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Secondary Benefits and Irrigation

Project Planning*
NORMAN D. KIMBALL and EMERY N. CASTLE

Summary and Conclusions

The following conclusions can be developed from this study:

1. The case for national indirect or secondary benefits from
irrigation projects must rest largely on the existence of excess capac-
ity in a local area, except under conditions of depression or inflation.

2. Considerable benefit does accrue to a local area in addition
to the primary beneficiaries.

3. Increased agricultural production in Jefferson County result-
ing from the North Unit Project caused an increase, but a less than
proportionate increase, in employment, population, and retail sales.

4. The evidence indicates that excess capacity existed in the area
prior to the establishment of the project. Consequently, the project
may have resulted in secondary or indirect benefits nationally.

5. In retrospect it is obvious that the originally established farm-
ing units contained too few acres of land. Larger units would
undoubtedly have been more successful.

6. Beginning acreage and beginning net worth were important
factors explaining farming success some 10 years after the establish-
ment of the project.

7. The consequences of the planning followed on the project
were that numerous farmers discontinued farming. The failure rate
was approximately twice that for farmers in the remainder of Oregon.

8. Despite the large number of displaced farmers, sufficient busi-
ness activity was stimulated in the area to create more than enough
employment to accommodate those farmers forced to seek employ-
ment off the farm.

* Oregon Agricultural Experiment Station in cooperation with the Farm
Production Economics Division, Economic Research Service, United States
Department of Agriculture.



Introduction
This manuscript is the concluding report on an intensive research

study of the experience of an irrigation project. The project, known
as the North Unit Deschutes Irrigation Project, is located in Jeffer-
son County, Oregon, and was developed by the Bureau of Reclama-
tion. Previous reports dealt with farm management implications' and
with farmer adjustments' to the conditions which developed on the
project.' This report treats the secondary benefits on the project and
the implications of the project experience to the planning of future
projects.

Considerable controversy has centered around the theoretical and
empirical problems associated with indirect benefits. Much depends
upon whether the problem is viewed from a local, state, or national
standpoint. Regardless of the viewpoint taken, the development of
an irrigation project stimulates off-farm economic activity in the
area where the project is established. The extent of this economic
activity is of interest to local citizens and to state planners as well
as to those who are concerned about water resource development on
a national scale.'

The purpose of this report is to state the principal theoretical
issues as clearly as possible, and then to present some indicators or
measures of secondary benefits for the North Unit Project in Jeffer-
son County, Oregon.

The study was also concerned with project planning. The Bureau
of Reclamation bears a real responsibility when it establishes farmers
on irrigation projects. The trend toward fewer and larger farms in
agriculture generally makes it more difficult for newly established

'Frank S Conklin and Emery N Castle Adjustment Possibilities on Irri-
gated Farms in Jefferson County Oregon Agr. Exp Sta Misc. Paper 100, 1960.

2 Norman D Kimball and Emery N. Castle Historical Development and Ad-
justments on North Unit Deschutes Irrigation Project Farms. Oregon Agr. Exp.
Sta Misc Paper 133, June 1962.

' This report and the two previously cited studies are based upon theses by
Mr Conklin and Dr. Kimball:

Frank S. Conklin. "Factors Contributing to the Success and Failure of
Farmers in the North Unit Deschutes Irrigation District, Jefferson County,
Oregon." M.S. thesis, Oregon State University, 1959.
Norman D. Kimball. "The Impact of Economic and Institutional Forces on
Farmer Adjustments in the North Unit Deschutes Project." Ph.D thesis,
Oregon State University, 1961.
Senate Document 97, 87th Congress, 2nd Session Policies, Standards and

Procedures in the Formulation, Evaluation and Review of Plans for Use and De-
velopment of Water and Related Land Resources U S. Government Printing
Office, 1962.



farmers to survive than if a more stable agriculture existed. The
conditions under which these farms are established has considerable
impact upon subsequent farming success. Some of the factors affect-
ing the success of farmers are identified and quantified in this report.

Background and Previous Studies

Definitions

Prior to coming to grips with the theoretical issues, it is desir-
able to define the terms used so that the subsequent discussion will
be precise. Our definitions are consistent with those of Ciriacy-
Wantrup.5

Primary benefits. The value of products or services directly
resulting from the project less all associated costs necessary for the
realization of products or services are primary benefits. They are
also referred to as direct benefits.

Secondary or indirect benefits. These 'benefits refer to in-
creases in value of goods and services which indirectly result from
the project, less any economic nonproject costs that need to be in-
curred to-realize these secondary benefits. Secondary benefits are
frequently used synonymously with indirect benefits. They may either
"stem from" or be "induced by" the project. "Stemming from" bene-
fits are those benefits that accrue from the processing of goods pro-
duced on the project. An example would be the increase in net income
of a potato processing plant resulting from the greater availability
of potatoes because of an irrigation project. Benefits "induced by"
the project are those that result from expenditures by the producers
of goods on the project. A farm machinery supplier whose business
is stimulated by the establishment of an irrigation project would
enjoy such benefits.

Extra market benefits. These are benefits that cannot be or
are not valued in the market. Examples might be the improvement of
scenic resources or the enhancement of fish or wildlife. Such benefits
are frequently referred to as "intangible." For obvious reasons,
"extra market" is preferable to "intangible."

5 S. V. Ciriacy-Wantrup. The Role of Benefit-Cost Analysis in Public Re-
source Development Report No. 3 of the Committee on the Economics of Water
Resources Development, Washington State University, Pullman.



Secondary benefits
We turn first to "stemming from" secondary benefits and view

such benefits from a national standpoint. Do such benefits actually
exist? Such a question is an important one, because if they do exist,
they should be credited to the project benefit-cost ratio and should
influence project selection.

Whether or not "stemming from" benefits actually accrue to the
nation depends largely upon whether there is inflation, deflation, or
economic stability in the economy." If neither inflation nor deflation
prevails, it is doubtful that secondary benefits of this kind will exist
unless it can be shown that either (a) decreasing costs exist in the
processing or marketing industries or (b) there is immobility of
some factor of production that would otherwise be unemployed.

In periods of economic stability with full employment of re-
sources, the goods and services used would have to be attracted from
some other type of activity. Consequently, there would be no net
secondary benefit stemming from the project unless decreasing costs
or immobility existed.

Excess capacity is a special kind of immobility and may, in fact,
exist in some areas. Assume that a processing plant draws its supply
from an irrigated area near a large city. Assume further that the city
grows and part of the irrigated area is subdivided. As a result, the
processing plant is unable to produce to capacity because the sub-
division caused some land to be withdrawn from production. Under
these circumstances, a new irrigation project that would permit the
processing plant and other marketing facilities to produce to capacity
might yield secondary benefits that stemmed from the project.

The same line of reasoning can be followed for any unemployed,
immobile resources that exist in a project area that would be em-
ployed in the processing or marketing of project products. Decreas-
ing costs would exist if the processors of an area enjoyed a proc-
essing advantage not experienced elsewhere. An example might be a
favorable location with respect to transportation facilities, such as
access to low-cost water transportation. 7

In times of inflation, when there is more purchasing power than
there are goods available, a case can be made for national benefits
stemming from a project only if the production from the project is

`Otto Eckstein. Water Resource Development Cambridge, Massachusetts,
Harvard University Press, 1958, p. 208.

'Standards and Criteria for Formulating and Evaluating Federal Water Re-
sources Development A report to the Bureau of the Budget by a panel of con-
sultants consisting of Maynard M. Huffschmidt, chairman, John Krutilla, and
Julius Margolis.
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;ccondary benefits. Again, the condition of the local and national
economy is crucial in determining whether or not such benefits do in

fact exist. If the economy enjoys full employment and economic
stability prevails. then it is questionable whether there are secondary
induced benefits from a national point of view. Under such condi-

It is during depressions that induced benefits may become posi-
tive and quite significant. During depressions there are unemployed
factors of production. The additional demand created by primary
producers on an irrigation project may result in otherwise unem-
ployed factorsbeing put to work producing something of value to
the nation. Almost all economists who have written about the prob-
lem are in agreement on this point. There is disagreement as to the
correct procedure of accounting for these benefits. Some would
simply adjust the cost of the factors used by the primary producers
downward. In this case the primary benefit-cost ratio would be cor-
respondingly larger." Others would attempt to estimate such benefits
independent of the costs and benefits at the point of primary produc-
tion." This would he done by calculating an "offset to costs" that
would vary with the state of the economy including the level of

production in the economy, and that there are constant or increasing
costs in the supplying. processing, and marketing industries affected
by the project, secondary benefits would he negligible from a national
standpoint when full employment and price stability prevailed. If
inflation exists, there may be secondary benefits stemming from the
project, but it is possible that such benefits would be offset by induced

7

greater than the production forthcoming if the resources were used
elsewhere. However, inflation in the United States in recent decades
has not usually been accompanied by a shortage of food products.

We turn now to a consideration of project "induced by"

Lions the factors of production would be otherwise employed, and
purchases made by the producers of primary products would simply
bid these resources away from some other use in the economy.

In times of inflation the creation of "induced" demand would
be a disadvantage. It would simply add to the inflationary pressure
by creating additional demand for already scarce factors of produc-
tion.

employment.
The situation from the national point of view can now be sum-

marized. If it is assumed that there is mobility of the factors of

' Ciriacy-Wantrup, op. cit, p. 25.
'M. M. Kelso. Evaluation of Secondary Benefits of Water Use Projects

Report Number 1 of the Committee on Economics of Water Resources Develop-
ment Pullman, Washington, 1953.



secondary costs. In times of widespread unemployment there may
be significant induced benefits.

In particular areas secondary benefits may occur due to excess
capacity or immobility. Such benefits cannot be expected to develop
for every project and would have to be determined on a project-by-
project basis. When local immobility exists, the creation of oppor-
tunity in a local area may discourage mobility and be a questionable
public policy. Secondary benefits then, from a national point of view,
are not likely to occur unless widespread unemployment or decreasing
costs exist. Consequently, it appears better to exclude national sec-
ondary benefits as a general rule and include them only when it can
be shown that conditions exist which make secondary benefits pos-
sible. The analysts who prepared the "Green Book" apparently sub-
scribed to this point of view when they prepared the following state-
ment on secondary benefits :

"Although secondary benefits may be significant in the economic justifi-
cation of projects from a local or regional point of view or in reimbursement
and assessment considerations, the assumptions indicated lead to the conclu-
sion that from a national public point of view such benefits usually have lit-
tle significance in project formulation, economic justification, and array.""

The problem is considerably different when viewed from a local
or state vantage point. There is little question but that secondary
benefits become quite significant to an area when a water resources
development project is undertaken and products resulting from the
project are marketed and/or processed in the area. If unemployment
or excess capacity exists, local resources will be used more effectively
than they would have been in the absence of the project. If local
marketing facilities are inadequate for marketing the products stem-
ming from the project, outside resources will be attracted to the
project area. This, of course, will stimulate economic activity in the
area and will undoubtedly benefit many local residents.

Local benefits can also be expected to be induced by the project.
Expenditures that primary producers make will have a considerable
impact on the local community. In the case of an irrigation project,
production supplies such as machinery, seed, fuel, and agricultural
chemicals must be purchased. Greater spending for consumption
items will develop. Not only will the primary producers have in-
creased spending for consumption items such as food, clothing, hous-
ing, and transportation, but there will also be greater consumption

"Proposed Practices for Economic Analysis of River Basin Projects. Report
to the Inter-Agency Committee on Water Resources. Prepared by the subcommit-
tee on evaluation standards. U. S. Government Printing Office, May 1958.



spending on the part of those involved in supplying production good
to the irrigation farmers as well as by those who process the products
produced on the irrigation project. One would expect considerable
growth in the service industries and an increase in employment and
in the tax base of the community. Obviously the growth of popula-
tion would result in an increased demand for such public services as

schools, roads, and law enforcement facilities. The existence of
secondary benefits, then, is generally questionable from a national
point of view; they are quite real and generally are positive on an

Thus far no reference has been made to payment of the costs

of water resource development projects. Water is frequently de-
veloped on a private rather than a public basis. Water may be de-

veloped either by individual farms or by irrigation companies or
districts, independent of any public body, for groups of farms. When
private individuals develop water resources, benefits and costs associ-

ated with such development are not of great public concern. When

some part of government. enters the field, the citizens in a democracy,
quite rightly, raise questions about the economic justification of a

Economic justification of a water resources development project
may depend upon whether the project is viewed from a national or
a local vantage point. Assume that the costs of a project exceed the
primary benefits. Assume further that there are no secondary benefits

from a national point of view, but there are secondary benefits from
the standpoint of the local community. If the secondary plus the
primary benefits exceed the costs, the project may be economically
justified. In such a case, the project might be justified from a national
standpoint if enough of the cost was met at the local level so that

public costs were less than public benefits.'' If it were possible to
distinguish between those benefits that would accrue largely at the
local level and those that would be more general in their incidence,

area or state basis."

project.

repayment policies might reflect this fact. Under such circumstances
the standards of economic feasibility might be changed in a more
liberal direction.'

" The most recent statement of federal policy on secondary benefits may be
found in Senate Document 97, 87th Congress, 2nd Session.

32 In this case public benefits would be equivalent to the primary benefits.
13 M. M. Kelso. Theory and Practice in Public Resource Development and

Allocation in the Western States. Proceedings of the Western Farm Economics
Association. Logan, Utah, July 1959.



Empirical studies

Two empirical studies designed to measure the quantitative
significance of indirect benefits will be reviewed briefly.14 An attempt
will be made to review the procedures used and to evaluate those
procedures in light of the preceding theoretical discussion.

Marts selected an area which, in the absence of irrigation, would
not support commercial agriculture. He then estimated net farm
income and labor payments for the irrigated-agriculture sector of
the economy. For the remainder of the local economy he estimated
entrepreneurial income, property income, and labor income. He was
then able to calculate a ratio of direct to indirect benefits for the area
and a multiplier factor. The ratio of direct to indirect benefits was
1 :1.27. In other words, for every $1 of net farm income and farm
labor payments, $1.27 of entrepreneurial income, property income,
and labor income was created elsewhere in the local economy. The
multiplier is defined as the ratio between total local benefits and direct
benefits. This ratio was 2.27 to 1. Marts' conclusion is: "The indirect
benefits are such an important portion of total benefits that they must
be taken into account in any valid appraisal of the economic aspects
of resource development. "I'

No attempt will be made here to make an exhaustive examination
of the empirical procedures used by Marts. Rather, attention will be
directed to the assumptions and definitions underlying the empirical
work. Conclusions can then be drawn with respect to the usefulness
and meaning of the results. Marts' definition of indirect benefits is
different from that stated earlier in this manuscript:

.. the contribution to national income which accrues locally as a result,
directly or indirectly, of irrigation is regarded .. as comprising the local
monetary benefits of irrigation. . . . benefits include net income of pro-
prietors, wages and salaries, interest, net rents, royalties, dividends and
government payments to farmers "

Following the above definition, Marts would deduct farmers net
income, farm rents, farm labor payments, and government payments

" The two studies reviewed are :
M. E. Marts. An Experiment in the Measurement of the Indirect Benefits
of Irrigation-Payette, Idaho Bureau of Reclamation. Boise, Idaho, June
1950.

Helmer C. Holje, Roy E. Huffman, and Carl F. Kraenzel. Indirect Benefits
of Irrigation Development: Methodology and Measurement. Technical
Bulletin 517 Montana Agr. Exp. Sta. Tech. Bull. 517. Bozeman, Montana,
March 1956.

15lbid., p. 42.

10



secondary benefits as being the increase in net national income re-
suiting from the project. For Marts' measure to be consistent with
our definition, it would be necessary to subtract from Marts' figure
the earnings the resources would have commanded in the absence of
the project. Resources were attracted to the area because of the
project. The benefits measured by Marts would be national benefits
only if the resources attracted to the area had been earning nothing
in their previous use. This would be expected to be the case only
during widespread depression and attendant severe unemployment.
We are forced to conclude that Marts failed to measure the contrihu-

to farmers to obtain an estimate of indirect benefits. We have defined

tion to national income which accrued as a result, directly or indi-
rectly, of irrigation. What he did measure was the contribution to
local income from irrigation. Interpreted as such, his figures may be
of considerable value to those interested in water resource develop-
ment. The study may be misleading if used to suggest the magni-
tude of secondary benefits on a national basis.

The Montana study by Holje et al. had the following main
sections :

1. Effects of resource intensification on local business activity.
2. Socio-economic complexes in connection with indirect benefits

from irrigation.
3. Irrigation as an economic and social stabilizer.16

No attempt was made in this study to identify national benefits;
rather, the concern was with local relationships. Numerous measures
of the effect of resource intensification (irrigation) on local business
activity were investigated. It was concluded that "the ratio of farm
to nonfarm workers was discovered to be the most satisfactory
measure and is recommended as the best method for determining the
general relationship between farm and nonfarm earnings in a given
locale.' 117

Ratios were derived by comparing areas with varying degrees of
resource intensification. This was done in each area for the years
1930, 1940, and 1950. One of the areas studied was the Payette area
reported on in the Marts study. It was found that there was quite
close correspondence between the net income ratio, reported by Marts,
and the ratio of farm to nonfarm workers. For all of the areas
studied, there was an increase in the farm to nonfarm worker ratio
from 1930 to 1950.

"Ibid (Holje), p. 2.
" Ibid (Holje), p. 19
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Data are available which permit some comparison between dry-
land and irrigated areas on the basis of farm to nonfarm workers.
Such a comparison clearly shows the ratio to be greater for irrigated
areas. If a ratio of 1 to 1 represents dryland areas, a ratio of 1 to 1.3
or 1 to 1.4 might represent irrigated areas. This would suggest that
the 1 to 1.27 ratio indicated by Marts may be somewhat misleading
for an area where dryland farming is possible.

Of greater concern, however, is the entire ratio concept and its
interpretation. Perhaps this can be made clear by an example. Assume
that a community has dryland agriculture and that there are 100
nonfarm workers and 100 farm workers. The ratio stands at 1:1.
Now assume that irrigation is brought into the area and farm work-
ers increase to 200, or double. If a farm to nonfarm worker ratio
of 1 to 1.3 prevails after irrigation, it is apparent that nonfarm work-
ers must increase to 260. If the community wishes to maximize etn-
ployment, it will be interested not only in what happens to the ratio
but also what happens to the base to which it may be applied.

In the above example, the total workers in the community would
have increased by 260. Even if the ratio had remained constant, the
number of workers would have increased by 200. In other words, the
ratios are instructive in terms of what is happening to the structure
of employment in an area, but they are not particularly helpful in
measuring the magnitude of the changes in economic activity. The
Montana study made possible the following statement:

"It would seem reasonable to assume that when an irrigated base is created
about 22 percent of the nonfarm labor force will, in all probability, be en-
gaged in manufacturing and construction, 9 percent in utilities and transport,
32 percent in retailing and wholesaling, and the remaining 37 percent in busi-
ness and professional services "18

An observation of the possible usefulness of such studies is
found on page 16:

"The basic objective underlying the need for determining the relationship of
income earnings between the farm and nonfarm sectors is that of establish-
ing development responsibility. Too often special interest groups, contem-
plating windfall gains, have urged the development of projects from which
they would stand to profit without accepting financial responsibility them-
selves. If their responsible share could be ascertained and fairly apportioned,
the pressures on our political representatives would be greatly reduced and
proposed developments would more likely be determined by rational economic
evaluations. There would also be fewer bankruptcies among the first wave
of irrigation farmers."

1elbid (Holje), p. 36.

12
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Year

1940

1044
1949
1954
1050

`1R

Impact of Irrigation on Business Activity
in Jefferson County

In presenting data on business activity in Jefferson County
where the North Unit Project is located, comparison is made with
comparable data for neighboring Deschutes and Crook counties. Both
of these counties have mature irrigation projects; most of the ir-
rigable lands were irrigated prior to 1940. The three counties are
quite similar, differing mainly in the timing of their irrigation
projects and in the quality of their irrigable land. Land quality is
somewhat higher in Jefferson County. In 1946 the first lands were
brought under irrigation in Jefferson County, and by 1949 water was
made available to the entire 50,000-acre project.

Greater acreage plus higher quality of land resulted in a greater
total value of crop production from irrigation in Jefferson County
than was true of the other counties (Table 1). Irrigated acreage in
Jefferson County in 1959 exceeded that of Deschutes and Crook
counties by 20 and 32 percent, respectively (Table 2). Some of the
greater value of crops sold per crop acre in Jefferson County was
because of the greater self-sufficiency of the farms in Deschutes
and Crook counties. The table shows that farms are larger in Jeffer-
son County, and that the land is somewhat more productive.

Table 1. DOLLAR VALUE OF CROPS AND FARM PRODUCTS SOLD IN
JEFFERSON, DESCHUTES, AND CROOK COUNTIES, SELECTED YEARS

Value of farm products
sold ($1,000) ..............................

Value of crops
sold per cropland
harvested acre ...........................

Value of products
sold per farm -----

Jefferson Deschutes Crook

1940 584 1,782 1,545
1944 1,430 3,067 3,161

1949 4,565 3,838 ;,047
1954 9,083 3,623 4,921
1959 10,523 5,295 6,843

5.81 18.80 9.85
17.43 3130 23.64
64.67 48.57 44.70

105.16 4070 40.22
106.34 39.62 33.04

1940 2,571 1,702 3,121
1944 5,071 3,061 6,697
1949 8,051 4,096 10,692

1954 17,073 3,368 12,718
1959 25,793 6,546 23,679

Source: U. S Census of Agriculture
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Year

1944
1949

1954

1959

1944
1949

1954

1959

Table 2. CHARACTERISTICS OF AGRICULTURE IN JEFFERSON,
DESCHUTES, AND CROOK COUNTIES FOR SELECTED YEARS

County

Item Jefferson Deschutes Crook

Number of farm units .... 282 1,002 472
567 937 472
590 1,067 393

450 892 327

Number of irrigated farms 6] 910 373
460 865 365

493 965 330

378 757 271

Acres irrigated 1944 3,800 45,300 44,939
1949 39,635 48,079 48,211
1954 54,789 44,424 45,818

1959 53,176 44,161 40,299

Number of farm workers- ------ 19442 397 1,215 800
19492 1,177 1,530 812
1954 858 1,606 835
1959 580 1,224 624

Source: U. S. Census of Agriculture

Includes farm operator, family workers, and regular hired workers
Includes seasonal workers

Table 2 shows trends in number of farm units, number of irri-
gated farms, acres irrigated, and number of farm workers in the
three counties. In Jefferson County the number of farm units reached
a peak in 1954 and then declined. The same was true of the number
of irrigated farms and the acreage irrigated. Greater stability was
experienced by the other two counties, although the same general
pattern was experienced.

From 1939 to 1947 there was a very large percentage increase in
retail trade in all counties on a dollar basis (Table 3). This was a
period of rising prices and increased economic activity. Jefferson
County retail trade during the war years was undoubtedly influenced
by the army airbase located north of Madras. Even so, the percentage
increase in retail trade was greater for the 1947-54 period in Jeffer-
son than for the other two counties. Any influence of the airbase
had been spent by 1947.

This increased business activity was further reflected in bank
deposits and loans in the Madras Branch of the United States Na-
tional Bank (Table 4). Part of the increase is due to rising prices and
part to the increasing level of business activity. The Farmers Home

14



Table 3. RETAIL TRADE ESTABLISHMENTS AND DOLLARS OF TRADE
FOR SELECTED COUNTIES AND YEARS IN OREGON

County

Jefferson

Retail
establishments

Number

Amount
of trade

Thousand
dollars

Change in
dollars of trade

Percent

1939 ---------------------------------- 32 561

1947 .................................. 60 3,854 587

1954 __ --- ......................... 72 7,736 101

1958 ---------------------------------- 99 9,594 24

Crook
1939 55 1,498

1947 87 6,625 342

1954 94 10,767 63

1958 105 10,348 -4

Deschutes
1939 ---------------------------------- 277 8,668
1947 .................................. 335 30,503 252

1954 ---------------------------------- 339 27,611 -10
1958 ---------------------------------- 300 31,014 12

Source: U. S. Department of Commerce, Bureau of the Census, Census of Business.

Table 4. DEPOSITS AND LOANS FOR MADRAS BRANCH, UNITED
STATES NATIONAL BANK OF PORTLAND, OREGON,

FOR SELECTED YEARS

Year
1945 1950 1955 1960

Item Thousand
dollars

Thousand
dollars

Thousand
dollars

Thousand
dollars

Deposits :
Time .............. 101 286 781 2,120
Demand ........ 925 2,125 3,228 3,590

Total ............ 1,026 2,411 4,009 5,710
Loans -------------------- 52 1,454 3,045 3,147

Administration carried a substantial part of the farm loans during the
development period of the irrigation project.

From 1944 to 1958 the percentage increase in the value of tax-
able property in Jefferson County was considerably greater than for
the other two counties (Table 5). Jefferson County also had a greater
percentage increase for each of the 5-year periods.

15



Table S. TRUE VALUE OF TAXABLE PROPERTY IN SELECTED COUN-
TIES FOR VARIOUS YEARS, OREGON'

Jefferson Deschutes Crook

Year Amount Change Amount Change Amount Change

Thousand Thousand Thousand
dollars

5,835

Percent dollars
20,331

Percent dollars
10,473

Percent
..........

1949 ------------ 9,338 60.0 28,973 42.5 15,322 46.3
1954 ------ ----- 16,893 809 43,551 503 24,832 62 1
1958 .-------.... 31,724 87.8 73,755 69.4 40,499 63.1
1944-58 ------ -- -------- 443.7 ---------- 262.8 ---------- 286.7

Source: Oregon State Tax Commission, Biennial Reports
Equalized by County Board of Equalization

Population growth was quite different in the three counties in
the decade of the thirties (Table 6). Jefferson County population
increased slightly while the population of Deschutes and Crook
counties increased by 26 and 64 percent, respectively. During the
forties the population of Jefferson County increased by 129 percent
while Deschutes and Crook population increased by 16 and 60 per-
cent, respectively. The relatively greater increase in Jefferson County
was undoubtedly much influenced by the establishment of the North
Unit Irrigation Project. The population of Crook County also in-
creased substantially during this period. This was a period of rapid
economic growth for the state as a whole.

Although the percentage changes in the three counties were quite
different, the absolute amount of the population increase was ap-
proximately the same. It will be noted from Table 1 that the value
of farm products sold from 1944 to 1949 increased the most in Jeffer-

Table 6. POPULATION IN SELECTED COUNTIES AND YEARS

Item 1930 1939 1949 1959

Jefferson County:
Number ........................... 2,291 2,402 5,500 7,540
Percentage change' ........ +4.8 129 37

Deschutes County:
Number ............................ 14,749 18,631 21,700 22,500
Percentage change. ---.... 26.3 16 4

Crook County:
Number ---------------------------- 3,336 5,533 8,900 9,640
Percentage change' -------- 65.9 61 8

Source: U. S. Census of Population and Oregon State Board of Census.
I Decile percentage change averaged over a 10-year period.

16

1944 ---------



son County, remained about the same in Deschutes but increased
significantly in Crook County. During the fifties, Jefferson County
had both a greater absolute and percentage growth of population
than the other two counties.

The preceding material describes and compares agricultural
growth and general business activity in the three counties. It estab-
lishes the fact that the rate of economic growth since the establish-
ment of the irrigation project has been more rapid in Jefferson than
in the other counties. Even the absolute increase for most of the
indicators of economic activity was greater than for the other
counties. This is quite significant in view of the smaller base from
which Jefferson County started. There is little question but that the
prime motivating force in this development was the establishment
of the irrigation project in the area.

The structure of employment
We turn now to changes in employment by industry classes

in the three counties. In this connection it is helpful to classify in-
dustries as primary, secondary, or tertiary. This method of classifica-
tion is based on the location of the industry in the production process.
Primary industries are those that are concerned mainly with produc-
tion from natural resources. Examples are farming, forestry, and
fishing. Secondary industries are those that process goods produced
by the primary industries. Examples are manufacturing and the
construction industries. The tertiary industries are those that deal
directly with the ultimate consumer. Retail stores, the professions,
and government service activities are examples.

This classification is helpful in judging the economic develop-
ment of an economy. If one assumes that an economy is self-
sufficient, the development of the economy can be judged on the basis
of the percentage of its resources devoted to primary production.
Generally speaking, the more advanced the development, the smaller
the percentage of resources devoted to primary production. A high
proportion of an economy's resources can be devoted to secondary
production only if there is considerable capital accumulation and
roundabout production.

When an economy is not self-sufficient, that is, where it trades
to a considerable extent with other economies, the above tendencies
will not necessarily be operative. An economy may find that its
greatest comparative advantage is in primary production, as com-
pared with another area that is better adapted to industrialization.
Under these circumstances the two areas may specialize and trade
and there may not be significant differences in the returns to the
factors of production in the two areas.
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It is tautological to say that a rural area will have a significant
percentage of its resources in primary production. However, rural
areas will vary in this respect. This variation is a reflection of the
extent to which the area in question trades with the remainder of the
economy.

The employed population in the three counties is classified in this
manner in Table 7 for 1940, 1950, and 1960. In 1940 Jefferson
County had 778 employed as compared with approximately 7,200 in
Deschutes County and 2,200 in Crook County. From 1940 to 1950
the rate of growth was considerably greater for Jefferson than it
was for the other counties. By 1960 Jefferson County was approach-
ing Crook County in numbers of employed people, although in 1940
Jefferson had only about one-third of the number employed in Crook
County.

The percentage of employed people in each of the industry
groups is shown in Table 8. From 1940 to 1950 there was an increase
in the percentage in the primary industries in Jefferson County.
There was a decline in the primary industries on a percentage basis
in the other counties during this decade. Apparently, the establish-
ment of the irrigation project caused Jefferson County to become
much more oriented toward primary production.

Secondary production declined during the forties in Jefferson
and Deschutes counties but increased in Crook County because of
increased sawmill production. Only in Jefferson County did tertiary
production decline, on a percentage basis, from 1940 to 1950. Profes-
sional and government services in Jefferson County failed to keep
pace during this period with the growth in the remainder of the
economy.

From 1950 to 1960 primary production declined in all three
counties with the greatest reduction occurring in Jefferson County.
In 1960, the structure of industry was not greatly different in Jeffer-
son and Crook counties. Deschutes had a larger percentage of em-
ployed people in the tertiary group than either of the other counties.
This is probably the result of the greater relative importance of
tourism and recreation in this county.

It appears that by 1960, Jefferson County was more nearly ap-
proaching "maturity," if the other two counties can be used as a base
for the making of such a judgment. In other words, it appears that
adjustments to the irrigation project had been made by the tertiary
sector with the primary sector declining in relative importance. Such
a decline is occurring throughout the nation as a result of technologi-
cal change in agriculture. However, the establishment of the irriga-
tion project temporarily reversed this trend in Jefferson County.

18



JPrimary ......... ------
Agriculture ......
Forestry and

fisheries ........

Secoordurv .........---
Construction ....

Transportation
Communication-
Utilities ............
Wholesale trade
Retail trade ......
Finance, ins.,

and real estate
Business and do-

mestic services
Professional

services ..........
Government ......

Subtotal (class)
Industry not re-

ported ................

1940 19;O 1990

329 1,020
326 1,002

3 24

57 152

70 122

59 65

7(4 2,099

14 29

19.40

778 2,128 2,564 7,193 8,597 8,859

Crook

1

1940 1950 1960

2,239 3,339

m

Table 7 INDUSTRY GROUPS OF EMPLOYED PERSONS FOR SELECTED COUNTIES AND YEARS

Industry Jefferson Deschutes

1950 1960

661 1,163 1,190 929 855 782 76C

650 1,118 1,120 757 830 728 649

3 18 11 45 70 172 25 54 111

143 335 570 2,927 2,863 2,448 686 1,338 103
66 153 146 448 591 577 122 194 279

Manufacturing 40 178 416 2,428 2,209 1,794 509 1,139 751

Mining ........... 37 4 8 51 63 77 55 5 .__

Tertiary 292 744 1,285 3,024 4,469 5,345 672 1,150 1 534

29 65 67 281 510 349 45 123 IOC

4 12 11 47 109 116 18 21 12

5 44 60 70 158 179 11 29 2i

5 37 127 137 227 406 13 44 89

60 223 457 961 1,457 1,518 231 400 458

60 108 206 252 13 45 6

191 850 910 1,165 197 267 34(

233 395 609 1,020 93 167 331

79 175 283 340 51 54 10;

2,516 7,114 8,522 8,722 2 213 3,270 3 32z

48 79 75 137 26 69 Sc

Total 3,38:

Source. IT S Census of Population



rtmart ..................
---- _-.Agriculture

Forestry and
fisheries ------

Secondary .............
Construction -----

INA ..

--------------

26.3

Transportation
Communication
Utilities ..............
Wholesale trade
Retail trade ........
Finance, insur-

ance, and

real estate .......
Business and do-

mestic services
Professional

services ............
;overnntent ......_.

of al classified ...... 100 100 100 1 CIO 10(1 100 100

10:1

3.2.

Table 8 INDUSTRY GROUPS OF EMPLOYED PERSONS FOR SELECTED COUNTIES AND YEARS AS A PERCENTAGE
OF TOTAL CLASSIFIED'

Industry Jefferson Deschutes Crook

1940 1950 1960 1940 1950 1960 1940 1950 1960

43.1 48.6 164 140 106 38.6 239 22.9
42.7 47.7 15 7 132 87 37.5 223 195

.4 .9 .5 .7 8 19 1.1 16 34
18.7 160 22.6 411 33.6 28 1 31.0 409 31.0
8.7 7.3 5.8 63 7.0 66 5.5 59 84
5.2 85 16.5 34.1 25.9 206 23.0 348 22 6

Mining 4.8 .2 .3 .7 .7 9 2.5 2 ------

Tertiary 38.2 35.4 51.1 42.5 524 61 3 30.4 352 46.1

No
3.8 3.1 2.7 39 6.0 40 2.0 38 3.0
.5 .6 .4 .7 13 13 .8 6 .3

.6 2.1 24 1.0 18 20 5 9 .8

.7 1.8 5.0 19 2 7 47 6 1 3 2.7

7.8 106 182 135 171 174 10.5 122 138

.4 1.1 24 1.5 24 29 6 14 2.0

7.5 7.2 7.6 11.9 10.7 134 8.9 82 10.2

9.2 5.8 9.3 5.6 7 1 117 4.2 51
7.7 3.1 3.1 25 33 39 2.3 17

T 100 100

Source: U. S. Census of Population.
1 The percentages shown in the table are based on the total in tuber cf employed I en )le that wel e classified by industry Consequent y those

people shown in Table 7 as "industry not reported' are not taken into account



establishment of the irrigation project in jeFferson County had a con-
siderable impact on the area. Employment data indicates that employ-
ment increased not only in the primary but in the secondary and
tertiary industries as well. Even so, the relationships described are
quite general, and they do not permit a specific amount of business

After approximately a decade, the area had adjusted to the project,
and relationships similar to other areas with a more mature irrigation
agriculture tended to prevail.

Table 9 summarizes the above changes. From 1940 to 1950 the
three counties increased a comparable amount in total employment,
although the rate of increase was much greater in Jefferson County
than was the case for the other two counties. However, the greatest
increase varied by sectors in the three counties. From 1940 to 1950,
the primary sector accounted for nearly half of the increase in Jeffer-
son County. From 1950 to 1960, the primary sector declined on an
absolute basis; the primary sector lost almost as much employment
as the entire county gained during the decade. In all counties the
service industries gained during both decades.

During the fifties secondary production declined in Deschutes
and Crook counties but increased in Jefferson. This may have been
because of the increased agricultural production in Jefferson County
which necessitated more agricultural processing facilities.

Economic activity associated with increased agricultural production

The preceding material on agricultural production and general
business activity in the three counties certainly suggests that the

activity to be attributed to the project.
The Jefferson County data were studied somewhat more inten-

sively in an attempt to associate cause and effect in quantitative terms.
The following variables were studied for Jefferson County: value of
agricultural production, employment, population, and retail sales. The
first step was to express the value of agricultural production and
retail sales in 1949 dollars. This was done to remove the influence
of price changes. The rate of change that occurred for the state of
Oregon after 1940 was then calculated. This rate of change was
applied to the Jefferson County data. Any increase above this amount
was then attributed to the irrigation project.

The underlying assumption is that Jefferson County, if the irri-
gation project had not been established, would have continued to grow
at the same rate that the rest of Oregon actually grew. There is rea-
son to believe the rate of growth would have been less than this. Data
pertaining to the early forties indicate that Jefferson County had
started to lag behind the remainder of the state. The practical effec
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Primary

Secondary

Tertiary ......

Total ........

-4

Table 9. CHANGE IN EMPLOYMENT BY TEN-YEAR PERIODS BY CLASS OF INDUSTRY, SELECTED COUNTIES ID

OREGON

Jefferson County Deschutes County Crook County

Percent Percent Percent Percent Percent Percent
Industry 1940- of total 1950- of total 1940- of total 1950- of total 1940- of total 1950- of total
class 1950 change 1960 change 1950 change 1960 change 1950 change 1960 change

691 51 8 -359 -86.0 27 19 -261 -130.5 -73 -6.9 -22 -40.7

192 143 235 56.3 -64 -45 -415 -207.5 -652 61.7 -308 -570.4

452 339 541 129.7 1,445 1026 876 438.0 478 45.2 384 711.1

1,335 1000 417 1000 1.408 1000 200 1000 1 057 100.0 54 inn n



In the first column the change in employment associated with,
change in agricultural production is reported. The period over which
the change is reported is 1939 to 1949. 1944 to 1949, and 1944 to
1954. All periods cover "before" and "after" situations. In 1949
nearly all of the land in the project was under water but the full
influence of the project on agricultural output had not yet been real-
ized. When these time periods are used, we find that for every
$10,000 of increased agricultural production in the county, employ=
ment increased by 3.36 and 4 men depending upon which time period
was used. When the other time period was used, increased employ-

of this assumption is that the impact of the irrigation project on the
economy of the area is probably understated.

Measures used
Two types of measures were used. The first was simply to divide

the increase in the measures of business activity-employment, popu-
lation, and retail sales-by the increase in the value of agricultural
production. The other was to divide the percentage change in the
indicator of business activity by the percentage change in agricultural
production. This permits one to judge how the indicator changed
in relation to agricultural production on a proportional basis. If
employment is used as an example the measures are illustrated as
follows :

E = employment,
P = agricultural production,
E = change in employment, and

A P = change in agricultural production.
Then the first measure is:

A E
A P

In Table 10 the column heading for this measure is "absolute."
The second measure is:

A E
E A E P

QP or E AP
P

In Table 10 the column heading for this measure is "elasticity."
Numerical values for these measures are reported in Table 10.

anent came to 1.65 men.
There are at least three reasons for the difference in these

figures. In 1949 the area was at the height of the project. Farmers
were becoming established and were in the market for their inputs.

23



As was mentioned earlier, agricultural production had not yet fully
reflected the potential of the project. The other reason pertains to
the changing impact of such a project over time. After community
facilities are established, further increases in agricultural production
do not result in a proportionate increase in these facilities. In other
words, when stores and marketing facilities are established in antici-
pation of an increase in production, excess capacity is frequently
provided. Still another reason may be the trend toward mechanization
both on and off the farm.

By 1954 it is reasonable to expect that the greater substitution
of capital for labor would result in less employment than would have
been the case in 1949. Even so the figures are suggestive. They indi-
cate a greater initial impact of an irrigation project on employment
than will be experienced after a project has been in operation for
some time. It is believed the figures are somewhat conservative if
applied to other areas. First, it is believed that the impact of irriga-
tion is understated, because of the assumption of the growth rate in
the absence of the project. Second, the crops in the area require
little local processing. If fruits or vegetables are grown in quantity,
it would be reasonable to expect a much greater impact on employ-
ment.

The population response is approximately twice that for employ-
ment. The same type of relationship between population and employ-
ment was experienced for all time periods. The retail sales figure
suggests that for every $1 of agricultural production an increase of
approximately 70 cents was experienced in retail trade. Again, this
is probably a conservative estimate, because the project probably was
having an impact on retail trade as early as 1947, and the city of
Redmond was not included in the Jefferson County retail trade
estimates. Many of the farmers on the project trade in Redmond
which is located in Deschutes County.

Elasticity estimates are also presented in Table 10. They suggest
that all indicators of business activity have a less than a proportionate
increase to the increase in agricultural production. This indicates (1)
that excess capacity existed in the area prior to the project, and is
evidence that secondary benefits from a national viewpoint may have
been realized;19 and (2) that local benefits were created by the project
in other areas that sold inputs to the area and that traded in the
products exported from the area.

'e The above data suggest that underemployment existed in the area prior to
the initiation of the project. This would be evidence of national secondary bene-
fits if it did not result in underemployment or unemployment elsewhere in the
economy. Obviously, it is not possible to make estimates of this effect from the
data in this study.
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Table 10. CHANGES IN EMPLOYMENT, POPULATION, AND RETAIL
SALES ASSOCIATED WITH CHANGES IN AGRICULTURAL OUTPUT

FOR JEFFERSON COUNTY1

Employment Population Retail sales

Years Absolute' Elasticity3 Absolute' Elasticity3 Absolutes Elasticity3

1939-49 3.36 .62 7.79 .46

1944-49 4.02 .71 8.6 .49
1947-54 .68 .32

1944-54 1.65 .33 3.15 .23

1 All Jefferson County variables were deflated for the rate of growth that occurred in
Oregon. Increases attributed to the project were those increases above that which occurred
for the state as a whole.

2Increase in employment per $10,000 increase in agricultural output (1949 dollars).
3 Calculated by dividing the percentage change in employment, population, and retail

sales, respectively, by the percentage change in agricultural output.
° Increase in population per $10,000 increase in agricultural output (1949 dollars).
5 Increase in retail sales per $1 increase in agricultural output (1949 dollars).

If comparable data could be developed for alternative water uses
such as recreation, industry, and power, community and state plan-
ners would have a better basis for evaluating alternative development
plans. Work is currently underway at Oregon State University and
elsewhere that should facilitate making such estimates.

It is important that empirical studies, such as the one reported on
here and those reviewed earlier in this bulletin, be properly interpreted.
All of the studies clearly indicate that secondary benefits exist from
a local or community standpoint. Conditions under which national
benefits may exist were also outlined. The existence of such benefits
and their magnitude are a proper matter of concern for water plan-
ners in determining economic justification. By this it is meant that
economic benefits must exceed economic costs if a project is to be
justified. However, economic benefits and costs will vary with the
point of view which is adopted. The benefit-cost ratio appropriate
from a national point of view might be quite different from a local
or area point of view.

Financial considerations
It is possible that a project might be economically justified but

not undertaken because it cannot be financed. That is, it might not
be possible to identify all of the beneficiaries or to assess them in re-
lation to the benefits received. On the other hand, the existence of
secondary benefits from a local or area standpoint opens up interest-
ing possibilities.

Under current operating procedures federal water resource
projects are financed by government funds. Repayment is limited to
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the direct beneficiaries. If, however, as all of the empirical studies
suggest, there are local secondary benefits, the question of such bene-
ficiaries sharing in the costs can be raised. It is beyond the scope
of this study to explore this question in depth. The ratios developed
in this study and in the others are suggestive in this respect. Although
there is a remarkable stability among the studies in the measures de-
veloped, additional investigation would be needed before sweeping
generalizations could be drawn.

It appears that our techniques of measurement are sufficiently
well developed that it would be possible to identify many of the local
secondary benefits. Before such local beneficiaries could share in the
costs of water resources development, appropriate institutional ar-
rangements would need to be developed. Such institutional arrange-
ments are an appropriate area for further study and research.

Bureau of Reclamation Planning and
Subsequent Project Development

This section evaluates planning on the North Unit Project based
on farming results approximately 10 years after first project settle-
ment. (The- first water was supplied in 1946. The records on which
the evaluation was based apply to the 1957 farming year.) This
evaluation of the project development revealed information about
the original Bureau planning that should be helpful in improving
planning on other Bureau projects. Constructive suggestions are
offered in the hope that farmer performance on other reclamation
projects will be improved.

In evaluating project development, the fundamental objectives of
Federal reclamation should be kept in mind : (1) to provide oppor-
tunity for the maximum number of settlers on the land; (2) to dis-
tribute widely the government-involved, interest-free funds for irri-
gation; and (3) to promote the family farm as a desirable way of
life.20 With these objectives, it is understandable that economic effi-
ciency was not given high priority in the planning. However, this
report suggests that the above objectives can be achieved better if
greater attention is given to economic efficiency in the planning
process. Since the above objectives were stated, Bureau objectives
have changed somewhat. Greater attention is being given to economic
efficiency when settlers are placed on irrigation projects. In addition
the Bureau is currently emphasizing municipal water supplies and

20 U. S. Bureau of Reclamation. Land ownership survey on Federal reclama-
tion projects. Washington, 1946, p. 54.

26



power production more than it did in earlier periods. Even so, irriga-
tion development is still an important part of Bureau activities. It
is believed that this analysis of past experience has application to
current problems, even though conditions have changed somewhat."

It is desirable to recall conditions which existed at the time of
the project planning and development. The major planning occurred
shortly after World War II. Many people, including a substantial
number of economists, did not foresee the degree of national pros-
perity and inflation which developed. It is likely that the planners
were thinking more of the depression years of the thirties than they
were of the economic conditions that actually developed during the
fifties. No doubt this influenced the planning that followed. However,
not all of the planning procedures can be explained by the attitude that
apparently prevailed at that time with respect to likely future eco-
nomic conditions.

Although the Bureau is responsible for the plans which were
developed, Experiment Station personnel and others were consulted
at various times in the planning process. To a considerable extent,
therefore, any reflection that is cast by this analysis must fall upon
the entire economics profession and not just the Bureau of Reclama-
tion. The ability to predict is one measure of the maturity of a
science. Unless the accuracy of our predictions is analyzed in light of
subsequent experience, it is somewhat questionable whether our pre-
dictions will be improved.

Planning procedure

Under the present Reclamation program, a benefit-cost analysis
accompanies all projects when they are recommended to Congress.
However this procedure was not in effect when the North Unit Proj-
ect was authorized. Consequently, no benefit-cost calculations were
prepared before the beginning of project construction. A project
feasibility finding was required before construction could be au-

21 The Bureau of Reclamation frequently states that one of their aims is to
stabilize agricultural production in otherwise dryland farming areas. This ob-
jective was not given in the report cited above, although it might well have been
an appropriate objective for this particular area. Although this effect was not
investigated in this study, the project undoubtedly had a stabilizing effect on phys-
ical production. Under dryland conditions the area is definitely a marginal farm-
ing region. Cash grain production on an alternative crop and fallow basis and
livestock grazing were the principal agricultural activities prior to the project.
The establishment of the project made possible a much more diversified produc-
tion Some of the crop production, such as clover, grass seed, and potatoes, is
subject to considerable price variability. Even so, in the absence of careful inves-
tigation of the problem, it would appear, on balance, that the project stabilized
agricultural income in the area.
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thorized. The North Unit Deschutes Project was found to be
feasible by the Secretary of the Interior in September 1937. The basis
for the finding was that the costs of construction could be repaid
from project land earnings. Earnings were estimated from similar
areas already under irrigation with the assumption that comparable
earnings would occur on the North Unit Project.

Farm units were laid out on the project under the Bureau policy
of providing the maximum number of family farms possible. Farm
size limitations were based on studies made on other fully developed
Reclamation projects. A diversified family farm organization was
assumed, which included home-produced foods, several types of
supplementary livestock programs including dairy, hogs, and chickens,
and a variety of crops including feed for the livestock.22

During the first three years of project operation, it was apparent
to the Bureau of Reclamation that income from the farm units would
not cover repayment of construction charges within the 40-year legal
limitation. To determine annual repayment ability, a study was made
of farming under actual project conditions in 1950.22 The study
indicated that farm income would repay project costs in 64 years, and
that if there were any subsequent construction charges, the repay-
ment period would need to be extended.

Additional expenditures materialized when experience indicated
the need for construction of the Haystack Equalizing Reservoir. A
benefit-cost analysis was made to determine the feasibility of the Hay-
stack Reservoir.23 Farm organization and income data from the Eco-
nomic Report and Repayment Plan based on the 1950 study, as re-
vised in 1951, were used in the benefit-cost analysis.

The 1950 report was based on the assumption that North Unit
farm organizations would be similar to those in the Central Oregon
Irrigation District which had been established in 1900. The Central
Irrigation District lies south of the North Unit in neighboring
Deschutes County. Farm size distribution in the Central District was
similar to operating unit size on the North Unit Project. In 1949,
43 percent of the operating units on the North Unit were less than
80 acres as compared with 48 percent on the Central District farms.

For operating units of more than 160 acres, the proportions were
6 percent for the North Unit and 21 percent for the Central District.
It was assumed that the distribution of farm sizes on the North Unit

2z U. S. Bureau of Reclamation. Economic Report and Repayment Plan,
North Unit Deschutes Project, Oregon. Boise, rev. 1951. (Branch of Operation
and Maintenance, Idaho, Region 1.)

23 U. S. Bureau of Reclamation. Haystack Equalizing Reservoir, North Unit
Deschutes Project. Boise, Idaho, 1953.
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would remain about the same as in 1949. Farms of around 60 acres
under intensive cultivation were assumed to be of family size, be-
cause they had presisted for nearly half a century within the Central
Oregon Irrigation District. A percentage comparison of crop dis-
tribution was made 'between the two areas, and they were found to
be quite comparable. Livestock was assumed to be necessary for suc-
cessful operation of most of the farms to make effective use of family
labor, to utilize the feed crops produced, and to maintain soil fertility.

Farm budget prices used in the study were based on prices paid
and received indexes of 215 with a 1910-14 base. The price-cost ratio
was 100 percent of parity. Yields used in the budgets were based on
yields for the Central Irrigation District with minor upward adjust-
ments because North Unit Project soils were considered slightly
superior to those in the Central District. The price level and parity
assumptions were provided by the Department of Agriculture.

Five farm budgets were prepared for the Economic Report
using the data and assumptions mentioned above. Two additional
budgets were added for the Haystack Reservoir report. A summary
of these budgets is given in Table 12.

Subsequent development

The budgets presented in Table 11 represent the Bureau's best
estimate as to the type and size of farms for the North Unit Project
on which repayment would be based. As a result, minor crops are
not included in the budgets. These budgets were compared with actual
farm development as of 1957. In the summer of 1958, 56 farm opera-
tors were interviewed and survey information was collected on their
1957 farming operations. Also considerable information on project
farms was collected from the offices of the North Unit Irrigation
District. The total number of commercial farm operations on the
project at that time was approximately 350.

None of the budgets (Table 11) could be considered representa-
tive of farming conditions in 1957. Budgets numbered 6 and 2 had
farm organizations similar to some of those found in the 1958 farm
survey, but the surveyed farms were twice as large as those budgeted.
Budgets 1, 4, and 5 had dairying as the major enterprise. Only 18
percent of the farmers surveyed had dairy cows, and they averaged

cows per farm with only 2 farmers having more than 15 dairy cows.
Five of the seven budgeted crop rotations included 15 to 40 per-

cent pasture. Less than 4 percent of the total cropland covered by the
survey was in irrigated pasture. Wheat was not included in the
budgets, but at the time of the survey wheat was an important grain
crop partly because of relatively high support prices.
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...............
..................................

Irrigated pasture

iveslock (number)
])airy cows
Brood sows _........
Feeder cattle

Financial summary (dollars):
Gross farm income ............

Less farm expense ..........
Less investment allowanc
Less living allowance ....
('OT tingenCv allowance

Payment capacity (dollars):
Total per farm ....................
Total per acre ....................

Lit

..a..............

..,

`TA

,.s

Table 11 SUMMARY OF FARM BUDGET ANALYSIS MADE BY THE BUREAU OF RECLAMATION FOR TILE NORTH
UNIT DESCHUTES PROJECT, OREGON, 1950

Class 1 Mixed class 1 and class 2 Class 3

Item Budget 6 Budget 1 Budget 2 Budget 3 Budget 4 Budget 5 Budget 7

Total irrigable land (acres). 80 60 62 40 91 66 100

Crops (acres):
Barley 24 11 11 5 16 13 14
Alfalfa hay 24 18 10 6 34 22 40
Other hay ._ (15) (6) (20) (10) (14) (10)
Ladino clover seed 15 6 20 .- .- 10
Alsike clover seed . ------ ---- . ------ 10 14
Potatoes 10 10 15 11

................. 2 11 2 6 22 16 40

L
2 12 2 6 24 18 2
1 2 1 1 2 2 1

-------- ........ 40 ........ 95

7,714 7,467 13,641 6,529 8,273 6,456 15,056
3,415 3,467 9,720 3,221 3,744 2,737 10,174

e 925 958 895 694 1,242 1,009 1,080
2,250 2,250 2,250 2,250 2,250 2,250 2,250

126 108 105 47 139 57 210

998 684 671 317 898 403 1,342
12.48 11.40 10.82 7.92 9.87 6.11 13.42

Sour cc. U S Bureau of Reclamatioi Haystack Equalizing Reservo r North Unit Deschutes Yrojcct Boise Idaso, 1953



The Bureau was optimistic with respect to prices received and
paid. For the five years prior to 1960, parity averaged 83 as con-
trasted with a ratio of 100 used in the budgets. If the five-year aver-
age prices are applied to the farm organization shown in Table 12,
budget 1, payment capacity per acre is reduced from $11.40 to $4.01.
The $4.01 would only cover annual operating and maintenance costs;
nothing would have been available for project construction costs.

Yields were considerably underestimated. The percentage in-
crease of 1957 yields over budgeted yields were as follows : potatoes
100, wheat 37, barley 14, clover 133, and hay 40.

Principal differences between budgeted and actual results are
summarized as follows :

Items Budgeted Actual (1957)

Parity 100 percent 83 percent
Yields 100 percent 165 percent

Farm size 60 acres 152 acres

Pasture 30 percent 4 percent
Wheat 0 percent 22 4 percent

Cows 10 head 2 head

The basic miscalculation was in assuming that the North Unit
Project would develop in a similar manner to the Central Irrigation
Project. More productive North Unit soils provided income and
incentive for expansion. Attention is called to the fact that even
though price and yield predictions missed the mark considerably, this
was not what caused the most difficulty. Price and yield errors ap-
proximately canceled each other, so that gross income per acre esti-
mates would not have been greatly in error if the predicted enter-
prises had prevailed. Much more serious was the failure to anticipate
the type of farm organization that actually developed. The conse-
quences of this failure resulted in the farm consolidations described
subsequently.

Farm consolidations occurred during the first years of the project
settlement. Although 642 ownership units were originally planned, by
1949 consolidations had reduced the number to a total of 550 opera-
ting units. (Water was first made available in 1946, but it was not
until 1949 that it was distributed to the entire project.) The extent of
farm consolidation from 1946 to 1957 is illustrated in Table 12.

There was an initial sharp decrease in the under 40-acre size
group. This size group then stabilized as some of these people ob-
tained off-farm work. Others viewed their operations as retirement
opportunities. After 1949 there was a sharp decline in the 40-to
79.9-acre group. This acreage was too small for an economic unit
during the 1950's. The number of farmers operating 80 to 159.9 acres
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Table 12. NUMBER AND PERCENTAGE OF FARM UNITS BY SIZE
CLASS FOR SELECTED YEARS, NORTH UNIT DESCHUTES PROJECT,

OREGON

Size class
(acres)

Original
ownership

units

1949
operating

units

1957
operating

units

No. No. Percent No. Percent

Under 40 148 23 77 14 68 17
40-79.9 225 35 163 30 95 23
80-159.9 .... 247 38 281 51 156 38
Over 160 __ 22 4 29 5 88 22

Total __..----- 642 100 550 100 407 100
Mean acre-

age _.__..__ 77 90 122

increased in 1949, but declined in 1957. However, this size group
remained the largest during the entire period studied.24 The largest
percentage increase in number of farms occurred in the over 160-
acre size group. In the 9 years from 1949 through 1957, the number
of operating units declined from 550 to 407, or 26 percent, which
was 37 percent less than the number originally planned.

Farm consolidation also occurred at a rapid rate off the project
during the same period, as illustrated by Table 13. Table 13 gives

Table 13. NUMBER OF OREGON FARMS OF MORE THAN 10 ACRES
AND NUMBER WITH MORE THAN 10 ACRES OF CROPLAND, 1935-1960

Year
Number of farms
exceeding 10 acres

Number of farms
having more than 10 acres

of cropland

1935 55,528
1940 51,819
1945 50,370 33,534
1950 49,099 31,054
1955 44,309 28,016
1960 37,432 24,010

Source: U. S. Census of Agriculture.

24 An independent budget study made in 1957 indicated that at least 100 acres
of irrigated land were needed to return an income comparable to the average
urban family income in the community. Frank Conklin, and E. N. Castle, Adjust-
ment Possibilities on Irrigated Farms, Jefferson County, Oregon. Oregon Agr.
Exp. Sta. Misc. Paper 100. Corvallis, November 1960.
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the number of farms containing more than 10 acres and the number
of farms having more than 10 acres of cropland in Oregon. The latter
group probably provides a more relevant comparison with project
farms, although the trend in numbers is similar for both groups. From
1945 to 1955, Oregon farms having more than 10 acres of cropland
declined at a rate of about 1.6 percent per year. From 1950 to 1960,
they declined about 2.3 percent per year.

If 1947 is taken as the original year of the project, the number
of units declined at a rate of 3.7 percent per year on the project.
When the 1949 to 1957 period is used, the decline was at a rate of 3.2
percent per year. The rate of farm consolidation was about twice as
great on the project as for the state as a whole. Different planning
procedures might have resulted in the establishment of larger initial
farm units with fewer subsequent consolidations.

Alternative planning procedures

It is usually considerably easier to evaluate past actions than it
is to design or suggest procedures for improving planning that in-
volves a prediction of the future. Nevertheless, some suggestions that
might result in future improvement can be made.

One alternative would have been to solve for the size and organi-
zation of the farms used to estimate repayment capacity, rather than
to impose this on the project. It will be recalled that the procedure was
to pattern the farm budgets after the farm organization found in a
nearby area. Budgeting or programming techniques designed to solve
for an optimum organization probably would have predicted subse-
quent developments more accurately than did the procedure followed.

A simple extrapolation of farm-size trends would also have re-
sulted in better predictions of subsequent developments. The proce-
dure followed was to assume that a relatively static situation would
prevail. Taking into account, even in a rather crude way, the change
in farm size in the 1930's and 1940's and planning for (say) 10 to 15
years in the future, would have resulted in fewer displacements. For
example, from 1935 to 1945, Oregon farms having more than 10
acres declined at a rate of 1 percent per year. A projection of this
trend for 15 years would have established 545 rather than 642 owner-
ship units.

In an effort to isolate factors that might be related to the financial
success of those operators still farming in 1957, a multiple regression
equation was fitted to the data obtained from the 1957 sample farms.
Net farm income in 1957 was selected as the dependent variable that
would best measure financial success. Beginning acreage, beginning
net worth, age, and education were independent variables.
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The estimating equation used was :
Y = bo + b,X, + b2X2 + b3X3 + b4X4

where Y = 1957 net farm income,
X, = beginning acreage,
X2 = beginning net worth,
X3 = age, and
X4 = years of education.

The results were as follows:
Y = $6,840 + 69.58X1 + .17X2 - 326.23X3 + 502.57X4
b, was significant at the 5% level, and
b2 and b3 were significant at the 10% level.

The equation suggests a positive relationship between beginning
acreage and net worth and subsequent financial success. The inverse
relationship between age and the dependent variable is logical. There
is no evidence that the number of years of education influenced 1957
net farm income to any great extent. It is recognized that those farm-
ers who had left the project prior to the survey were not included in
the sample. If they had been included, beginning acreage and begin-
ning net worth probably would have assumed even greater significance.

An equation similar to the one above might be helpful for plan-
ning purposes. For example, a planner might be interested in solving
for the acres of land that would be necessary to return the operator
$4,000 for his labor and management. If interest charges were calcu-
lated at $28.30 per acre ($345 per acre investment at 8 percent), the
following equation can be developed:

69.58X, = ($4,000 + 28.3X,) - $6,840 - .17X2 + 326.23X3
- 502.57X4. If X2, X3, and X4 are fixed at the mean, X1 equals 90.25
acres. This acreage can be viewed as the minimum needed to bring
forth a labor and management income of $4,000. This would have
meant a total of 464 original ownership units in contrast to the 642
actually established.

A question might be raised as to the usefulness of the above pro-
cedure, in view of the fact that information for such an equation did
not exist at the time the project was planned. This is, of course, true.
However, the Bureau of Reclamation at any point in time has a num-
ber of projects in operation. By systematically collecting information
on settler experience it would be possible to develop coefficients for a
model such as the one described above. With such equations it would
be possible to predict future developments. These predictions could
then be tested against actual experience.

The Bureau should be able to improve considerably on the re-
sults obtained above. With only minor effort they could obtain infor-
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nation on those who leave the project. They could also obtain in-
formation over a series of years which would be much superior to
the single year's data used in the equation reported here. Even the
single year's data establishes the fact that conditions at the time of
project settlement have considerable influence on subsequent success.

The study revealed that a number of people desire farms of less
than 40 acres. Those people living on farms of this size often hold
full-time off-farm jobs or are semiretired older people. If the plan-
ners had solved for the minimum acreage needed to obtain $4,000 in
labor income, farms of less than 40 acres would not have been created.
The creation of farms of this type is not one of the stated objectives.
However, if larger units were to be created, subsequent subdivision
into small, part-time acreages could take place.

This discussion is intended to be suggestive in nature. Selection
of $4,000 as a level of labor income is, of course, arbitrary. The im-
portant point underlying the discussion is that more attention needs
to be given to the minimum acreage needed for efficient farm opera-
tion and the tendency for this minimum acreage to increase over
time. It is probable that there would be more farm units on the North
Unit Project today if no ownership units of less than 80 acres had
been established. (This assumes that the land saved by the elimina-
tion of those ownership units having less than 80 acres would have
been used to create farms in the 80- to 120-acre size range.)

The average cost concept is a useful tool for the establishment
of original farm unit sizes. If farms established are so small that av-
erage costs fall sharply as size is increased, their operators will have
difficulty in surviving. But the staying power of farms established
within a size range where relatively constant costs prevail will be
substantial, because larger farms would not enjoy a significant unit
cost advantage.

Area Development
Even though considerable numbers of farmers were displaced in

the early years of the project, the project set in motion certain forces
of economic development in the area which provided a "safety-valve"
for the excess farm population. The number of employment oppor-
tunities created by the project exceeded by several times the number
of farmers that left the project. From 1949 to 1957, the number of
farm operating units decreased from 550 to 407. Jefferson County
showed an increase of about 50 people per year in those jobs covered
by unemployment compensation. The total number of new jobs would
exceed this amount, of course, because not all workers are covered by
unemployment compensation.
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