evaluation,
including evaluation of what might be classified as '"unprofitable ventures'.



Not at all. The point that I would like to emphasize, however, is that
ideally the motivation for conducting and reporting expost evaluations
ought not be criticism for the sake of criticism but rather constructive
insight and comment aimed at improving pre-construction evaluations.

Such an approach would not only screen marginal projects prior to the
commitment of funds for comstruction, but would also give a truer picture
of those projects where beneficial effects have been underestimated; for
an evaluation which underestimates the effects of a highly productive
project is equally erroneous as one which overestimates the effects of a
marginal project.

I1I. SOME BASIC PRINCIPLES OF EXPOST EVALUATION

Assessment of Both Beneficial and Adverse Effects

During its early years, dating back almost 200 years, the Army Corps
of Engineers responded to the demands of the American people, as expressed
by the President and their electe’ representatives regarding the need for
the development of the natural resources of an infant and underdeveloped
nation, Since this development period was characterized by an abundance
of natural resources, it was natural for the Corps of Engineers to devote
its primary attention to providing the public with consumable goods and
services. This early emphasis on the economic development of the United
States through the use of our natural resources was characteristic not
only of the public sector but of the private sector as well,

However, during the past two hundred years the priorities accorded to
the different needs of the nation have changed. In recent years, the
people of the United States have become increasingly concerned about the
quality of the environment in which they live. In response to this change
in public attitude, the Corps of Engineers is placing even greater emphasis
on assessing and fulf{illing the frequently conflicting demands for the
preservation, conservation and development of our natural resources.
Recognizing that priorities expressed by the public change and therefore
that the weight given the adverse effects of a project relative to its
beneficial effects may change with the passage of time, one readily con-
cludes that the temporal dimension warrants critical consideration in water
resource analyses. This suggests what I consider to be a basic principle
of expost evazluation; namely, that all the effects of a project be assessed,
that is, the full range of beneficial effects--whether or not they were
intended =zt the time of project constructicn--as well as the complete spec-
trum of adverse effects, whether of an economic, ecological or social
nature.

A Group-Dependent Definition of Project Effects

There is much truth in the assertion found in the best literature on
water resource planning that effects of a project have significance only in



terms of a specific objective, But this assertion does not go quite far
enough, for I find it somewhat theoretical to ask a taxpayer to choose
between two water resource projects in the absence of knowledge of the
gains and losses he himself sustains as a result of each project.

For example, in the absence of any additional information, if one
were to ask a local official to choose between two projects affecting his
municipality, one project designed to make the greatest contribution to
national income and costing $10 million and an alternative project designed
to make the greatest contribution to the income of his particular geographic
area and costing $20 million, everything else being equal, I would guess
that he always would choose the more costly project i€ all or most of the
costs were to be borme by the Federal Governmer.t. llowever, his decision
might be altered if he knew the distribution of the project effects in
terms of the affected groups, whether defined by income class, place of
residence, or similar criterion.

1 recognize that the distribution of project effects by different
groups could be displayed as complimentary information to that displayed
in terms of the particular objective emphasized during design. But this
ignores the fact that the outlook of the planner during the formulation
of the project--as well as its expost evaluation--might change if he had
to keep in mind from the outset that he was not establishing priorities
among abstract objectives but among people. In other words, I would
prefer to see alternative water resource plans developed first in terms
of the particular beneficiaries which are going to be accorded the highest
priority and that this information then be complemented by the contribution
each plan makes to broader objectives. In essence, I believe the real
choice to be made during the planning of a project is not between groups of
assumptions related to broad objectives but between groups of people.
Therefore another basic principle that I would like to emphasize is that
expost evaluations should begin with an assessment of project effects on
different groups of people followed by an assessment of its contribution
to broader objectives.

The With and Without Principle

A third basic principle of expost evaluation is that effects likely to
occur with a project should be compared with the effects iikely to occur
without the project, the difference being those effects attributable to the
project. While this 'with and without" principle appears obvious, the
results of analysis based on this principle are nonetheless often confused
with the results of a '"before and after" analysis. Expost evaluations per-
formed on a 'before and after" basis usually lead to erroneous conclusions
since they focus on a comparison of pre- and post-construction conditions
with little attention given to the possibility that some of the post-
construction conditions might have prevailed in the absence of the project
as a result of other events unrelated to project construction.



I have read studies, for example, which have examined an area
influenced by a reservoir or a highway and have noted that the area had
no industrial base before the project was built and none after it was
built. These studies then go on to conclude that *the project *2d no
economic development effects. This conclusion may or may not be correct,
but it is difficult to make any conclusions based upon the study. In
other words, had the analysis been done on a4 'with and without' basis, a
projection of what might have occurred in the absence of the project might
have indicated that there would have been a significant out-migration of
population had not the project been undertaken; in other words, the project
could have created many beneficial effects merely by reversing a downturn
in economic activity although it generated no net increase over pre-project
conditions.

On the other hand, I also have seen studies which praise a particular
project for increasing jobs, say by x percent over what they were prior to
project construction. This conclusion tco was based upon a ''before and
after" analysis, since had it been done on a "with and without'" basis this
would have required a projection of what would have likely to have occurred
in the absence of the project, a projection possibly indicating that many
new industrial firms were going to locate in the project area even if the
project were not undertaken.

A Two-Stage Statement of Objectives

In the United States, no Federal water resource project is constructed
unless it gains the approval of the President and Congress in each of two
distinct stages of the legislative process, first, authorization, and
second, appropriations. Generally a project is "auvthorized'" if it meets
certain conditions including, but not limited to, (l) a projected or exante
ratio of national income gains to project cost which ex-~eeds unity and
(2), an endorsement by the Governor of the state in which the project is
located. It should be understood, however, that this first stage, project
authorization, is a necessary but not sufficient condition for project con-~
struction. The second test that a project must pass is that it be ''funded",
that is, that money be set aside or appropriated for its construction.

The point that I would like to emphasize is that the objectives which
initially led to project authorization may be quite different “rom the
objectives which led to appropriation of project funds, thereby adding
another consideration in the expost evaluation of water resource projects.
More specifically, the complexities of expost evaluation are compounded
not only due to the presence of competitive groups with conflicting demands
but also because the authorization decision may be responsive to the demands
of one group and ,the appropriations decision responsive to the demands of
anothex,



Not only is this two-stage process of project authorization and project
appropriation responsive to our legislative process but it also recognizes
the economic facts of life, namely that there is a substantial backlog of
proposed projects which have not been funded although preliminary economic
analyses show them to be worthwhile investments. Recognizing that there
is a limit on the amount of money that the United States can spend on
water resource development, priorities must be established, not only between
water and non-water programs but also between alternative water resources
projects. Therefore it is during the appropriation process that explicit
recognition is made of the many demands for the Federal dollar-~that is,
requirements not only for water resource development but for other needs
such as defense, education and housing. Hence, one might view the authori-
zation decision as establishing priorities among people or groups of people
likely to be affected by a proposed project, whether beneficially or
adversely and the appropriation decision as establishing priorities among
alternative projects. It should be clear that the "authorization" and
"appropriation'' decisions are not unique to the United States but are common
to any country which must first, identify feasible proposals and second,
establish priorities among them.

Prior to expanding upon this point, I think it would be helpful if I
were to describe the institutional setting in which water resource planning
takes place in the United States. An understanding of thi. institutional
setting is of critical importance since it defines the enviromment in which
local groups express their views regarding the objectives to be served by a
proposed project. In the United States, while there are many agencies and
groups involved in project formulation, there are a significantly smaller
number of agencies involved in both pProject constructicn and project formu-
lation. Therefore, there are numerous local and state planning bodies which
exert considerable influence on the formulation of Federal water resource
projects although they themselves are not engaged in project construction.
For this reason, even if there were in the United States a central planning
bureau at the Federal level, as is the case in some countries, such a
bureau would not have comparable authority unless ita decisions governed
the actions of local and state planning groups. Given the historical
emphasis on the separation of State and Federal powers, it is unlikely
that such a central planning bureau will be established in the near future.

I have described the institutional setting in which non-Federal
entities affect Federal water resource development because, as previously
stated, should the objectives and aspirations of local groups differ, or
should the policies which govern project formulation at the Federal level
stress objectives different from those advanced by local planning groups,
the problem of expost evaluation becomes most difficult. For example,
although a levee might have been designed for the sole purpose of reducing
flood damages in the least costly manner, local development groups might
insist that it be constructed to attract new industry to a particular area--
not recognizing, for example, that the most serious impediment to economic
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growth might not be flood damages but the lic': of industrial water which
could be provided by a reservoir. This leads me to another basic principle
of expost evaluation: expost project evaluation should begin not only with
a precise statement of the objectives which governed project design but also
with a statement of the objectives and constraints--be they economic, social
or political--which governed its selection over other water resource
projects competing for the same limited financial resources.

Allow me to expand upon this point through the use of another illus-
tration. In the past, if one were asked to state the single overriding
criterion which governed the formulation of water resource projects--that
is, a determination of their scale and the magnitude of their individual
outputs such as flood control and power, the answer probably would be what
is usually referred to as the "maximization of national income'. This
criterion, often labeled as 'economic efficiency', is a criterion which
leads to the production of the maximum quantifiable (dollars) output per
unit cost with little explicit attention given to either quantifiable or
non-quantifiable side effects such as the redistribution of income among
income classes or geographic areas.

This is not to imply that these side effects are not considered, only
that in many instances they are introduced at a later stage of the decision-
making process, that is, not at the time of project formulation and authori-
zation but at the time it is decided to build scme projects and not build
others; in other words, during the budget or appropriation process rather
than during the formulation and authorization of a project.

Again consider the case of the levee, -Zesigned and authorized under
the national income objective to reduce flood losses and chosen at budgetary
time in lieu of a reservoir with the objective of inducing industrial develop-
ment. In this instance, what should be the primary criterion used in an
expost evaluation of the levee, the amount of flood damages it has prevented,
the amount of industry it has attracted, or both? To answer '"both'" to this
question is not necessarily the easy way out since to perform both analyses
one would have to have knowledge of the alternative investments which were
available for inducing eccnomic development. In other words, one would have
to identify the project or investment, if any, which would have been under-
taken in the absence of the levee, that is the "opportuunity cost' of the
levee. 1In this connection, the Department of Army has developed a civil
works program budgeting system which allocates a five-year budget among
nineteen geographic regions based upon the water resource 'needs' of each
region. The opportunity cost cf each investment in each region influences
the rate that thesz needs are fulfilled.

The basic principles discussed above have general applicability to
expost evaluation: The discussion which follows will illustrate the use
of these principles.



IV. EXAMPLES OF EXPOST EVALUATIONS

The earliest activities of the Army Corps of Engineers--dating back
to the late eighteenth and early nineteenth centuries--centered around the
improvement ~f navigable waterways. Because the provision, operation and
maintenance of navigational facilities is the oldest civil function per-
formed by the Corps of Engineers, this has occasioned great interest in
assessing the impacts of completed navigation projects, This interest in
the efficacy of navigation projects is a result not only of their promi-
nence in the Corps of Engineers' program but also results from the fact
that inland waterways are an alternative to other transportation modes and
thus their relative efficiency becomes an important topic in determining
the role that navigatioun is to play in the national transportation system.
Therefore mv presentation will begin with the expost evaluation of naviga-
tion projects--one such evaluation having assessed the impact of fifteen
inland waterways and the other, a status report on an expost evaluation
currently underway by the Army Corps of Engineers Institute for Water
Resources. This presentation will be followed by the results of an expost
evaluation of a multi-purpose reservoir.

I would like to emphasize that the studies described below are by no
means exhaustive of all expost evaluations performed in the United States,
be they of the Army Corps of Engineers, other Federal or State agencies,
educational or research institutions, trade associations or other parties
interested in assessing the effects of water resource projects. Hopefully,
however, the expost evaluations described oelow are representative of both
the procedures being developed and utilized for expost evaluations as well
as some of the problems encountered in these types of analyses.

The Expost Evaluation of Navigation Projects

ANNUAL REPORT OF THE CHIEF OF ENGINEERS (1951)

In 1951 the Chief of Engineers presented an indepth analysis of the
inland navigation program. The findings and methodologies utilized for the
study are surmarized below. '

(1) First, it was determined that 80 percent of the waterway traffic
was carried on approximately 15 major waterways and that approximately 80
percent of the Federal expenditures for waterway improvement had been on
these same waterways.

(2) In order to make use of the cost figures given in the then latest
published report of the Chief of Engineers and because calendar year 1948--
three years priozr to the time of the study--was the latest year for which
complete waterway traffic data were available, the 20-year period ending
June 30, 1948 was selected as the period to be covered by the expost evalua-
tion.



(3) To obtain an estimate of the transportation savings produced by
the 15 waterways during the 20-year period, analyses were made of the
principal commodities conveyed and of representative cargo movements.

(4) Unit savings per ton-mile of water route were calculated as the
difference between water transportation charges and those that would have
been charged by the least-cost alternative mode. Full barge-line service
costs plus reasonable profit were used as a measure of waterway transpor-
tation charges since the preponderance of the barge-borne freight was
known to have moved by contract and industry-owned carriers.

(5) Data on waterborne commerce on the 15 waterways, expressed in
tons and ton-miles, were compiled from the annual reports of the Chief of
Engineers for the 20-year period 1929~1948. This 20-year total was
divided by twenty to place the traffic on an "average annual’ basis.

(6) The product of the unit savings derived in step (4) above and
the commerce identified in step (5) above represents an estimate of the
annual transportation savings,

(7) For the purpose of comparing transportation savings with costs,
the cost of each of the 1% waterways was expressed in terms of annual
charges including interest, amortization, and maintenance of operation.
Interest and amortization were computed using an interest rate of 3 percent
and a 50-year economic life, and included costs not amortized at the start
of the period.

(8) A measure of the economic performance of the 15 waterways was
determined by computing a ratio of the transportation savings in step (6)
to the costs in step (7). The results are summarized on the following

page.

It should be noted that there is far from complete agreement on one of
the central problems raised by the evaluation, namely, the rates or charges
to be used for the '"without" analysis, that is, the transportation rates to
be charged by non-water carriers in the absence of the waterway. Conse-
quently this example will {llustrate some of the difficulties encountered
when implementing the '"with and without' principle.

Those of you who are familiar with the United States transportation
system probably realize that transportation charges are not established in
a perfect market and the rates charged by carriers often are "what the
traffic will bear", that is are not directly related to the cost of carrying
the traffic. With the construction of a waterway, competing transportation
modes often reduce their charges so as to be competitive with a waterway.
These depressed rates are frequently referred to as 'water compelled' rates.
The unit savings quoted above were not based upon '"water compelled" rates
but on the "prevailing" rates, the rates being charged by other mndes prior
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to the construction of the waterway. The choice as to whether '"prevailing"

or '"water compelled” rates should be used in expost evaluations is directly
related to which of the project effects are being evaluated; since as
previously stated, "benefits'" can only be measured relative to the gains
realized by a well-defined group of society, for example, the residents of
a particular geographic area, a specific income class, shippers, or tax-
payers in general.

There is ample empirical evidence to support the statement that the
introduction of a waterway generally has a reducing effect on prevailing
rates in a region. To the extent that these 'water compelled" rates
attract industry to an area, an analysis based upon ''prevailing' rates
could be used as a surrogate measure of the contribution a project makes
to the economic development of the area. In a similar manner, by assuming
that the '"water compelled" rates are surrogate measures of the economic
cost of providing the service-~that is, assuming that they are not below
the marginal cost of providing the service or, more explicitly, that they
are not subsidized by charging higher rates on traffic movements outside
the region--then an expost evaluation based upon ''wat.: compelled' rates
could serve as a surrogate for assessing the national income effects of a
project,

THE STATUS OF A CURRENT EXPOST EVALUATION OF A NAVIGATION PROJECT

Late in 1967, the Army Corps of Engineers Institute for Water Resources
established a research program to develop and test methodologies for assess-
ing the effects of completed projects on & continual and systematic basis.
Many approaches were developed only to be rejected after reviewing their
results., This is not to imply that these efforts were unproductive since
regsearch which leads to the rejection of a proposed procedure eliminates
a poor approach frcm additional consideration, thus saving time and money.
One such approach, which was tested and then rejected, involved the use of
an '"analog model" to determine the "without" conditions in project analyses.

As previously stated, expost evaluations require that a projection be
made of the conditions likely to prevail in the absence of the project.
Generally this "without" analysis is based upon an extrapolation of pre-
project conditions tempered by specific knowledge of tl:e project area.
Basic to the "analog approach'" is the identification of another area which
is identical to the project area with the exception that it lacks a water
resources project. A literal interpretation of this definition would make
it impossible to identify an "analog' area. However, herein lies one of
the biggest shortcomings in the analog approach, namely, a designation of
those characteristics of the project area which must be associated with the
analog area and an identification of othexr characteristics whose absence
would not disqualify an area as an "analog' area.

For this reason, research directed toward the expost evaluation of
navigation projects has not been directed toward procedures which would
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identify analog areas, but toward the development of a systematic way of
assessing and evaluating the effects of a project on a continual basis.

More specifically, an expost evaluation might well continue over the entire
economic life of a project. Such an expost evaluation could serve not only
as a basis for assessing the merits of a particular project but, perhaps
more important in some instances, provide information for '"operating' the
project more efficiently. By "operating' I do not only mean protecting

the structure against physical deterioration but also regulating the outputs
of the project so as to be responsive to changes in the social-economic
environment. For example, the availability of an alternative source of
energy might justify a reduction in hydropower output so that fluctuations
in the level of the resevvoir could be minimized, thereby permitting a
higher valued use of the water such as, for example, water based recreestion.

In order that the results of the research be most useful, the Corps of
Engineers is developing expost evaluation procedures tailored to a particular
project, namely the Arkansas navigation project. When completed, the Arkansas
navigation project will provide a nine-foot navigation channel over nearly
600 miles of the Arkansas River, a major river in the Southwestern United
States.

It is important to note that while previous expost evaluations of navi-
gation projects were limited to those projects which had been in operation
for a considerable period of time, the expost evaluation of the Arkansas
project has not followed this precedent since research on the procedures
to be used has been underway for the past several years--although the project
is not yet physically complete. By beginning the expost evaluation prior to
project completion, socio-economic ''snapshots" of the project area can be
taken while the project area develops, thereby providing a source of timely
information. Therefore in the expost evaluation of the Arkansas navigation
project we are rot only making every effort to adhere to the "with and
without' principle, but we are also giving considerable attention to the
first principle I mentioned, an assessment of the complete range of bene-
ficial and adverse effects of the project.

Consequently the expost evaluation of the Arkansas navigation project
differs from other expost evaluations performed by the Army Corps of
Engineers not only due to its initiation prior to project completion but
also due to its emphasis on an assessment of the complete range of benefits
and costs, be they economic, environmental or sociological. For example,
economic effects such as the effect of the project on land values and tax
base will be identified; sociological effects such as changes in demographic
parameters (age distribution and family composition) and intraurban settle-
ment patterns will be explored as well as the effects of the project on
fish and wildlife and other environmental conditions.
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The Expust Evaluation of Multi-Purpose Reservoirs

As previously stated, over the past two hundred years the activities
of the Army Corps of Engineers have expanded in response to the need for
conservation, development and preservation of the nation's water resources.
In discharging this responsibility, the program of the Army Corps of Engi-
neers has expanded to meet the emerging needs for water quality, hydropower,
recreation, and other water rclated services. Therefore, expost evaluations
of the Army Corps of Engineers cannot be limited to navigation projects, but
must be expanded to include multi-purpoce reservoirs.

While the Army Corps of Engineers has prepared several expost
evaluations of its multi-purpose reservoir program, I would like to acquaint
you with the results of an expost evaluation of a Corps of Engineers reser-
voir performed by Professor L. Douglas James of the University of Kentucky
and reported in the June 1968 issue of Water Resources Research. This
expost evaluation was performed on Dewey Reservoir, located in the Appa-
lachian Mountains of Eastern Kentucky, and constructed between the years
1946 and 1949. The Appalachian Region is one which has witnessed a
sustained level of employment and is one of the most severely depressed
regions in the United States. Therefore, it was particularly relevant that
the expost evaluation performed by Professor James not only addressed the
effect the project had on the level of national income but alsc on its
income redistribution effects.

NATIONAL INCOME EFFECTS

The primary gains derived from Dewey Reservoir can be classified as
flood control and recreation benefits. Flood control benefits were
evaluated as the average annual reduction in the cost of repairing, re-
placing or rehabilitating flood damaged property, principally buildings
and contents.

Recreation benefits were evaluated as the value visitors receive from
utilizing water-based recreation facilities. These benefits were estimated
by applying travel cost data to demand curves generated from statistically
derived relationships between visitation and distance.

Professor James concludes:

"The annual efficiency cost of Dewey Reservoir Project was found
to be $1,067,100. The annual efficiency benefit totaled $1,540,370.
Tiie project thus proved eccnomically justified by a benefit-cost ratio
of about 1.5."
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Professor James states:

"The construction of a water-resources project redistributes
income by taking funds from the taxrayers, paying these funds to
those supplying labor and materials for project installation, and
increasing the income of the users of project output. The tax-
payers sacrifice for the benefit of the recipients of both project
expenditures and project benefits, The income distribution effects
depend on the income distribution of those in all three categories,"

This expost evaluation illustrates several of the previously described
principles in that it

-- has expanded the evaluation to include the assessment of project
effects not identified during the pre-construction analyses;

-- has related project effects to specific groups of people.

The redistributive effects of Dewey Reservoir were assessed in the
following manner:

-- Flood control benefits were distributed among income classes by
first estimating the reduction in flood damages by each river
reach and then distributing these benefits in prcportion to
property value,

-- Recreation benefits were distributed among income classes by
assuming that the income distribution of the visitors from an
area to the reservoir to be equal to the income distribution of
area residents as a whole,

-- Project cost borne by United States taxpayers was allocated
among income classes in proportion to the distribution of income
taxes collected,

-- Project costs borne by Kentucky taxpayers were distributed among
income classes according to the incidence of the Kentucky state
income tax.

The results of this analysis are summarized on the table on the following
page.

Professor James concludes:

-- "Flood control benefits were found to be relatively greatest
for the middle income group. The lower income groups
receive less benefit, because they own less damageable
real property. The upper income groups pay a large enough
share of the taxes to more than offset the larger share of
the flood benefits they realize by owning more property.
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-- "Recreation benefits were found to be relatively greatest

for the lowest income group.

This group makes widespread

use of the reservoir but pays a small share of the total
taxes. As incomes increase, the share of taxes paid
increases much more rapidly than recreation visitation.

-~ "Dewey Reservoir definitely achieved an income redistribution
from richer to poorer groups.'

V. A CONCLUDING QUESTION

I recall a meeting I attended with a group of distinguished experts
in the field of water resources planning at the time the Army Corps of
Engineers was considering the aforementioned expost evaluation o. the

Arkansas Navigation Project.

After a lengthy discussion, the consensus

of the group, many of whom had authored articles and books on benefit-

cost analysis, was that the effort was well intended but virtually

impossible of accomplishment. I asked myself then, and I now ask you,

"If post-construction evaluations are virtually impossible, then are not
pre-construction evaluations (benefit-cost analyses) equally impossible?"
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