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This study was undertaken with the objective of developing a

method of analysis that would permit the evaluation of a social

investment, based. on an elaboration of benefit-cost analysis.

Emphasis was given to water resource development projects.

The method proposed as desirable is a regional input-output

model. This analysis would be done for two points in time--before

and after the project has been built. The repetition of this tech-

nique in a number of selected projects would permit the obtaining

of coefficients on an exante basis and thus may be helpful. in fore-

casting effects upon local economies of projects that have not yet

been built. It would also permit the evaluation of benefit-cost anal-

ysis projections made in previous years.

Because of limited resources, especially time, it was not
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possible to actually test the proposed model. In spite of this, an

attempt was made to identify the d.irect and indirect impacts of a

particular project, the Crooked. River Project, upon a particular

local economy, Crook County, in eastern Oregon.

Data were collected for Crook County from secondary sources

of information and. compared with comparable data for neighboring

Deschutes and Jefferson Counties. The indicators used were:

changes in agricultural output, banking activity, volume of retail

trad.e, employment patterns, valuation of taxable property, and

recreational use of Prinevjl].e Reservoir.

Although the data indicated, some economic growth has occurred

in Crook County, it was not possible to identify the extent to which

this growth can be attributed to the Crooked River Project. This

was due to: (1) The type of data that were available, (2) tlie fact

that, although a sizable amount of public investment has taken place,

not all the available water has been yet assigned for irrigation, and

(3) possibly to the fact that this is a new project and. it is likely that

the changes are just starting to take place.
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Economic Evaluation of a Social Investment in
Natural Re source Development: Water

CHAPTER I

INTRODUCTION

When resources are limited, as in the case of the world in

which we live, and they can be used in alternative ways, the

decision-maker, whether private or public, is faced with the prob-

lem of allocating these resources in such a way that they will best

meet the objectives he has in mind.

The public decision-maker when dealing with problems of choice

with respect to social investments, will have different objectives in

mind depending on whether he is an economist, a politician, a sociol-

ogist, an engineer, or represents another field of interest. He will

also be influenced by factors such as the stage of development of the

area or nation in which the investment is to take place, the political

and economic system that establishes his framework, the analytical

tool he is using, and even his own personal preferences.

Evaluation of a Social Investment

Society may have different objectives to be attained by means of

social investments. The ranking of given investments may vary

from one area to another or from one nation to another. The planner
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might have entirely different objectives and priorities in mind. For

one it might be the increase in Gross National Product, for someone

else it might be the income distribution, or racial equality, or

national self-sufficiency, or any other of a number of objectives

that will have an effect upon society.

Many economists may agree that economic efficiency is not the

ultimate goal of society. Whether it is ranked. second, third or in

any other position among other objectives of society will d.epend upon

some given constraints of the economic and. political framework.

Although it is hard to conceive of economic efficiency as the ultimate

goal of society, little argumentation can be raised against the fact

that efficiency is important as a means to the accomplishment of

more ultimate ends desired by society. It may be argued that eco-

omic efficiency within the ranking of objectives may be higher for

the more underdeveloped economies, regional or national, in that

there is a need to build an economic foundation before giving top

priority to other social objectives. Economic efficiency may be

necessary prior to attempting the achievement of other goals. It is

within this context--as a means to a more ultimate end--that we are

going to look at social investment projects in natural resources de-

velopment and their ranking with respect to economic efficiency.

Albert 0. Hirschman (7, p. 76) formulates this problem very well

when he says:
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"given a limited amount of investment resources and a
series of proposed investment projects whose total cost
exceeds the available resources, how do we pick out the
projects that will make the greatest contribution relative
to their cost? II

The economic tool of benefit-cost analysis has been widely used

in the United. States, Europe and. elsewhere for directing resource

allocation by evaluating and. assigning priorities to resource develop'-

ment projects.

If economic efficiency is viewed as an input to the accomplish-

ment of more ultimate goals of society, then there is little reason

for ranking projects on the basis of their benefit-cost ratio alone.

The Flood. Control Act of 1936 states that "the benefits, to whomso-

ever they may accrue should exceed. the costs." In this context, it

means that a total benefit-cost ratio greater than one is a necessary

condition for project construction but it is not implied that the amount

in which it exceed.s unity is the basis for establishing priorities

among different alternative social investments. Going further in

this line of thought, it does not seem compulsory for social decision

making to come up with a benefit-cost ratio greater than one in order

to approve a certain project. It is not hard. to imagine different

reasons for the public decision-makers desiring to subsidize a

certain area for social goals other than efficiency, by means of a

resources d.evelopment project. This, of course, does not exclude

benefit-cost analysis as a tool helpful in the decision-making process
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even though we may come up with a ratio of say, . 5 or . 7, and

would help in choosing that project that will make the subsidy

least expensive.

It is of a very special interest for underdeveloped regions to

devise a way in which it would be possible to forecast the ability

of a certain social investment to promote the largest possible amount

of private investment in its area of influence, and in the pursuit

of economic efficiency to measure not only the effect of the public

investment but of the private as well.

Objectives of the Study

The general objective of this study is to develop a method. of

analysis that will permit the evaluation of a social investment. This

will be based on an elaboration of benefit-cost analysis.

With sufficient time and. other resources, the idealized. objec-

tives would be as follows:

(1) To determine the amount of private investment that is

stimulated by a project. Special attention will be given

to the ratio of public costs to associated. costs. The latter

are private or local costs over and above the project. costs

needed. to make the goods and services of the project avail-

able to the economy. .
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(2) To devise measures that would permit the ranking of projects

on the basis of their effectiveness in mobilizing private

investment.

(3) To examine a project for which traditional benefit-cost

analysis has been made and. a traditional benefit-cost

ratio has been calculated by (3, p 8):

R
B-Ca

Cp

where R is the ratio, B are the benefits, Ca are the associ-

ated costs and Cp are the public costs, and recalculate and

observe the effect on the benefit-cost ratio by use of the

following equation:

R B
Cp+Ca

The first equation, which is used generally in projects that

have irrigation as a main purpose, will measure the efficiency of

the public investment alone, rather than a comparison of benefits

to total costs as is done by the second equation.

Because of limited resources, principally time, the achievement

of these specific objectives is beyond the reach of this thesis. It is

proposed, however, that the following objectives are within the

scope of the study and can be achieved.:

(1) To devise a desirable model for obtaining answers for the

questions proposed as ideal objectives.



(2) To make a preliminary appraisal of the effect upon a

local economy of an irrigation project, using data obtained.

from secondary sources of information.
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CHAPTER II

REVIEW OF LITERATURE

Much has been written about principles, standards and pro-

cedures for the formulation and evaluation of social investment

projects in natural resources development, especially with respect

to water projects.

Government Publications

In the United States, literature concerned, with water resources

development is quite abundant. Economists from government agen-

cies as well as agricultural economists have participated in the

work done in this area. There are three government publications

that are especially important, not only because they have been

guidelines for public decision-making in these matters, but also

because they have been the subject of discussion for many economists.

These publications are; the so-called TTGreen Book, H Budget

Circular A-47, and Senate Document Number 97. This is the order

in which they were published.

The ttGreen BookiT (15) presents the conclusions and recom-

mendations that resulted from studies undertaken by a subcommittee

appointed in 1946 by the Federal Interagency River Basin Committee.

The original subcon-m-iittee on Benefits and Costs was requested by



the participating agencies to formulate mutually acceptable prin-

ciples and procedures for determining benefits and costs of water

resources projects. This report was revised later in 1958 and some

minor changes were made.

Essentially, what the "Green Book" does is to compare the

practices used at that time by government agencies and point out the

important differences on how they proceeded with their economic

evaluation. It provides a framework for economic evaluation of

river basin projects and programs, and guidelines for benefit-cost

analysis to be used by the participating agencies.

From the economic standpoint, the analysis in the document is

based on the following assumptions:

(1) Economic resources should be used up to the point where

benefits exceed costs by the greatest amount.

(2) Projects should be designed in such a way as to permit the

separation of each one of its segments and include all those

segments that will provide benefits at least equal to their

costs.

(3 The project as a whole and every part of it, should be the

most economic way of providing the services of the project.

(4) The economic analysis should provide enough information as

to permit the ranking of projects.



Recognition is given to the difficulty involved in reflecting social

values in monetary terms. It is expressed, however, that in spite

of the limitation, this is the best available way of comparing projects

in common terms. It is recommended that whenever possible, mar-

ket values should be used and that for those instances in which it is

not possible to use monetary terms, these values must be expressed

in such a way that their importance can be clearly stated.

The report continues with the definition of different terms used

in benefit-cost analysis, such as project costs, benefits (primary

and secondary), stating which are and are not attributable to the

project and when they should be figured.

Consideration is given to the effect on the scale of projects de-

pending on whether the decision for building is based upon the maxi-

mization of the benefit-cost ratio, or on the difference between

benefits and costs. Each of these two methods will give a different

optimal scale of development.

Aspects like the treatment of taxes, the extension of the useful

life of a project, and the separation of costs in the case of multi-

purpose projects in order to provide an accurate distribution of them

among the different purposes served, are also treated quite thor-

oughly.

With respect to the measurement of benefits and costs, attention

is given to price levels, interest rates, discounting, risk allowance
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and period of analysis. Also reference is made to the problems

encountered in measuring, especially for those effects upon which

a monetary value cannot be placed, and to the changes in the level

of economic activity and its effect on the market prices which are

going to be used in the evaluation. The last part of the report in-

cludes considerations as to how the preceding guidelines can be used

for specific areas such as irrigation, flood control and so on.

According to the U. S. Bureau of the Budget Circular A -47, as

summarized, by Gardner and Le Baron (6, p. 80-85), the Bureau

established standards and procedures that the Executive Branch

should use when reviewing water resources projects and their budget

estimates. A long list of definitions for different terms of the benefi&

cost terminology is included. These definitions follow the same

line as the "Green Book." Requirements are established with res-

pect to information that is to be included in the project reports,

stating the benefits that are to be included, the costs, the length is

established at 50 years or less. The discount rate for Federal in-

vestment is also established and the requirement is made to esti-.

mate the recreation potential. This circular does not give impor-

tance to the consideration of secondary benefits for evaluating

projects.

Upon request of President Kennedy, the Secretaries of the Army,

Interior, Agriculture, and Health, Education and Welfare made a
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review of existing principles and. standards being used in the evalua-

tion of water resources projects. They submitted a series of recom-

mendations for the evaluation of projects. These series of recom-

mendations were published as Senate Document Number 97 (14).

President Kennedy approved them in 1962 in order that they would

be used by the agencies of the Executive Branch when dealing with

resource development projects.

This document specifies the objectives of planning when use of

resources is concerned, although it does not say anything about

priorities. It states further that when planning for use and develop-

ment of natural resources, consideration should be given to national,

regional, state as well as local viewpoints. Emphasis is given to

multipurpose planning and to the coordination that must exist between

different agencies, Federal, state and. local governments and. all

other groups concerned with resource use. However it is stated

that the objectives, at whatever level, must be evaluated within the

framework of national objectives. When computing benefit-cost

ratios, secondary benefits from the national viewpoint should be

combined with primary benefits. An additional benefit-cost ratio

should. be computed when regional, state, or local secondary bene-

fits exist. This document states with respect to the period of

analysis, that it shall be either the economic life, the physical life,

or 100 years, whichever is the shortest. This changes the policy
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established in Budget Circular A-47 where the period of analysis

was 50 years.

With respect to the definition of terms, this document, the same

as Budget Circular A-47, follows very closely what was said in the

'Green Book." This report finishes by detailing the different pur-

poses to which costs are to be allocated..

An excellent summary of these three documents is done by B, D.

Gardner and Allen Le Baron (6).

Some Other Publications in the Area of Natural Resources Develop-
ment

S.. V. Ciriacy Wantrup (4) starts by recognizing the many weak-

nesses to which benefit-cost analysis is subject and. also how it can

be distorted. and. abused. In his analysis he asks whether or not the

use of benefit-cost analysis is justified for the evaluation of public

resources development projects, especially when d.ue account is

given to all political factors affecting public resource development.

With respect to distortion and. abuse of the economic data, he argues

that these will be less widespread if the Government makes such an

analysis. His point is that, although the stand.ard.s set by the Gov-

ernment might not be perfect as compared to ideal economic stan-

dards, they will be useful "to restrain the abuse of economic argu-

ments in the political process." Continuing with his argument, he
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says :that this mthôd of analysis' requires quantification, both in

physialand economic terns and that'this quantifieation by itself

makes benefit-cost analysis worth using 'because 'of its stimu-

lating effects in expanding scientific understanding of the physical

as well as social problems involved in resource development1t

(4, p. 11).

Wantrup- s&nalys'is suggests' that seconary benefits should not

be ccnsidere when the problem to solve is that of selecting a'

project. "This would make the analysis nor'e' unde rstand'ábIi

Another important suggestion is that a: ar 'diffe ren tiation of

the purpose' dfthe 'bènefit-cos't anaL$siseahcuIld be made. He

finishes by concludig' that benefit- Ost alyths is the be st avail

able ièthd for. $a'luating tpu.bi;i esu1e& development projects

Otto Ec,kstèin '(5): startS from the theory of welfare economics

in order to build thethore.tical basis fo benefit-cost calculations,

Analysis is made of how the market operates in a private economy

how benefits and costs are defined' and, in general, 'the assumptions

with respect to coxisumers, producers andthearket upon which

the compe titi've mOdel is based. When .&eaiiiig with the benefit-

cost criterion, he: goes through's series ôfdeinitions such as

project, p'rogram purpose, and project costs'and benefits.

Attention is given to the evaluation of benefits and costs by means

of the Pwith and without" principle, sinply a comparison of the
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economy with and:..without.the projec.t. Further on, he analyzes

the two.:cohcepts of benefit.. -the market value and .the alternative

cost. goes into: thethHerent: forms of -investment criteria

stating that. in ordeto .copattèpsroéets, the data must be organ-

izedin sucha With respect

to this, referenoe is made to. the-'reen Book. rWhàt Eckstein

thinks of as ood policy would be -t consider the cutqff point

fbenef&t,'cogtrat4o8: for different segments,. -base4 ón the benefit-

cost ratio -of the poorest project that has recently beem o:t'will be

built. On-ce the:. s caIeof developmeM liásbeen. established by this

method, : the benefit-Jo-t.-ratjo should: beised to rank project and

if the economic eàátion::is the Only driterion,: the projects with

the highest bene t.eatratjotsbouId.be built. Finallyconstruc-
tion-plans shouldbe.des-igned in such a.way s to permit a partial

development at present; but without curtailing the :reaithng.poten-

tial..
. -

A comparison-is .døne as to how apublic -p-ojat contributes to

public welfare compared. to the co-ntribution madeby. an alternative

or local project... He also points out different *ayS in which an

allowance for risk can be introdueediMo the 1 ran ework, the

different possibilities of interest rates nd .how price projections

should be made. - The -final p-a-r of his- bcok is devoted to specific

applications. of the benefit-cöst-rite-rion to different problem
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areas in water resource development.

Sewell, etal. (12) treat this method of analysis in a very

simply and easily understandable way. They begin by stating

broad purposes for which benefit-cost analysis may be used.

They argue that benefit-cost analysis has up to now (1961) been

used mainly for assessing the economic characteristics of a given

project and only in a very small scale to select a given project

from within other alternatives. They go on defining different

terms used in benefit-cost analysis. These definitions do not

vary significantly from those given by Eckstein or by the Govern-

ment publications. Later on, attention is given to the principles

of benefit-cost analysis. Again, they do not vary much from what

is said in other previous publications. Perhaps the greatest

difference between this work and others is that it gives a very

straight forward idea of what the analysis is, and makes it easily

understandable both for the economist and for the layman.

Krutilla (9) starts by comparing the private firm and the

public sector as to the methods used by each in deciding policies.

The private firm, he says, would tend to maximize profits whereas

the public sector would tend to maximize "general welfare." His

analysis is based on the justification of public intervention when

there are divergencies "between private and social product and

cost." He assumes that if the benefits achieved by public
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intervention are higher than the costs, and that on top of this,

it is assumed that the initial income distribution is in some sense

the best, that the initial income distribution is maintained, and

finally, that only in the area where the intervention is to take place

are the rates of substitution between any two commodities d.if-

ferent from the "marginal social rates of transformation" for

the same commodities, then welfare can be improved by the public

sector intervening with the market. He then analyzes each one of

these assumptions with some detail. He finishes by concluding

that benefit-cost analysis can contribute to public welfare, but

that its effects shall be viewed differently depending on the stand-

point from which they are examined.

E. Castle, M. Kelso and D. Gardner (2) published a review

of Senate Document Number 97. Their purposes in doing this

review were: "(1) to assess the economic consequences of the

new statement of policy and (2) to examine the economic rationale

underlying the recommendations." Although their final conclusion

is that nothing very basic has been changed with this document,

they do recognize that it will be favorable to those investments

with a longer life, to industries using a high capital input as

compared to those using high current input, to public (Federal) as

compared to private investment and. finally, to investment in

water development as compared to other types of Federal
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investments.

N. D. Kimball and E. N. Castle (8) attempt to measure the

secondary benefits that can be attributed to an irrigation project.

For doing this, they compare different indicators over a period of

time for Jefferson County where the project was built and two

neighboring eastern Oregon counties, Crook and Deschutes. In-

dicators used are: (1) value of agricultural production, (2) char-

acteristics of agriculture as to total number of farms, irrigated

farms and acreage, and number of farm workers, (3) number of

establishments and volumeof retail sales, (4) true value of tax-

able property. These indicators were useful for comparing Ttagri_

cultural growth and general business activity in the three counties.

They conclude that a faster economic growth has taken place in

Jefferson than in the other two counties, and that there is little

doubt about it being caused by the irrigation project. Next, they

analyze the changes taken place in employment by primary, sec-

ondary and tertiary industries in the three counties. They con-

dude that comparison of the general business activity and agri-

cultural production in the three counties tTcertainly suggests that

the establishment of the irrigation project in Jefferson County had

a considerable impact on the area. H The data pertaining to

Jefferson County were studied more intensively, especially with

respect to dollar value of agricultural output, employment,



population and volume of retail trade. They used two types of

measurements. One was to divide the change in business activity

as indicated by employment, population and retail sales by the

change in the value of agricultural production. The other one was

to perform the same operation but with percentages instead of

absolute values. The first measurement gives direct relationships

between agricultural output and each of the indicators used. The

second one provides elasticity estimates. From these elasticity

estimates, they conclude that excess capacity existed in the area,

capacity that was utilized with the project and thus secondary

benefits from the national viewpoint do exist. Besides, they con-

dude that benefits were created by the project in other areas with

which the project area had economic links.

E. N. Castle and R. C. Youmans (3) suggest the possible

convenience of using method.s other lithan a static benefit-cost

ratio" for providing a greater economic rationale to public invest-

ment. They illustrate their argumentation by using one of the

many existing growth hypotheses. The particular theory is the

one developed by Hirschman (5) and the essentials of it are stated,

in the paper. Hirschman, they say, among other things, contends

that investment in social overhead capital is important mainly

because of its impact on private savings and investments. Going

on with this line of thought based on Hirschmants analysis, they
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contend that "the amount of autonomous investment stimulated by

the project" is important as well as is the ratio of public costs

to associated costs. Suggestion is made about devising measures

for ranking "projects on the basis of their effectiveness in mobil-

izing private investment, IT They go on by saying that traditional

benefit-cost analysis normally is not influential in determining the

sequence of investment, They contend, extending Hirschman, that

in the context of regional growth, the returns of different invest-

ments will vary with the sequence in which they are und.ertaken,

providing in this way a choice of strategies for stimulating econom-

ic growth.
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CHAPTER III

METHOD OF STUDY AND DESIRED MODEL

In an attempt to illustrate project evaluation, a particular

irrigation project was chosen. It is the Crooked River project located

in Crook County, Oregon.

Method. of Analysis

An attempt is mad.e to identify not only the direct impact of the

project upon agricultural output, but also the indirect effects in the

rest of the economy.

For doing this, attention is given to changes in the dollar value

of agricultural output, changes in the banking activity, in the volume

of retail trade, employment and. valuation of taxable property. Be-

cause the reservoir has different kinds of recreational facilities,

attention is also given to the number of visitors and an estimation

is made of the expenses they incur when coming to the reservoir.

Due to the limitations of this study, limitations that are dis-

cussed later in this chapter, it was not possible to actually quantify

either the d.irect or the ind.irect effects of the project. None of the

data were obtained from the primary sources of information and. the

reliability of some of the sources used. might be considered some-

what questionable. In spite of this, some inferences as to changes

can be made, especially when comparing these changes
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relative to neighboring Deschutes and Jefferson Counties.

Limitations of the Analysis

There are three broad limitations to this analysis and. it seems

important to point them out now before going on to the interpretation

of the data.

The first important limitation is that because of limited. re-

sources, it was not possible to obtain all the necessary data nor

was it possible to reach the primary sources of information. This

means that: (P the information obtained, is not always as complete

as would be desirable, and. (2) the input-output matrix possibly

desired. for the analysis of this problem could. not be built. The input-

output model is d.iscussed later in this chapter.

Another limitation is that although a sizable amount of public

investment has taken place in the construction.of the project, only

a part of the storage capacity of the reservoir is actually being used

for irrigation (about two-thirds). A considerable amount of water

that could be used for this purpose, 51, 200 acre-feet, never leaves

the reservoir because it has not yet been assigned to any land. This

means that although the public investment is potentially capable of

affecting a much larger number of acres, only a part of its capa-

bility as a source of water for irrigation is playing a role in the

local economy and thus, its effects as to being capable of influencing
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this economy are considerably diminished. This will not change Un-

til the full capacity of the reservoir is used. in agriculture.

A further limitation is that the Crooked River project is still

a very new project and for this reason, many of the effects that the

project may be able to trigger within the local economy have not yet

been felt at all or are just now starting to take place. With respect

to this, it might be interesting to note that accord.ing to verbal in-

formation obtained at the County Agent's Office and at the Ochoco

Irrigation District, some changes are starting to take place in the

cropping pattern, of farms in the project area which are starting to

engage in more intensive crops such as mint. This change is not

reflected in this stud.y.

In order to fully quantify the effects of the project, it appears

necessary to allow additional time before doing the analysis in order

that all the adjustments, not only in the agricultural but also in the

nonagricultural sectors of the economy, can fully take place and. the

system is at the new equilibrium position.

Indicators Used

In spite of the limitations of the analysis, it seems reasonable

to expect that the study of certain selected indicators will give an

idea with respect to possible impacts of the public investment upon

the local economy.
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For this purpose, data were collected from the available secon-

dary sources and. analyzed. on a before and. after basis. For most

of the d.ata, 1958 was chosen as the earlier year and 1966 the later.

When for either period, a different year is used, it is because com-

parable data was not available. The first one was chosen because

this is when the construction of the project started. The second was

chosen because at the moment this study was undertaken, that was

the last year for which data was available.

A Desirable Model

A community will generally have economic support from several

industries. Knowledge of interrelationships of these industries and

various social institutions and. households is required in order to

estimate impacts of possible changes in the economy. If the analyst

is interested, in measuring the effect of a certain type of investment

upon a local economy, he will have to look not only at the investment

itself but also at the interactions that will be triggered, by it.

It seems likely that irrigation, as a field. for public investment,

will have a substantial effect upon the local economy, Irrigation

results in increased output from a primary industry and in order to

produce this increased output a considerable amount of additional

investment is required.. This in turn will affect other sectors of

the local economy multiplying the effect, resulting in a new level of
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local economic activity. This impact may have several more waves

of local effect. When a social investment like an irrigation project

is und.ertaken, it is of interest to the decision-makers to measure

not only the direct benefits that will accrue from it, but also all

the chain reactions that will be triggered, in the local economy.

When this study was started it was expected. that there would be

enough resources, especially time, as to permit the proposing and.

testing of a model that would. be useful in the evaluation of social

investment projects within the framework established in the objec-

tives. Although this was not possible it seems that the model pro-

posed as desirable, an input-output model, would be the best method

for the public decision-maker to use in ord.er to rank social invest-

ment projects with respect to their ability in promoting economic

growth in their area of influence.

An input-output model allows the analyst to trace money flows

through a given economy and from these flows, make inferences

with respect to the mutual interdependencies of the economic

sectors. Because of these characteristics, the technique of input-

output analysis is useful in measuring the amount of associated

costs and. the amount of investment generated by the project.

The sole fact of quantifying the interdepend.encies between

sectors will help in the delineation of the problems faced. by the

area. Direct and. indirect trade coefficients generated by the model
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can be used for primary benefit-cost analysis of specific area de-

velopment proposals.

The input-output technique, like other analytical tools available

at present, has some limitations which must be considered when

using the model. The following can be noted.:

(1) Data on gross sales by sectormay not be easily available.

(2) The model in itself has multiplicative characteristics and

thus, any error in the sectoral. distribution of sales will

be magnified.

(3) The estimated. trade coefficients will be useful for evalu-

ating changes in final demand, as long as no significant

changes take place in the structure of the economy of the

area.

(4) The input-output model is static and thus forces the con-

sideration of demand variables such as investment, saving,

cash balances and the interest rate as exogenous to the

system.

(5) The model assumes the absence of substitutability among

factors of production.

The first step in carrying on a regional input-output analysis is

to aggregate the business activity of the area or region into sectors.

Each sector generally includes all the firms that produce a some-

what homogeneous product and use approximately the same inputs.



Once this has been d.one, the data needed. for constructing the trans-

actions table of the input-output matrix should be obtained, from the

primary sources of information. Depending on the speci.al charac-

teristics of the local area, a reasonable sectoring for economies

where the initial effect of the investment is to be felt on the agricul-

tural sector, would be similar to the one used by D. W. Bromley,

G. E. Blanch, and H. H. Stoevener (1). This sectoring allows the

collection of almost all the necessary data from the primary sources.

This can be done by random sampling and. the appropriate statistical

techniques used for obtaining the overall projections.

The figures in the transactions table represent money flows in

exchange for goods and services from one sector or industry to

another, and. also within the sector itself. The dollar flow will de-

pict the purchasing and selling patterns of the sectors in the economy.

In order to get an even clearer picture of the interdependencies in

the economy, another table must be constructed. This is the table

of trade coefficients. These will represent the portion of total output

that any given sector will spend in the purchase of inputs from any

other sector of the economy. In this way it is possible to d.etect

the degree of dependence of one sector upon other sectors of the

economy. In ord.er to depict the direct and.. ind.irect effects of a change

in output in any given sector, a table of direct and.. indirect require-

ments should be derived. When any given sector increases its output,
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it will buy more inputs from its suppliers. Because of this, the

output of these suppliers will also increase and. they, in turn, will

buy more from their respective suppliers. This process repeats

itself as many times as necessary until the economy reaches its new

equilibrium point. This table shows the direct effects of a change

in output plus all the ind.irect effects that will be induced, by this

initial increase. By including in the analysis the trade relationships

with "the rest of the world, " the analyst can obtain a very clear

picture of depend.ency or self-sufficiency of this local economy with

respect to the outside world. This outside world is any other econ-

omy, a neighboring area, a far away area or even a foreign country,

depending on the special characteristics of the area of interest.

Leakages from the local economy-outflows of money in exchange of

goods and. services are the "imports" and the inflow of money in

exchange of goods and services provided, by the area to the outside

world are the "exports."

For a very good but simple explanation of input-output analysis

and thus of the terms and techniques used, refer to Miernyk (10).

The use of regional input-output analysis techniques does not

exclude the use of benefit-cost analysis for testing the economic

feasibility of any given project. What it does is to add new elements

or serves as a better estimator of existing elements in the analysis.

At the same time it provid.es a wider base of information for ranking



projects once their economic feasibility has been established by

means of benefit-cost analysis, because it looks at the project as a

part of a bigger entity- -the regional economy- -and the effects it

will have upon the other components of it.

Initially, this analysis would be done for two different points

in time- -before and after the project has been built. A sufficient

amount of time should. be allowed between the two studies in ord.er

to wait for the economy to reach the new equilibrium position. This

comparison, on the before and. after basis, would allow the analyst

to detail the economy at two different levels of development and in

this way compare the relative importance of any given sector in

each of the two periods, It would examine the accuracy of the

projections made by means of the benefit-cost techniques. Further,

and perhaps most interesting of all, it would permit a review of the

ranking of projects on the basis of their benefit-cost ratio as corn-

pared to the effect of the investment in the economic development

of the area, and. the amount of induced investment that it has brought

about.

After this technique has been used. in a certain number of

selected projects, perhaps some estimates could. be obtained as to

how the direct and indirect coefficients change with a given amount

of public investment and und.er differing institutional settings.

These project coefficients would be used. in the future to forecast



29

the total effect s of the investment upon the local economy without

actually repeating the analysis at the new equilibrium position.

This would. not be as accurate as actually repeating the study, but

giving consideration to costs and time involved in this type of data

collection it might be advisable to use this bypass. With due pre-

cautions in selecting areas that are similar in their economic

structures, it is reasonable to expect the forecast to be within rea-

sonably acceptable margins of reliability. The data for this projec-

tion would be obtained from the benefit-cost analysis. From the

latter, estimates as to the expected. increase of the agricultural

output that will be accounted. for by the project can be obtained.

Once having the estimated change in the coefficients of the input-

output analysis, projections could be made for a future time period.

Perhaps this technique would be of a very great interest to the

planner in an underdeveloped economy. It would let him choose

those projects that are capable of promoting the greatest increase

in activity for the total local economy and not for just one sector.

It does not seem unreasonable to imagine the building a project where

the benefit-cost ratio is less than that of another project or even is

less than unity, and thus implies a subsidy, based. on its forecasted.

ability to promote economic growth in its area of influence.
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CHAPTER IV

DESCRIPTION OF THE STUDY AREA

Crook County comprises an area of about 1, 907, 200 acres of

which some 96 percent lies within the Deschutes River Basin. The

county is situated in the geographical center of Oregon and lies in

the high plateau of this part of the State. The climate is semi-

arid, with an average rainfall of about eight inches in some areas.

The industrial development of the area is based mainly on the

use of three natural resources: land, water,and timber. Lumbering

is the largest ind.ustry in terms of value of production. Rangeland,

forest, and tillable farmland. are the principal uses of land resources

in the county.

The Crooked. River Project

The Crooked River project, designed. primarily for irrigation,

surround.s the town of Prineville. The Crooked River sub-basin,

from which the project takes its name, is part of the larger

Deschutes River Basin. This project includes the former Ochoco

project that served an irrigable area of 8, 500 acres of which some

8, 200 were irrigated, each year.

The physical works provid.ed for in the Crooked. River project

began construction in 1958. They include the Prineville Dam and.
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Reservoir with a storage capacity of 155, 000 acre-feet and the

associated, diversion dam, canals, pumping plant and distribution

facilities. The public costs incurred in up to 1966 amount to

$7, 737, 922 when deflated to 1957-59=100.

In 1962, the irrigable area for service increased from 8, 500

to 15, 640 acres. The actual irrigated, land under the project has

increased between 1961 and 1966 by roughly 80 percent from 8, 193

to 14, 890 acres.

The report submitted. to the Secretary of the Interior by the

Commissioner of the Bureau of Reclamation (13) states that the

project will provide a stable irrigation water supply for 9, 900

acres of dry land and 10, 220 acres of land now inadequately irri-

gated.

Table 1. Changes in the Number of Farms and Irrigated Area
Per Unit. Full-time and Part-time Farmers. Project
Area. Selected Years.

Full-time farmers Fart-time farmers
Irrigable area Number Acre Irrigable. area Number Acre
for service, of size 'for service, of size

Year acres units per unit ..acres units per unit

1958 8,098 140 57.,84 330 190 1.74
1966 15, 194 177 85.80 342 270 1.30

Source: U. S. Bureau of Reclamation, Crop Summary and. Related
Data.
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Of the water that has already been assigned, about one-third.

goes to irrigate land in farms that previously had no irrigated area at

all and. the remaining two-third,s goes to increase the irrigated area

of previously irrigated farms. This has brought up a change in the

number of farms and. irrigated acres per unit since the project came

into operation. In the project area, full-time farmers have increased

in absolute number and also have increased the irrigated area per

unit. The number of part-time farmers has increased, but the irri-

gated area per unit has decreased (Table 1).

The relative distribution of the land use in the project area has

changed. somewhat since the project came into operation although this

change is rather small. Forage crops have become relatively more

important as opposed to cereal and vegetable crops. In 1958 forage

crops represented about 67 percent of the total irrigated area. In

1966, they account for 77 percent of the total. Cereals have de-

creased their relative importance by about 6 percent and vegetables

by some 2 percent. All three have increased in absolute figures (Table 2).

Economic Justification of the Original Project

According to the official figures (13), when this project was ap-

proved by Congress in 1956, it was estimated to have a benefit-cost

ratio of 2. 15 to 1. The analysis is based on an assumed. period of

100 years with interest of 2-1/2 percent. The estimated annual
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benefits amount to $369, 220 as opposed to estimated annual costs

of $171, 525. Both figures are expressed in 1956 dollars.

Table 2. Use of Irrigated Land in Project Area, Selected Years

Cereals Forage Vegetables
% of % of % of Total irrigated

Year Acres Total Acres Total Acres Total acres

1958 1,408 17.3 5,471 67.2 1, 079 13.2 8, 137
1966 1,633 11.0 11,487 77.4 1,683 11.3 14,832

Source: U. S. Bureau of Reclamation, Crop Summary and Related
Data.
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CHAPTER V

PRESENTATION OF THE DATA

Because of the limitation in the analysis that made it impossible

to actually test the desired. input-output model, a similar technique

to the one used by Kimball and Castle (8) is applied in order to look

for indicators of change in the economic activity of the county.

Comparison with Adjoining Counties

In presenting data on Crook County for some indicators, corn-

parison is made with comparable data for Deschutes and Jefferson

Counties as done previously in the Kimball and Castle study. These

are neighboring counties and quite similar, so it seems reasonable

to look at the three in. order to spot changes in one of them. In this

particular situation, this strategy helps to account for outside in-

fluences like changes in the level of prices, changes in the growth

rate of the State as a whole and allows a comparison on a relative

basis. In this context, a greater importance is given to relative

changes among counties than to absolute changes within each county.

The much bigger relative change that has taken place in Jeffer-

son County can be explained, by the fact that this county has an already

mature irrigation project, the North Unit Project that is in operation

since 1946 and. probably the irrigated area is farmed more
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intensively than the project area in Crook County up to 1966.

It is hypothesized. that a marked increase in the level of eco-

nomic activity is accompanied by a certain degree of increase of

private investments in the local economy.

Agricultural Output

In order to compare the change in agricultural output among the

counties between 1959 and 1966, the dollar value of all livestock,

livestock products and. all crops sold in each of them was trans-

formed. into constant value dollars a.nd both the absolute and. percen-

tage changes were established. Table 3 shows that there has been

an increase of about ten percent for Crook County as compared to

a decrease of four percent in Deschutes and an increase of 33 per-

cent in Jefferson Counties.

Table 3. Dollar Value of Livestock, Livestock Products and Total
Crops Sold in Crook, Deschutes, and Jefferson Counties.
Constant Value Dollars (1957=59=100). Selected Years.
(Thousand Dollars)

Crook Dechutes Jefferson
Total % Total Total %

Year value Change value Change. value Change

1959 6, 344 5, 153 11, 132
1966 6,968 +9.8 4,929 -4.4 14,834 +33.2

Source: Oregon State University, Cooperative Extension Service,
USDA Cooperating.
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Banking Activity

Table 4 shows the change in banking activity that has taken place

in the three counties and in the State as a. whole for the period between

1958 and 1966. Bank deposits in Crook County have increased by

about 41 percent which is the same rate of increase as for the State,

but is less than the rise of 72 percent in Jefferson and. 58 percent in

Deschutes Counties. Bank loans and discounts for the same period

have increased sharply in the State and in all three counties. The

smallest percentage change has taken place in the State with about

87 percent. The biggest increase has been experienced, by Jefferson

County, where bank loans and discounts went up by 213 percent. The

positive change in Deschutes was 115 percent and in Crook was 104

percent.

Retail Trade

For the period between 1959 and 1966, there has been a different

rate of increase in the dollar value of retail trade for the counties,

both in a relative basis and in the absolute amount. The greatest

increase has taken place in Jefferson Countywith 93 percent over

the 1959 amount. Deschutes has increased its volume by 52 percent

and Crook county by 16 percent. When looking at a breakdown of

retail sales, it can be seen that the percentage rate of increase in



Table 4. Deposits, Loans, and Discounts, All Banks. State of Oregon and. Selected. Counties.
Selected Years. Constant Value Dollars (1957-59=100). (Thousand Dollars)

Deposits

Crook Jefferson Deschutes State

Year Amount % of 1958 Amount % of 1958 Amount % of 1958 Amount % of 1958

1958 8,707 100.0 6,284 100.0 24,238 100.0 2,074,056 100.0
1962 10,364 119.0 8,042 127.9 28,382 117.0 2,361,566 113.8
1966 12,331 141.6 10,812 172.0 38,496 158.8 2,937,917 141.6

Change 3,,624 4, 528 14, 258 863, 861

1958-1966 +41.6 +72.0 +58.8 +41.6

Loans and Discounts

Crook Jefferson Deschutes State

Year Amount % of 1958 Amount % of 1958 Amount % of 1958 Amount % of 1958

1958 5,355 100.0 3,092 100.0 12,533 100.0 936,622 100.0
1962 6,904 128.9 5,651 182.7 19,559 156.0 1,276,768 135.3
1966 10,932 204.1 9.685 313.2 27,025 215.6 1,768,171 188.7

Change 5,577 6,593 14,492 831,549

1958-1966 +104.1 +213.2 +115.6 +88.7
Source: State of Oregon, Department of Commerce, Banking Division. Annual Report of the

Superintend.ent of Banks. Various issues.
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Crook County has been inferior to both Jefferson and Deschutes for

all items with the exception of (1) eating and drinking sales where it

ranks second in growth behind Deschutes, (2) general merchandise

where it also ranks second, now behind Jefferson, and (3) furniture

and house appliances where it has outgrown the other two counties

(Table 5).

The preceding data on agricultural production, banking activity,

and retail sales certainly suggest that the three counties have ex-

perienced some degree of growth in their economic activity. It is

not at all clear though, when comparing the relative changes among

counties, that the establishment of the project in Crook County has

measurably changed the pulse rate of the overall economy in the

area.

Crook County and Project Area

The Crook County data were studied somewhat more inten-

sively. The following variables were isolated for the county:

dollar value of all crops sold in the project area and in the county

as a whole, employment, assessed value of taxable property,

recreation, and per capita buying income estimates.

Value of Agricultural Commodities

The total value of all crops sold has followed a similar



Table 5. Dollar Value of Selected Retail Trade Items. Crook, Deschutes, and Jefferson Counties.
Constant Value Dollars (1957-59=100). Selected Years. (Thousand Dollars).

Crook Deschutes Jefferson
Dollar value Dollar value Dollar value

1959 1966 Chnge 1959 1966 Chicige 1959 1966 Chnge
Total 10,825 12,616 +16 33,532 51,131 +52 10,608 20,573 +93

Eating and
drinking 526 864 +64 2, 295 4, 007 +74 932 1, 386 +48

General mer-
chandise 820 1,639 +99 2,519 3,491 +38 148 824 +456

Furniture and
house appi. 172 349 +102 1, 032 1, 543 +49 266 266 0

Gas stations 553 688 +24 3,637 4,568 +28 880 1,815 +106
Food 2, 126 2,984 +38 7,520 11, 196 +48 2,480 4,908 +97
Automotive 4, 168 2, 697 -36 8, 466 10, 791 +27 3, 060 4, 539 +48

Source: Sales Management. June issues, 1960 and 1967.
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pattern with respect to relative changes, both for the county and

for the project area. Both decreased between 1959 and 1961 with

the project area reaching a lower relative minimum. Starting in

1961 and. up to 1964, both increased steadily with the project area

reaching a higher relative maximum (66 percent increase versus

57 percent for the county). There is a marked decrease for both

between 1964 and 1965. From 1965 to 1966, both increase, but the

rate is greater for the county than for the project area. When

comparing the relative change between 1959 and 1966 it can be

seen that the county has increased the dollar value of sales by

some 39 percent as opposed to an 18 percent increase for the

project area (Table 6) According to the U. S. Census of Agricul-

ture, the whole county had 55, 840 irrigated acres in 1964.

Employment

Data on employment was available only from 1962 on (Table 7).

Some changes have taken place in the period between. 1962 and 1966,

the most spectacular of which is the increase in the number of

people employed in the areas of wholesale and retail trad.e and the

area covering services and miscellaneous employment. Total

employment has increased slightly in absolute figures, although

the percentage of unemployment has also grown by a small amount.

When looking at the relation between agricultural and nonagricul-

tura]. employment, it can be seen that the ratio of farm to nonfarm
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Table 6. Dollar Value of all Crops Sold, Project Area and Crook
County. Constant Value Dollars (l957-59l00). Selected
Years. (Thousand Dollars)

Project area Crook County*
Total value Percent Total value Percent

Year of sales of 1959 of sales of 1959

1959 1,027 1,730
1960 772 75. 1 1, 182 68.3
1961 631 61.3 1,179 68.1
1962 1,051 102.2 1,437 83.1
1963 1, 171 113.9 1, 932 111.6
1964 1,707 166.0 2,732 157.9
1965 1, 101 106. 1 1, 687 97.5
1966 1,215 118.2 2,368 136.9

* Area considered includes project area.
Source: U. S. Bureau. of Reclamation, Crop Summary and Related

Data (for project area), O.S. U. Cooperative Extension
Service. USDA Cooperating. (For county)

Table 7. Selected Types of Employment in Crook County. Selected
Years.

% Change
1962 1963 1964 1965 1966 1962-1966

Total employment 3, 520 3, 670 3, 710 3, 790 3, 760 +6. 8
Agricultural 650 630 620 590 630 -3. 1
Nonagricultural 2, 870 3, 040 3, 090 3, 200 3, 130 +9.6
Ratio of farm to

nonfarrn 1:4.4 1:4.8 1:4.9 L5.4 1:4.9
Wholesale and.

retail trade 390 400 410 450 490 +25.6
Service and. mis-

cellaneous 220 240 270 290 300 +36. 3
Unemployment (%) 6.4 6.4 7.0 6.0 6.9

Source: State of Oregon. Department of Employment, Research and
Statistics.
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workers has slightly increased, from 1:4.4 in 1962 to 1:4.9 in 1966.

The other interesting thing to note is that agricultural employment,

as a percent of total employment has decreased by about three

percent in the period..

Private Investment

With respect to the assessed value of property, before dealing

with the figures, it might be valuable to note some peculiarities of

this information. Assessments over the county are renewed, every

six years, about one-sixth per year. This makes the data available

to be three years old on the average, for any given year that is

looked, at. Also, the posted value by the county assessor is 25

percent of the total. On top of this, personal property which is

included in the total amount is assessed on the base of the informa-

tion given to the county assessor by the taxpayers themselves.

When looking at the available figures, it can be seen that for the

period between the years 1959 and 1966, a slight change has taken

place in the value of the assessments with some eight percent in-

crease, measured. in constant value dollars (Table 8). This

information does not seem to add. to the analysis and certainly does

not indicate an increase in private investment which was an impor-

tant item to consider from the model considered.
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Table 8. Assessment Roll. Crook County. Selected Years. Con-
stant Value Dollars (1957-59=100)

1959 1966 % Change

Total assessed value (thousand
dollars) 16, 191 17, 562 +8.4

Personal property (% of total 24. 8 17. 7

Source: Summary of assessment and tax roll. Crook County.

Recreation

The Prineville Reservoir, located. 17 miles southeast of the city

of Prineville is considered a tourist attraction by many people in

Prineville. Facilities have been established, for different kinds of

recreational activities. The administering agencies of the recrea-

tional areas are: Crook County for the lower part and the State Game

Commission for the upper part of the reservoir. The lower portion

covers 3, 388 acres of land. and 1, 400 of water, and the upper covers

2, 335 acres of land and 1, 610 of water.

Since 1961, when the first information about numbers of visitors

is available, the number of visitors (converted, to 12-hour visitor

days)' has increased from about 30, 000 to over 130, 000 for 1966

(Table 9).

1/ For converting to 12-hour visitor days, the total number of
visits was adjusted using the same coefficients used. by the
Bureau of Reclamation in TlRecreatjon and. Wildlife Summary.



44

Table 9. Number of Vjsitors* to the Prineville Reservoir, Upper
and Lower Sections. Selected Years

Year No. of visitors

1961 29,653
1962 89,825
1963 127, 340
1964 147,544
1965 130,957
1966 134, 790

* Converted to 12-hour visitor days.
Source: U. S. Department of the Interior. Bureau of Reclamation,

Recreation and Wildlife Summary.

In 1964, the State of Oregon Highway Department published

a survey (11). This study includes 19 state parks all over the State

among which is included the Prineville Reservoir State Park which

is located in the upper portion of the reservoir. Among other in-

formation, this report includes estimations of daily expenses per

visitor within a 25 miles radius of the park and a percentage dis-

tribution of the visitors as to the distance travelled by them in

order to reach the park (Table 10).

When looking at the total amount of money spent by visitors

engaged in recreational activities at the reservoir, it can be seen

that within a radius of 25 miles from the state park, a little less

than $50, 000 was estimated spent in 1961 as opposed to over

$200, 000 in 1966 (Table 11).
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Table 10. Distance Travelled by Visitors to Prineville Reservoir
State Park and Expenses Per Car. Selected Years.
1964 Dollars.

Distance travelled Day visitors Campers
(miles) % of total % of total

0-25 43 4
26-50 29 2
51-75 18 4
76-100 2 6
Over 100 8 82

Average expenses/car $8.96 $9.07

Average persons/car 5. 2 4. 1

Source: Oregon State Highway Department. A Report of the 1964
State Park Travel and, Use Survey.

Table 11. Estimated Expenses Per Visitor in 25 Miles Radius From
State Park, Prineville Reservoir. Selected Years.
Constant Value Dollars (1957-59=100)

1961 1966
Day Day

Campers visitors Total Campers visitors Total

Number* 1,492 28, 161 29, 653 5, 525 129, 265 134, 790

Expendi-
ture / day/
person 2.04 1.59 2.04 1.59

Total
exp e ndi -
ture $47,818 $206,802

* Converted, to 12-hour visitor days.
Source: Oregon State Highway Department. A Report of the 1964

State Park Travel Use and Survey. U. S. Dept. of the
Interior. Bureau of Reclamation, Recreation and Wildlife
Summary.
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Disposable Income

Since 1958, the net effective buying income has increased rather

substantially in the State with a relative change of about 40 percent.

This has not happened. in Crook County where the increase has been

less than half of that taken place in the State. Here, the relative

change has been around 18 percent for the period between 1958 and

1966 (Table 12).

Table 12. Net Effective Per Capita Buying Income Estimates. State
of Oregon and Crook County. Selected Years.
Constant Value Dollars (1957-59=100).

Crook County State
Year Amount % change Amount % change

1958 1,728 1,657
1966 2,045 18.3 2,315 39,7

Source: Oregon Economic Statistics. University of Oregon.
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When looking at the changes in the dollar value of agricultural

output in Crook County between 1958 and. 1966, it can be seen that

even though it has increased somewhat, this increase is not at all

spectacular especially when compared to the relative change that

has taken place in Jefferson County. The probable reason for this is

that farmers in the project area have not really changed their

cropping patterns. Moreover, when looking at Table 2 it can be

seen that practically all the increase in irrigated acres has gone to

forage. This is a crop of relatively low value per acre and. thus a

very big change in number of acres is needed. in order to produce a

substantial change in the value of the county's output. It is likely

that the new irrigated acres, which amounted to about 6, 900 in

1966, are not enough to produce a real impact unless accompanied

by a substantial change in the type of farming used in the area. It

should be expected that if changes in the cropping pattern are

starting to take place, and these changes move toward.s more inten-

sive crops, substantial increases in the value of the county's output

should appear. This study has not been able to evaluate these



possible changes, as they are just now beginning.

With respect to banking activity, the overall trend in the State

has been a rather substantial increase since 1958. This might be

explained.: (1) In part to the certain degree of recession experienced.

by the U.S. economy in 1958, which would cause that yeart s figure

to be lower than what would. have been without the recession, and.

(2 to the considerable economic growth experienced by the whole

U. S. economy and by the State of Oregon during this eight-year

period. This may account in part for the big relative change ex-

perienced by the three counties, especially with respect to loans

and. discounts by the local banks. In spite of this, the. increase

taken place in the counties, with the exception of deposits in Crook

County, has been significantly greater than the overall relative

change in the State. This could. be interpreted, as a sign of a

bigger amount of business activity for these counties, and possibly

as an indication of growth in the size of businesses which have had

to borrow money in order to enlarge their operations.

The data presented. in Table 4 d.oes not include the breakdown

between agricultural and nonagricultural sectors, but it seems

reasonable to expect that this increase has been taking place in

both. When focusing the attention on the Crook County data, it

appears that with respect to loans and. discounts, a substantial

increase has taken place since 1962, the year' in which new water
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was first made available for irrigation. Proportionally, this growth

of about three-fourths of the total for the period. 1958-66 is greater

than for the State and. for the two other counties. This perhaps

means that farmers could have been ad.equately financed, for the

previous irrigated area, but they were forced to undertake some

new investments and seek new finances when the irrigation project

came into operation. This has to be checked further before reach-

ing any definite conclusions. Besides, farmers have sources of

credit other than the banks and the data on these institutions are

not included in this study.

The volume of retail trade, which might be a good indicator

of the business activity in an area, does not show any big change

taking place in Crook County. The relative change in retail sales

was onlyl7percentas compared to 52 percent for Deschutes and.

93 percent for Jefferson Counties. Perhaps this could. be accounted

for in great extent to the county's low increase in the per capita

buying income (Table 12). It may be, and. seems to be the opinion

of some Frineville citizens, that recreational use. of the reservoir

will bring considerable outside money into the local economy.

From the analysis of the data presented in this study, no evid.ence

of this is found. This might be due either to the fact that the data

used are not accurate orto the fact that estimates of expenditures

incurred by the visitors are somewhat inflated. About 70 percent
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of the day visitors who account for over 90 percent of the total

visitors (Table 10) come from less than 50 miles away. This makes

it questionable whether large amounts of money are coming from

outside to be spent locally. Pursuing this further, it should. be

noted that the State of Oregon Parks and. Recreation Division

estimates an expenditure of about $1. 50 within a 25 miles rad.ius

of the park per person per day for the day visitors. This means

that some people could, spend. their money in urban centers other

than Prineville and. outside of the county. It seems reasonable

to expect that the expenditures of the visitors will be spread. among

the three counties. In order to evaluate this, it would be necessary

to look at the three.

The structure of employment in the county has somewhat

changed. since the project first came into operation in 1962. The

number of agricultural workers has slightly decreased (from 650

to 630) between 1962 and 1966. This might suggest that farm labor

is being used. more intensively and. perhaps that a certain subs titu-

tion of capital for labor is starting to take place. The same is

suggested by the change in the ratio of farm to nonfarm workers

from 1 to 4.4 in 1962 to 1 .to 4.9 in. 1966. This substitution seems

more plausible when consideration is given to the relative increase

in bank loans and discounts for the same period, and to the fact

that there has been an increase in the total irrigated, area of the
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of the county. The most remarkable changes in employment have

taken place in the trad.e and service areas. This might suggest on

one sid.e, that a greater volume of business is taking place within

the county and on the other that some impact of recreation would. be

starting to be felt, although the data presented on recreation in

this stud.y would not substantiate this conclusion.

Summary

As was said when mentioning the limitations of the analysis,

the model desired. for achieving the general objective of this study

could. not be built and. thus the. objectives could not be satisfactorily

attained. In spite of this, some things can be said. with respect to

the specific objectives into which the general objective was divided.

Although no specific figures are presented as a result of this

study, a very definite proposition is mad.e with respect to the use

of input-output analysis as a technique that would. allow the decision-

maker to go one step beyond. benefit-cost analysis in the evaluation

and ranking of social investments.

When trying to determine the amount of private investment that

was stimulated by the project (specific objective No. 1), no real

evidence of a private investment change was found in the study area

from the available secondary data. Some of the indicators, es-

pecially banking activity and. employment to a lesser degree, seem



52

to show that the private sector of the local economy has made a

certain amount of additional investment, although no idea of its

magnitud.e can be inferred. This gives more emphasis to the

desirability of constructing an input-output model in order to

spot the interrelationships among the different sectors of the

economy. It could. also be reasoned, when looking at the data

available for the different indicators, that the primary sources of

information must be reached. in order to obtain solid, conclusions,

especially if the magnitude of the changes is of interest to the

analyst.

If it could be possible to obtain all the necessary data so as to

construct the desired input-output matrix, and repeat the analysis

for different selected projects at two points in time, coefficients

could be derived. and. applied, to benefit-cost projections of projects

not yet built. This would. allow the ranking of social investments

with respect to more variables than the benefit-cost ratiq. This

is what specific objective No. 2 pertained to.

It must be pointed out that the purpose of this stud.y was not of

evaluating a specific irrigation project as to prove whether the

investment is well justified. or not. The data on Crook County were

used. as a means in the attempt to illustrate the proposed. mod.el.

This specific project was chosen because it was assumed that by

being included, completely within only one county, perhaps some
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useful indicators could. be obtained from second.ary sources.

Moreover, the fact that this study has not been able to show a

measurable impact of this social investment within the local

economy does not intend to suggest the absence of benefits of the

magnitud.e projected in the project proposal (13).

Before reaching any conclusions with respect to the influence

of the Crooked. River Project in the economy of Crook County, it

is necessary to allow additional time. This should be at least

until all the water in the reservoir is assigned and farmers in the

area have additional time to adjust their cropping patterns.

Areas for Additional Research

There is need. for research not only in what were stated as

objectives No. 1 and No. 2 of this study, but also in the area of

objective No. 3. In spite of this, it has been left as an objective

because of the possible implications that a study of this nature

could. have in the policies used at present. It seems that the

evaluation of projects that are already in operation for some time,

and the confrontation of benefits against total costs (public and

private) is important. This kind of study might be useful in testing

the accuracy of benefit-cost projections and. thus allow a diagnosis

of the possible weaknesses. Further, it might be that the policies

being used at present for ranking projects perhaps are not the
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most desirable as to allow the selection of those investments

that will be the most efficient with respect not only to the public

cost, but to the total investment engaged. in the construction. of

the project and. in making its good.s and services available to the

economy.
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