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AN ABSTRACT

Fruit production is the dominant enterprise om many western Michigan
farms. Commercial fruit farmers in this area commonly operate farms with
20 to 60 acres of tree fruits. Changing economic and technological comn-
ditions have caused many of these farm operators to give serious considera-
tion to the possibilities of increasing net income by expanding their
fruit acreage. Recently developed techniques of mechanical harvesting
with tree-shaking equipment and mechanical handling with fork-1lift equip-
ment and bulk boxes may have important implications regarding optimum
farm size and amount of specialization.

In this study, an attempt was made to explore the changes in net
income which will result from increasing the fruit acreage and adopting
mechanical harvesting and handling on medium-sized farms which specialize
in the production of tree fruits. In gemeral, the findings suggest that
operators of many medium-sized fruit farms can increase net incomes in
the long run if moderate acreage increases are made in conjunction with
the adoption of mechanical harvesting, mechanical handling, or both. This
conclusion follows from comparative budgeting for five selected case
farms, four of which have 20 to 60 acres of tree fruits per operator.
Several additional farm situations were explored in the analysis of
mechanical harvesting and mechanical handling.

The timing of income gains is an important consideration in evaluating
the results. Newv plantings were the means of expanding the fruit acreage

on the case farms because there appeared to be no suitable bearing orchards



which could be purchased for expansion purposes. To show the expected
changes in net imcome over time from expanding the tree-fruit acreage in .
this manner, net incomes were estimated for the four five-year periods
between 1960 and 1980. The average amnual net incomes during each period
were calculated by deducting operating expenses and nmew capital invest-
ments from gross receipts. In an attempt to simplify the comparisom of
net incomes for the 20-year period, future nmet incomes were discounted

to the year 1960 at a rate of five percent per year.

Investments for mechanical harvesting and handling can be expected
to return early benefits if sufficient bearing acreage is operated. Often,
however, additional benefits will be realized after the bearing acreage
has been expanded.

The analyses indicated that moderate acreage increases (40 to 90
percent) will permit increases in the present value of long-run average
net incomes of $500 to $1,000 per year, for the case farms with 20 to
60 acres of fruit per operator. Additional gains of $320 to $2,150 per
year were indicated by mechanizing the harvesting and handling operations
on the expanded bearing acreages of these farms when the young orchards
reach maturity. Thus, although acreage expamsion, in itself, will lead
to an increase in future net incomes, the adoption of mechanical harvest-
ing and handling will permit larger gains from expanding acreage.

The analysis for the fifth and largest farm showed a decrease in net
income from expansiom alone. However, if mechanical harvesting and
mechanical handling were adopted on an enlarged acreage, net income would

increase after the young trees mature.



The general similarity of results from analyses for the five case
farms indicates that operators of other medium-sized fruit farms in
Michigan can probably expect net income gains from the same kinds of
adjustments. Not all of them, however, will have as favorable conditions
wvith regard to managerial capacity and other available resources for ex-

pansion as the four case farms with 20 to 60 acres of tree fruit.
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CHAPTER 1

PROBLEM AND METHODS
Role of Farm Management Decision Msking and Future Planning

Operaters of fruit farms face special problems in perferming their
sanagement role. Their management function hewever, is basically similar
te that of ether farm managers — each eperater must centinueusly make
many decisiens regarding the erganizatien and eperatien of his farm busi-
ness.

The many decisions are necessary because of the ever-changing situa-
tions emcountered in our dynamic society. Changes in weather, prices,
technology, human institutions, and the interactiom of individuals all
require constant evaluation and the formation of accompanying decisioms
relating to business and family opsrations. It is the dynamic nature of
society which creates the need for management. Various farm management

vorkers have noted this need for management. The following quote from

Farm Management by Black, Clawson, Sayre and Wilcox illustrates this
point:

The successful farm manager must ..... be constantly on
his toes ready for the next move. He is not operating in a
static world, but rather in a world of motion. He must keep
current of change or the world will go off and leave him. If
each growing season were exactly like every other season, 1if
prices alvays remained the same, and if no other factors changed
from year to year, the management problem would largely

. dtsappm.l
The decisions to be made call for the manager's best judgment in

predicting future situations and the implications for the manager and

15, p. Black, M. Clawson, C. R. Sayre, and W. W. Wilcox, Farm
Management, (Mew York, MacMillan, 1947), pages 16-17.



his farm business. The future time period involved may be only a few days
from the present or it may be 10 to 20 years. Planning for the future,
bowever, is always the essence of decision making.

To make wise decisions regarding the future, the successful farm
manager must keep well informed. Information regarding past comditioms,
present conditions and expected future conditions are all useful in making
vise decisions. Information needed by farm managers is classified by
G. L. Johnson into the following five major categories: '"(1) price
structures and changes; (2) production methods and responses (including
veather effects); (3) prospective technological developments; (4) the
behavior and capacities of people associated with farm businesses; and
(5) the ecomomic, political and social uituatim in which a farm busi-
ness opcrun."z Accurate information regarding these categories can be
used by each farm manager in analyzing his individual situation. The use
of this information in a forward looking analytical process will emable
the farm manager to make enlightened decisions regarding the future.

Farm management research workers and extension personmel can aid
farm managers in making these decisions by providing timely and pertinent
information. They can also analyze the best available informatiom im an
orderly decision-making framework to provide useful answers to important

problems facing farmers. One method of doing this is to determine farm

2G. L. Johnson and C. B. Haver, Decision-Making Principles in Farm
Management, Kentucky Agricultural Experiment Station Bulletim 593,
(January 1953), pages 8-9.




management adjustment possibilities which may benefit certaim groups of

farmers in the future. :

Problems Facing Michigan Fruit Farmers

Fruit farm operators, like other farm managers, are faced with
rapidly changing economic and technological conditions. The problems are
somevhat different, however, from those faced by managers of livestock
and general crop operations. The extended production period required for
fruit trees to reach full production gives rise to a number of important
problems. The extremely perishable nature of fruit and the exceptionally
large labor force required at harvest and other peak periods create
special problems. The fruit farm operator is faced with many problems
involving the use of complex techmological operations and imputs. The im-
portance of timeliness of certain operations such as spraying and
harvesting 21so results in a number of problems for the fruit farm manager.
In addition, problems arise from the large investments necessary for
bearing orchards, land, buildings, and machinery.

PFruit farm operators face a considerable range of adjustment possi-
bilities which may be explored in an attempt to aid farmers in making
future decisions. Long-run organizational planning problems such as those
concerning optismum size of business, enterprise combinations, and machinery
resources offer one important area in which possible adjustments may be
analyzed.

Changing economic and technological conditions have caused the opera-

tors of many of these farms to give serious consideratiom to expanding



their present fruit acreage. These farm managers may be aided in making
decisions of this nature by answers to such questions as the following:

(1) Under what conditions, if any, regarding farm size, operatiom,
and resources owned, can am increase in tree fruit acreage
be expected to result in increased net income?

(2) 1If the acreage is expanded, and especially if it is expanded
by planting young orchards, how such can net income be ex-
pected to change during future time periods? |

(3) 1If acreage expansion is undertaken, cam additional increases
in net income be realized by making adjustments in the rela-
tive size of the differemt crop eanterprises?

(4) Bow much will use of the latest mechanical harvesting methods
affect the optimum size?

(5) Bow much, if any, will the optimm amount of specialization be
affected by the adoption of these methods?

An attempt will be made in this study to suggest answers for these

important questions facing tree fruit farmers.

Comparative Budgeting for Case Farms as an Analytical Tool
Nonlinear comparative budgeting of case farms is used as an analytical
technique for testing alternative adjustment plans which seem to offer
promise for improving future farm incomes. Many previous farm management
studies have used budgeting as a method of analysis. One of the first
studies in which budgeting of case farms was used as a method of analysis

wvas entitled Planning the Farm Business on Three Dairy-Fruit Farms in




!guchuucts.s In this study, dairy farm adjustments were the main com-
sideration; however, some accompanying budgeting regarding apple orchards
was done.

Since this study vas made, many other studies have used budgeting
techniques to analyze case-farm situations. Wheeler and Black, for example,
used comparative budgeting of case farms as s method of analysis in their
planning study of Mew England dairy farms.® Nielson has made a compre-
hensive study of the uses of budgeting as a tool for analysis and farm
5

plamning, especially for use in farm management extemsion work.

Budgeting of case farms was used by Barraclough and Gould in a

forestry planning study emtitled Ecomomic Analysis of Farm Forest Operating

0:1::.6 The extended period of years involved in forest productiom creates

problems which are similar, regarding the time aspect, to those encoun-
tered in raising fruit trees. _ Thus, the methodological aspproaches used
in a forestry planning study of this nature are appropriate for handling
the time period problems involved in a farm planning analysis for tree-

fruit farms.

3. L. Mighell, Planning the Farm Business on Three Dairy-Fruit Farms
in Massachusetts, Massachusetts Agricultural Experiment Station Bulletin

275, (1931).

2. G. Wheeler and J. D. Black, Plamning for Successful Dairying in
New Emgland, (Cambridge, Harvard Press, 1955).

5J. M. Nielson, Application of the Budget Method in Farm Plamning,
(Unpublished Ph.D. Thesis, Harvard University, 1953).

6s. L. Barraclough, and E. M. Gould, Economic Analysis of Farm
Forest Operat Units, Harvard Forest Bulletin 26, (1955).
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Budgeting combines into one method of analysis the use of principles
of economic theory and a means for the evaluation of the multiple and
constantly changing i.nton.'clatiomhtps of the many variables found in the
real situations facing farm managers. By the use of judgment and the
best available informatiom relevant to the analysis, the research worker
can take account of all the pertinemt variables, including such variables
as managerial ability and the operator's tastes and preferences, which
are difficult to measure in quantitative terms. Thus, budgeting allows
the research worker to use judgment to provide realism throughout the
analysis. Although this is a means for bias to enter imto the analysis,
the skilled use of judgment in an appropriate mammer cam result in
practical answers to real problems facing farm managers. This does not,
of course, reduce the need for accurate information to be used in
budgeting.

Although comparative budgeting does not necessarily offer a precise
means of determining the most profitable farm organization, careful selec-
tion of the alternatives used in the budgeting amnalysis will give useful
indications of the direction and magnitude of adjustments which canm be
made to increase net farm income.

The use of case farms in budgeting provides a realistic setting for
the analysis. Use of actual farm situations permits the research worker
to consider simultaneously the interactions of all the relevant variasbles.
This approach, referred to as the 'operating unit approach" by Wheeler

and Black,’ enables the variables to be evaluated in their operational

Miheeler and Black, op. cit.



setting and in their realistic importance to the farm operator. Salter
has suggested that the study of a relatively few case farms in their en-
tirety may be more useful in revealing solutions to key problems than the
use of larger quantities of data removed from the functional com:cxl:.8
Each individual farm situation is somevhat different from all other
farms. Therefore, the resulting solutions from each case-farm analysis
will be unique in some respects. However, if the budgeting analysis indi-
cates that a certain type of adjustment will lead to similar results in
several different case-farm situations, this adjustment may reasonably be
expected to bring about the same kinds of results om a larger population
of farms which have similar characteristics of organization and operatiom.
Thus, although the case-farm, operating unit approach is used to insure

completeness and realism, it is believed that the results may, also, be

useful on a large number of farms of similar size and organizationm.

Selection of the Case Farms
All of the case farms selected for this analysis involve specialized
production of tree fruits. These farms represent situations regarding
farm size, crops raised, and future objectives of the operator commonly
found in western Michigan.
The selected farm operators vevrc under 55 years of age and were in-
terested in future planning to improve the results of their farm business

operations. Two of the case-farm operators did off-farm work as a temporary

8L. a. Salter, '"Cross-sectional and Case-grouping Procedures in Re-
search Analysis,"” Journal of Parm Economics, (February 1942), pp. 792-805.







means of supplementing the net farm income. However, all of these farmers
received all or a major portion of their total family income from the farm
business. Each of the case farm operators had participated im earlier
research by supplying detailed informatiom regarding prices, markets,
practices, and input-output rolatiom.g This research provided background
information regarding specialized fruit and vegetable farm operatiomns in
southwestern Michigan for the ‘'years 1956 through 1959.

Additional background information om a limited basis was available
from a preliminary survey made in 1956, which attempted to reach am unbiased
sample of fruit and vegetable farms of Economic Classes I to IV (as defined
in the Census) im four selected townships in Berriem and Vam Burem counties.
This preliminary survey was used as a basis for selecting the farms studied
more intemnsively in the information-gathering research.

The area in which the case farms operate is somevhat differemt from
other western Michigan fruit producing areas with regard to climstic conditions
and available market outlets. Some differences in results can be expected if
similar adjustments on tree fruit farms im other areas of western Michigan
are to be considered. However, these case farms appear sufficiently
similar to many other western Michigan fruit farms to give valid indica-

tions of adjustment possibilities. There are approximately 3,600 commercial

9See R. G. Wheeler and E. F. Lord, "The Southwestern Michigan Pruit
and Vegetable Farm Business, 1957, Part I--Farm Costs and Returns,"
Quarterly Bulletin, Michigam State University Agricultural Experiment
Station, (East Lansing, May 1958), Volume 40, Mo. &, pp. 838-850;
R. G. Wheeler and E. F. Lord, "The Southwestern Michigan Fruit and Vege-
table Farm Business, 1957, Part II--Crop Costs and Returmns,” Quarterly
Bulletin,(August 1958) Volume 41, Mo. 1, pp. 204-218; R. G. Wheeler and
D. Ricks, The Southwesterm Michigan Fruit and Vegetable Farm Business, 1958,
l(nchigan s:;n University Agricultural Economics Department Mimeo 760,
April 1959).




fruit farms in western Michigan which have more than 10 acres of orchards
or vineyards according to data from the 1954 Census of Agrl.culturc.m of
these 3,600 farms, 2,200 are located in Berrien and Van Burem coumties.
The remaining 1,400 farms in western Michigan are probably sufficiemtly
similar in orgamization to pose management problems similar to those of
southwestern Michigan tree-fruit farmers. Thus, the results of this
case-farm study may indicate answers for future plamning decisions of

many tree-fruit farmers in western Michigan

Specific Adjustment Possibilities to be Explored

Preliminary observation of a number of western Michigan tree-fruit
farms provided general background data which aided in the determinatiom
of q;octfic questions of importance to Michigan fruit farmers. Discus-
sions with university staff members, marketing firm managers, and other
individuals concerned with the industry also provided information regarding
the present situation and the future for the Michigam tree-fruit industry.

Studies made by other research workers in the area of fruit farm
management were also useful in suggesting important questions for study.
Studies made by Woodworth and Potter in NWew Hampshire have shown some of

11

the important comsiderations for apple orchard management. Recent

101954 Census of Agriculture, Volume 1, Part 6, (United States Depart-
ment of Commerce, Bureau of the Census, Washington, 1956).

114, c. Woodworth and G. F. Potter, Studies in Economics of Apple
Oxcharding, New Hampshire Agricultural Experiment Statiom Bulletin 323,
(1940) . -




10

studies by Dominick and Stamton at Cornell examine management of apple
and cherry oporations.u In addition, C. G. Garman has published a bul-

letin entitled How to Make a Fruit Farm Paz.n The anmual summary and

analysis of the fngi.t farm cooperators in the farm account project of
llichizgn State University was especially useful im providing data re-
garding the current situation on western Michigan tree-fruit fam.“
The information obtained from the study of southwestern Michigan

fruit and vegetable farms indicated that there were many farms with 20 to
60 acres of fruit and vegetables per operator. A number of these farm
operators were concerned with expanding their present acreage. Many other
fruit farmers in western Michigan fruit producing sections are also con-

" cerned with expansion possibilities. Adequate size is needed if the farm
operator is to realize the greatest advantage from the large fixed in-

vestments in modern machinery and buildings. A large production often

aids the farmer in the selection of desirable market outlets for the fruit.

123 a. Dominick, Jr., Costs and Returns in Producimg Sour Cherries,
1957, (Cornell University, B.A.D. Mimeo 57:139); B. A. Dominick, Jr.,
Costs and Returns in Producing Sweet Cherries, 1957, (Cormell University,
B.A.D. Mimeo 57:137). B. F. Stanton, B. A. Dominick, Jr. and S. C. Fan,
Variability in Apple Production Costs and Returms, Agricultural Economics
Research)sullatin 17, (Cornell University Agricultural Experiment Stationm,
May 1959).

13¢c. ¢. Garman, How to Make a Fruit Farm Pay, Cornell University Ex-
tension Bulletin 1013, (August 1958).

143, . Wheeler, Fruit Parming Today, Michigan State University,
Agricultural Economics Department Mimeographs 713 (1958) amd 749 (1959).
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Quantity discounts on purchased inputs are also facilitated by a large size
of business. In addition, adequate size is necessary to utilize fully the
fixed labor supply available from the operator and his family. An im-
portant quuti@n, however, is: What is an '"adequate" or optimum gize or
acreage for a given farm operation? It seems evident that questions re-
garding the expansion of the acreage of fruits per operator comstitute an
important adjustment area for exploration’ by budgeting analysis.

Although expansion of fruit acreage seems to offer opportunity for
.some fruit farmers to improve their net incomes, recemt research has shown
that farms wvhich had the largest acreages were not necessarily those which
ranked the highest in net income per operator. Many of the larger farms
produced net incomes which were no larger than the incomes returned on
the smaller farms. An indication of this relationship between net income
and the acreage per opérator is shown in FIGURE 1. This figure shows the
financial results achieved by each farm cooperator in the southwestern
Michigan fruit and vegetable study during the years 1956 through 1958.1°
Analysis for the fruit cooperators in the farm account project indicates
a somewhat similar relationship between acreage and net 1nco.e.l6 Some
of the fruit account cooperators who operate large acreages realize large

net incomes. On the other hand, many of the large acreages return net

incomes which are smaller than those returned on the smaller farms.

15for more detailed information see Wheeler and Ricks, op. cit.

l6Wheeler, op. cit., Pruit Parming Today, 1959 .
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This empirical evidence suggests that, although acreage expansion may
be an important adjustment alternative for many fruit farmers, there may
be many farm conditions under which an increase in acreage will decrease
net profit. The following conditioms appeared relevant: (1) presemnt
acreage, (2) amount of expansion considered, (3) managerial capacity of
the operator, (4) amount of machinery and capitil. available, and (5) quality
of the land and fruit trees. These conditiomns were considered in the
selection and analysis of the case farms and the alternative plans used
in budgeting. Thus, an attempt was made to determine the farm conditioms
under which acreage expansion will increase net income.

On some of the case farms the preseant organization suggested the
possibility of increasing net i.ucoiu by adjusting the relative acreages
of the crops raised. All of the farms had five or more different crop
enterprises. Certain enterprise combinations compete during some periods
for supervisory capacity of the operator and the hired labor available.
This competition for available labor may be particularly important in
operations such as spraying and harvesting operations in which timing is
crucial.l?

Because each additional enterprise increases the amount of knowledge

and managerial skill required for effective operation, some farmers may

171n this respect the enterprise combinations are also related to
the total size of the farm business. That is, if there is a minor degree
of competition for labor or supervision capacity on a small acreage, the
problem may not be serious. However, if operations of two or more major
enterprises compete on a large acreage, the problems of providing suf-
ficient labor and supervision may be magnified to the extemt that the
results obtained per unit of input suffer considerably.
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increase their incomes by concemtrating on fewer enterprises than they
presently operate. The adoption of certain specialized machinery may
also affect the advantages of increasing specialization in certainm crops.

On the other hand, the effects of weather and price uncertainties
may be such that specialization in only one or two crops will reduce net
incomes drastically in certain years. Specialization in large acreages
of a few crops may also result in large peak labor requirements at certain
seasons of the year.

Farmers are slow to make adjustments in tree-fruit enterprise com-
binations because of the number of years and the large investment required
to raise fruit trees to bearing age. An expansion of the present tree-
fruit acreage by new plantings, however, offers an excellent opportumity
for accompanying adjustments in the relative importance of each crop
acreage. Therefore, these possibilities are explored in this analysis
in conjunction with the expansion alternatives.

The adoption of mechanical harvesting and mechanical handling methods
and their possible effects on the optimum size of farms are also explored.
Other research studies have shown that mechanical harvesting amd handling
of tree fruits can yield savings in labor expenses. Adoption of this
labor saving equipment may be an important future adjustment for many
fruit farmers because of the large amounts of hired labor presently
needed, especially for the harvest operatioms.

Results of the study of southwestern Michigan fruit and vegetable
farms showed that hired labor was the largest single expense item for

most farmers. In this study, hired labor accounted for about one third
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of all farm operating cxponsn.w Much of the hired labor expense on
these and other Michigan fruit farms is for hand labor used in harvest
operations.

Under Michigan conditions, harvest labor accounts for the following
percentages of the total labor requirements for each tree fruit crop:
apples, 45 percent; tart cherries, 79 percemt; sweet cherries, 84 percent;
peaches, 58 percent; pears, 50 percemt; and plums, 50 petccnt.19 Much of
this harvest labor is provided by seasonal workers.

The large wage expenses, plus problems involved im recruiting,
supervising and housing this hired labor force, present ome of the major
problem areas for fruit farm operators.

A reduction of the seasonal labo; force by substitution of labor
saving equipment may be a very important future adjustment for many tree-
fruit farmers. However, due to technological considerations and to the
fixed cost of the equipment, operators with differences in farm size and
organization will not benefit equally from the adoption of this equipment.

Therefore, budgeting analysis is used to explore the expected changes
in net income if mechanical harvesting and/or handling methods are adop-
ted on case farms of different size and organization. Special attemtiomn
is given to the possible effects of this equipment upon the optimum size

and organization.

18yheeler and Lord, op. cit., Part 1, p. 842.

19g. g, Gavett, Labor Used for Fruits and Tree Nuts, United States
Department of Agriculture, Agricultural Research Service, Statistical
Bulletin 323, (Washington, June 1958).
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Budgeting the Case Farms

To ascertain the specific means by which the general adjustments
could be made on each case farm, several visits to each farm were neces-
sary. Information regarding the quality and quantity of resources available,
the goals and preferemces of the operator and his family, and gemeral
indications of managerial capacity were obtained to supplement the back-
ground data already available from the earlier research. Discussions were
also carried out with each farm operator regarding possible land purchases,
the crops best suited for his farm, and the extent to which use of labor
saving equipment -1¢ht-af£cct his operations. These discussions provided
an opportunity for each farm operator to point out specific difficulties
and characteristics of the farm which would affect the rc:ulgs of pro-
posed adjustments. These discussions also provided indicatioms of any
changes wvhich would need to accompany the proposed adjustments. For
| example, the operators supplied information regarding machinery needs if
the tree fruit acreage were expanded. Also, an indication of the possible
effects of the operator's personal characteristics upon the results of
proposed adjustments was obtained in this mamner. These subjective fac-
tors were all considered in budgeting the alternative plans for the future.
By considering all of the circumstances and restrictions facing the farm
operator, a considerable degree of realism can be achieved in the specific
adjustment plans and results.

Based upon the information regarding the individual farm situation
with respect to acreage expansiom possibilities and restrictions, alter-

native plans were outlined for this type of adjustment. These plans
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included the specific amounts of land, mursery stock, machinery, amd
buildings needed for the acreage alternatives. The expected changes in
labor and other imput requirements, as well as in production and gemeral
operation of the farm, were also incorporated into each acreage expansion
alternative. Budgets of the expected fimancial results under each alter-
native plan were made. For comparison, a budget of the financial results
expected under the present organizatiom or "benchmark plan'' was made.

The benchmark plan represents the expected finamcial results under mormal
conditions of weather, prices, and operations if mo major orgamizational
changes are made by the operator.

In all of the case farm situations the proposed plans for increasing
the tree-fruit acreages will involve planting youmg orchards om purchased
or presently owned land. Because of the number of years required for
fruit trees to reach full production, there is an extended tramsitional
period involved in an expansiom of the fruit acreage by this means. The
comparison of the farm operatiomns and financial results during this transi-
tion period is important as well as the comparison of the emd results.
Therefore, plans and comparative budgets of the fimancial results for
each alternative and the benchmark plan were made for each five-year
period between 1960 and 1980. By this means, comparisons of the resulting
incomes during certain stages of the transition period camn be made, as
wvell as after the young trees reach maturity.

Of course, the acreage expansiom could be undertaken by the purchase
of additional acreage of bearing fruit trees. If this means of expansion

were used, the transition period would be much shorter and less importamt.
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However, the purchase of bearing orchards requires a larger 1n1t1;1 in-
vestment than is required for raising young orchards. Also there are often
no bearing orchards for sale in the immediate vicinity of the present
farm. Bearing orchards which can be purchased are often on poor orchard
sites, or the trees are of poor varieties or near the end of their pro-
ductive life. The integration of the purchased bearing acreage into the
present farm operation also creates problems.

Because of the difficulties involved in findimg profitable bearing
acreage and integratimg them into the present farm business, planting
young orchards seems to offer the most promise as a means of increasing
the tree-fruit acreage. The use of this means of expansion allows the
operator to plan the size of each enterprise, the varieties to be raised,
and the markets to be used.

On the five case farms budgeted for this adjustment, only one opera-
tor knew of an opportunity to purchase land with bearing fruit acreage
suitable for expansion purposes. Thus, plans for the increased acreage
adjustment on all the case farms included planting young orchards om
owned land or on nearby land to be purchased.

The analysis of possible adjustments in the relative size of the crop
enterprises was made in conjunction with the acreage expansion analysis.
For certain farms the alternative plans included different proportions
of the fruit crops raised on the increased acreages. This was done to
determine the effects of adjustments in enterprise combinatioms upon the

profitability of increasing the present acreage.
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Data Used in Budgeting

In this study, nonlinear comparative budgeting provides the analytical
technique. The indicated results, however, are dependent upon the use of
reliable data. In budgeting for future adjustment possibilities, the
data must represent, as nearly as possible, conditions which will exist
in the future. However, any attempt to predict future prices and other
conditions will almost certainly involve errors. Data based upon the
best knowledge and judgmemt available regarding the future are, neverthe-
less, more useful than historical data only. In this budgeting analysis,
therefore, the data regarding future prices and imput-output relationships
are based upon the best available information and judgment regarding the
case farm situations in the future. No absolute certainty can be claimed
regarding the exactness of these future predictions.

Historical data do provide a basis for predicting future conditioms.
Historical data on prices and input-output data from each individual farm
were used as a basis for estimating future possiblities on that particular
farm. These data vere based mainly upon experience of the 1957 and 1958
seasons, although less extensive data regarding conditions in 1956 and
1959 were also available.

It is expected that yields and prices will vary widely from year to
year. Therefore, the data used regarding prices and production are
"normalized" -~ that is, the expected amnual average during a five-year
period is used. The data are not expected to be representative of any
one year, but rather to indicate results expected during each five-year
period. The five-year periods used were 1960-1964, 1965-1969, 1970-1974,

and 1975-1979.
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Price Received for Fruit

The average historical price per bushel received for apples omn the
case farms varied widely from one farm to another depending upon market
outlets, quality of fruit, and the bargaining power of the farm operator.
These factors were all comsidered in determining the expected future
price for apples on the individual farms. Adjustments from ome period
to the next were made on the basis of an apple price outlook study made
by B. C. Prench.20 This comprehensive study of factors affecting the
long-run price for apples indicates that the Michigan price can be ex-
pected to decliuc.gtadually until 1966, and then to increase gradually
until 1975. Based on this prediction, an apple price which is 5 percent
less than the historical average price was used during the 1960-64 period.
A price equal to the historical price was used for the 1965-1969 period,
and a 5 percent higher price was used during the 1970-1974 period. The
price for the 1970-1974 period was also used for the 1975-1979 period,
because insufficient data were available to make a more reliable prediction.
Therefore, the budgets for a grower who received an average apple price
of $1.00 per bushel during the 1957-1958 period will be based upon an
apple price of $.95 per bushel during 1960-1964, $1.00 per bushel during
1965-1969 and $1.05 per bushel from 1970 through 1979.

The price received for tart cherries does not vary widely from one

farm to another. Because almost all tart cherries are sold to processors,

20y, Cc. French, The Long-Term Price and Productiom Outlook for Apples
in the United States and Michigamn, Michigan State Agricultural Experiment
Station, Technical Bulletinm 255, (April 1956).
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the price base is the same for all farmers with only slight variatioms
due to quality differences. The same price was, therefore, used for all
the case farms.

Adjustments were made for expected gemeral chamges in cherry prices
in the future. A cherry tree survey made by the Michigan Cooperative
Crop Reporting Service in 1957 indicated large cherry tree plantings in
the late 1940's and during the 1950's. Projections of the cherry tree
survey data indicate the number of bearing tart cherry trees im Michigan
will increase at least until 1965. This increased number of bearing trees
will result in a larger average annual production in Michigan during the
next ten years. Similar conditioms are reported im other tart cherry
producing states. Michigan production, however, is very important im
determining tart cherry prices, because about 60 percent of the natiomal
production comes from the State.

In addition to the increasing supply factor, a study by Cromarty and
Shaw has indicated that the total demand for cherries has decreased at an
average rate sufficient to account for an amnual decrease of .39 cemts per
pound of unprocessed cherries with a normal supply sim:i.on.n Both
supply and the demand factors, therefore, indicate lower prices for tart
cherries during the 1960°s.

Promotional programs sponsored by the Michigan Cherry Commission and
the National Red Cherry Institute are being used in an effort to increase

the demand for tart cherries. These programs, plus the development and

2y, A, Cromarty and R. A. Shaw, Economic Relationships in Red Cherry
Marketing, 1947-1958, Michigan State University, Agricultural Ecomomics

Department Mimeograph 763, (June 1959).
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promotion of mnew cherry products, are designed to lessen or reverse the
downward trend in the demand for cherries reported by Cromarty and Shaw.
It is questionable if these endeavors can meet with sufficient success to
offset the expected increases in supply and the existing decreasing demand
tread.

The amnual average price received by Michigan growers for tart cherries
for the period from 1950 to 1959 was $147 per ton according to data from
the Michigan Crop Reporting Scrvi.cc.zz Based upon this average historical
price and the expected future changes in supply and demand, tart cherry
prices of $120 per tom during the 1960-1964 period and $110 during the
periods from 1965 to 1975 were estimated. The lower price was used
during the later periods because the decrease in demand and the increase
in supply are expected to have a greater effect upon the price during
these periods than during the 1960-1964 period.

A similar method of analysis was used in determining expected prices
for th§ other tree fruits. Relatively more reliance was placed upon the
historical prices received by the individual farmers, however. This was
done because of the lack of complete data regarding future price comdi-
tions for these fruits. General indicatiomns of future bearing tree numbers

in the state, the supply situation in other major producing states, and

the demand situation were considered.

nluchtgan Department of Agriculture, Michigan Agricultural Statis-
tics, (July 1959).
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Prices Paid for Input Items

In gemeral, expected prices for input items during the periods from
1960 to 1969 were based upon a five percent increase sbove 1957-1958
average prices. The 1957-1958 prices varied from farm to farm. The
five percent increase is based on the past upward tremd in prices of farm
inputs. Price increases were expscted for labor, spray material, gasoline
and oil, repairs, farm machinery, taxes, insurance, and utilities. Fer-
tilizer prices were expected to remain near the 1957-1958 level. Nitro-
gen fertilizer, which is the main fertilizer used in tree fruit productionm,
has shown a decreasing price trend during recent years. The expected
prices paid for harvest labor and new machinery received special attention

on an individual farm basis.

Input-Output Data

Most of the data used in budgeting were based upon the case-farm
operator's past results under mormal weather and cultural practices. Some
adjustments were made for the increased acreage plans. If adjustments
vhich might affect the input-output relationships were planned in the
enterprise combinations, corresponding adjustments in input-cutput rates
were made. The adjustments for size of operation were based upon the
general concept that as acres per operator increase, the output per unit
of input will tend to decrease.

The physical input-output data for mechanical harvesting and handling
methods were obtained from studies on the development amd use of these

2
mechanical methods. 3

23por a list of these studies see pages 88 and 116 in Chapter III and IV,
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The data regarding labor inputs for bearing fruit trees which were
obtained in the study of the fruit and vegetable farms were compared to
figures obtained by cost studies in llichiganz" and at COrnoll.zs A
managément study of the peach enterprise in Canada?® also provided data
concerning this enterprise. Budgeting data regarding farm packing opera-
tions were obtained from two recent packing-cost studies made in south-
western mchigm.27

Considerable investigation was necessary to ascertain the expected
input requirements as vﬁll as expected production from the young orchards
involved in the expansion adjustments. The use of data from other studies
was necessary, because many of the farms studied had no nonbearing orchards
for which accurate records could be obtained. General estimates of expenses
for the direct inputs involved in raising young fruit trees of different
ages were prepared for use in budgeting by comsolidation of the available
data in other studies and the use of judgment regarding the western

Michigan fruit farm situations. These estimates, which are presented in

2y, 1. Wright, and Stanley Johmson, Peach and Cherry Costs in Michi-
gan, Michigan State University Agricultural Experiment Statiom, Circular
Bulletin 201, (1946); and K. T. Wright and Walter Toenjes, Apple and Pear
Costs im Michigan, Michigan State University Agricultural Experiment Sta-
tion, Circular Bulletin 202, (1946).

250. D. Kearl, Cash Crops and PFruits Costs and Returns from Farm Cost
Accounts, (1958 and 1959 editions) Cornell University Agricultural Experi-
ment Station, Agricultural Economics Research Bulletins 6 and 31.

26.!. M. MacCharles, Peach Production Costs, Ontario Department of

Agriculture, Toronto, (1958).

273, c. Podany, Costs of Packing Michigan Peaches in 1957, United
States Department of Agriculture, Agricultural Marketing Service, Market-
ing Research Report 290, (December 1958), and D. G. Gillette and B. C. French,
"Costs of Packing Apples in Michigan," Quarterly Bulletim, Michigam State
University Agricultural Experiment Statiomn, Volume 40, No. 2, November 1957,
PP.- 286-299.
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Appendix TABLES A through F, show expected imputs on farms similar to the case
situations. Actual expenses on individual farms, especially in different
fruit producing areas, may vary from these estimates by as much as 50 to
100 percent.

Estimates of expected production of fruit trees at various ages were
also prepared for use in budgeting the young orchards. These estimates,
presented in TABLE G of the Appendix, show expected production for situa-
tions similar to those on the case farms. Actual production on imdividual

farms may differ considerably from these estimates.
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CHAPTER II

EXPANSION OF ACREAGE

This chapter explores income changes which can be expected with in-
creases in acreage on five case study farms. Possible adjustments in the

relative size of the individual fruit emterprises are also considered.

Analysis of Fam A
The Present Situation

Farm A was selected as an example of a farm situation which may pro-
vide opportunities to increase income by expanding the tree fruit acreage.
A father and son partnership provides two operators for the 56 acres
farmed. Thus, there are only 28 acres per operator.

A high degree of managerial capacity is indicated for the small
acreage. The machinery inventory and capital available are sufficient
for operation of a larger tree-fruit acreage. These conditions suggest
opportunities to increase net income by expanding acreage.

Fifty-one acres of tree fruits and 5 acres of asparagus are presently
raised. Bearing acreage consists of 26 acres of apples, 17 acres of pears,
4 acres of cherries and 0.5 acre of peaches. There are also 3.5 acres of
nonbearing apples.

The combined managerial capacity of the two operators seems sufficient
to manage effectively more acreage than the present 56 acres of fruits
and asparagus.

The large historical net income per operator from the small acreage
and the high standard of performance of all the farm operations indicate

a high degree of managerial capacity in relation to the present acreage.
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The farm operation is specialized in a relatively few main crops. The
results of the present operations indicate the development of a high de-
gree of skill in producing these crops. High yields of very high quality
fruit are consistently obtained. Apple yields average 450 to 500 bushels
per acre. The apples are large and free from insects and diseases each
year. Pear yields have averaged 275 bushels per acre but are expected to
increase because most of the trees have not yet reached mature productiom.
Cherry yields have been high on the bearing acreage, but most of the trees
have just reached bearing age. The high yields and high quality of the
fruit produced indicate that timing of the spray and harvest operations
is managed effectively. These performance achievements are probably due,
in part, to a high degree of managerial capacity of the operators. How-
ever, the high quality resources in orchard site, soil and trees are
important as well.

The opcrat;.orc provide all the labor necessary for operatioms in
growing the fruit. In addition, such of the fruit is picked by the
operators and their families. The only hired labor is for extra picking
labor at harvest time. The largest picking crew uo“ involves about 12
hired hands for picking pears. Thus, little time is required for super-
vision of hired labor, amd the operators have time available to pick as
well as to haul the fruit. The operators can provide this large propor-
tion of the labor force partly because no grading or packing is dome and
partly because a small acreage is farmed per operator. The present situa-
tion indicates that the operators can provide the necessary supervision

for larger labor crews required on a larger acreage.
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In addition to the resources in managerial capacity, labor supply,
orchard site and fruit trees, the farm appears to have an abundance of
machinery and equipment for the relatively small acreage. The machinery
inventory consists of two tractors, am air-blast sprayer, a high-pressure
sprayer with a fan attachment, a stake truck, a pickup truck, a mowing
machine, an asparagus picker, a brush rake, an orchard trailer, tillage
equipment, ladders, and picking equipment for the harvest operation. Be-
cause all of the fruit is delivered to a fruit exchange or to processors
on am orchard rum basis, mo grading equipment is needed. The present |
equipment is sufficient for more tham the present acreage.

The situation, then, indicates that a larger acreage of tree fruits
can be operated without a large decrease in the effectivensss of the

operation.
Selection of the Alternative Plams

The operators of Farm A own 50 acres of land which they do mot farm
at the present time. They feel, however, that this land is too low to
provide adequate air and vafcr drainage for comsistently large crops of
tree fruits. On the other hand, there are no bearing orchards available
for sale in the immediate area. Therefore, any large increase im fruit
acreage will involve purchasing suitable land and planting young orchards.

A 40-acre tract of land which is only omne-quarter mile from the
present farm is available for sale. The operators feel that this land may
provide an orchard site equal to that of the present acreage, in terms of

expected fruit yields. If this 40-acre tract is purchased and planted
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entirely to orchard, the farm will have a total of 91 acres of fruit and
S acres of asparagus, or 48 acres of fruit and vegetable crops per operator.

This acreage is not large for one operator when the quantity and
quality of the other available resources are considered. Operators of
Michigan fruit farms commonly operate 40 to 90 acres of tree fruit per
operator. A 40-acre increase in acreage should not radically change the
basic type of opcr;tion. Altermatives I amnd II, therefore, are plans for
buying and planting the 40-acre tract.

Alternative I is based upon planting 20 acres of pears, 10 acres of
apples, and 10 acres of tart cherries. Alternative II calls for 20 acres
of pears and 20 acres of tart cherries.

The operators feel that additional pears and tart cherries offer
more promise for increasing net incomes than any other tree fruit crop.
This conclusion is suggested by comparative costs and returns experienced
on the main crops. Apples are included in the plan for Alternative I
in order to determine the results of a larger acreage with approximately
the same percentage emterprise distribution as the preseat omne.

Due to the large capital outlay necessary to purchase and plant 40
acres of young orchards, the plantings will be made in five equal portions
during the first five-year period. Thus, the capital and labor require-
ments for establishing the young orchards will be more uniform throughout
the five-year period than if the plantings were all made in one year.

The plan for Altermative III includes increasing the fruit acreage
by planting pears on the present asparagus acreage. The asparagus will

be sprayed, fertilized, and harvested during the first few years until
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the pear trees reach bearing age. This plan is used to determine the re-
sults of imcreasing the acreage of tree fruits without purchasing addi-
tional land.

Alternative III increases the acreage of tree fruits but involves no
change in total acreage farmed. Thus, this alternative is mainly an
adjustment in the combination of enterprises. Both Alternatives I and II
represent adjustments in the preseat acreage pfoporti.ono of the crop
enterprises as well as an iancrease in acreage.

A summary of the bearing and nonbearing acreage under each alterna-
tive during the five-year plamning periods is shown in TABLE 1. The
somevhat arbitrary classification into bearing and nombearing acreage is
based upon the average age of the different orchards during the five-year
period indicated. If expected production is less than 50 perceant of full
mature production, the orchard is classified as "nonbearing." Although
this arbitrary clusi.fi.cation is somewhat unrealistic, the table provides
an indication of the orchard acreage by age groups during future periods.

The Benchmark Plan reflects the results of contimuing the presemt
acreage organization through time. The only acreage changes which occur
under this plan are caused by the need to replace certain dblocks of trees
after the economical part of their productive life has been completed.

As these blocks of trees reach an age at which expected fruit production
will no longer warrant their care, the trees will be removed and the land
replanted with trees of the same species. Therefore, during the periods
from 1970 to 1979 the plan calls for the removal and replanting of three
acres of pears, one acre of cherries, and 0.5 acre of peaches. This re-

planting assumption maintains the present acreage of each fruit throughout



TABLE 1. Summary of Bearimg and NonBearing Acreage on Farm A
Under Four Alternative Plaas, 1960-79

Plan & Crop 1960-1964  1965-1969  1970-1974 1975-1979
B, NB, B. NB._ B. N.B. B. N.B

(acres) (acres) (acres) (acres)
Benchmark
Apples 26 3.5 2.5 - 2.5 - 29.5 -
Tart cherries 4 - 4 - & - 3 1
Pears 17 - 17 - 14 3 14 3
Peaches 0.5 - 0.5 - 0.5 - - 0.5
Asparagus - S - - S -
Total S 3.5 $6.0 00 $3.0 3.0 S1.5 &5
Altermative 1
Apples 26 13.5 29.5 10 39.5 - 3.5 -
Tart cherries 3 10 8 6 14 - 13 1
Pears 17 20 17 20 3% 3 3% 3
Peaches 0.5 - 0.5 - 0.5 - - 0.3
Asparagus S - S - S - S -
Total $52.5 43.5 .0 36.0 93.0 3.0 91.5 %5
Alternative 11
Apples 26 3.5 29.5 - 2.5 - 29.5 -
Tart cherries & 20 12 12 24 - 23 1
Pears 17 20 17 20 3% 3 3% 3
Pesches 0.5 - 0.5 - 0.5 - - 0.3
Asparagus S - S - % - 3 -
Total §2.5 43.5 €40 32.0 93.0 3.0 1 4.5
Alternative 11X
Apples 26 3.5 29.5 - 29.5 - 29.5 -
Tart cherries & - [} - [\ - 3 1
Pears 1?7 S 17 5 19 3 19 3
Peaches 0.5 - 0.5 - 0.5 - - 0.5
Asparagus
(interplaated

h *8 o - - - - -
el B s 85 5w omw 5 s s

SThe acreage figures in paremthesis are interplaated acresges which are
excluded from the total acreage figure to avoid doudble counting.
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the planning period. This is an attempt to separate the effects of planting
young orchards on the larger acreage from changes caused by normal re-
placement of bearing trees as their economical productive life is completed.
In practice, of course, vhen removal is necessary, the farmer may replant
another fruit to aid disease and insect comtrol, or because the economic
outlook for another crop seems more promising than for the present fruit.
The same fruit was assumed to be replanted, however, to maintain the
present acreage and organization for comparison over time.

Certain changes in yield per acre due to aging of the trees were
plamned for various blocks under the Benchmark Plan as well as for the
young orchards under the expansion altcrnativu.l These expected changes
in production, along with expected changes in prices during the future
periods, are the only major changes from the present farm operation
which were included in the Benchmark Plan.

The increased acreage planned under Alternatives I and II will re-
quire accompanying changes in other aspects of the farm operation. For
each alternative, estimates of the machinery and building needs were made
for each five-year period. The additional acreage of cherries planmed
under Alternatives I and II will require investments in additiomal housing
and picking equipment for the large number of harvest workers needed
under both of these alternatives. Investment in a larger air-blast sprayer
and a larger tractor will also be needed under Alternatives I and II

during the 1970-1974 period.

lgstimates of relative yields for trees of different ages and esti-
mates of the economical productive life of different fruit trees were made
with the advice of Dr. R. P. Larsen of the Horticulture Department at
Michigan State University. ’
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The plans for Alternatives I and II include estimates of the labor
supply needed and any changes in practices necessary for the larger
acreage. The increased acreage will require more labor than the operators
and their families can supply. Therefore, hired labor will be needed.
Most of this hired labor will be for harvesting fruit and for other hand
operations such as hoeing and pruning.

The financial results expected for each plan were determined by esti-
mating production and product prices, as well as the investments, labor,
and other variable inputs needed under each plan. A summary of expected
financial results for the Benchmark Plan and for each altermative plan
are presented in TABLES 2 through 5. The figures in these tables are
average ammual receipt and expense estimates for each five-year period

between 1960 and 1980.
Financial Results During the 1960-1964 Period

Comparison of Receipts - The bulk of the receipts under each plan are

from fruit sales. Imn addition, the asparagus can be expected to produce
$1,600 worth of income each year. Rent from the 50 acres of land which
is not farmed accounts for an additional income of $230 per year under
each plan.

Differences in fruit receipts for the several alternatives within
a given period result, in part, from expected differences in productiom.
Expected differences in fruit quality or in the prMWo of varieties
may also affect the amount of fruit receipts.

During the 1960-1964 period, expected receipts under the Benchmark

Plan shown in TABLE 2 include receipts from apple production om 29.5 acres
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TABLE 2. Summary of Average Anmual Receipts, Expenses and Investments,
Farm A, 1960-64

Ale. Ale. Ale.

Receipts
Apples $13,620 $13,250 $13,230 $13,620
Tart cherries 1,800 1,920 2,040 1,800
Pears 8,730 8,730 8,730 8,730
Peaches 300 300 300 300
Asparagus 1,600 1,600 1,600 1,300
Land rent 230 230 230 230
Total 26,280 26,030 26,150 25,980
Expenses
Labor - hourly - 630 720 -
- piecework 2,960 3,010 3,060 2,960
Seed 100 260 260 100
Spray material 2,780 3,060 3,130 2,810
Crate remtal 430 430 430 430
Other supplies 100 210 210 130
Fertilizer and lime 950 1,460 1,460 950
Gas and oil 780 890 900 800
Building repairs 120 120 120 120
Machinery repairs 240 310 350 240
Property taxes 240 320 320 240
.Insurance 200 200 200 200
Utilities 150 150 150 150
Miscellansous 140 140 140 140
Replacement of existing equipment
and buildings 3,670 3,670 3,670 3,670
Replacement of existing trees - - - -
Interest om existing debt - - - -
Interest on new investment - 620 630 20
Total 12,860 15,500 15,750 12,960
Net Operating Income 13,420 10,530 10,400 13,020
New Investments
Buildings - - - -
Machinery and equipment - - - -
Land - 2,000 2,000 -
Trees - 830 940 100
Total - 2,830 2,940 100
Consumption Income® 13,420 7,700 8,460 12,920

a"Consumption income™ is equivalent to "net cash imcome” if imterest on
new investment and replacemsnt charges on existing buildings and equip-
ment are to be incurred as cash ocutlays withia each S-year period.
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of apple trees. A l7-acre block of mature trees is expected to average
475 bushels per acre. These apples are expected to return am average
price of $.98 per bualul.' Another 9-acre block of younger trees, which
will not have reached full production, is expected to produce an average
of 450 bushels per acre. This block is predominately Red Delicious and
Red Jonathan, varieties which bring a relatively high price. Therefore,
a unit price of $1.33 was estimated for the production from this bloék
based upon past prices received by the operator. A 60-bushel yield is
expected from a 3.5 acre block of young dwarf apple trees. The trees
in this block are all Red Delicious; therefore, a price of $1.50 per
bushel is estimated.

The tart cherry receipts are based upon a six-ton production from a
mature, one-acre block, and a three-ton yield from 3 acres of young trees.
A price of $120 per tom was used for tart cherries. The pear receipts
will be from 17 acres of bearing pears, which are expected to produce 300
bushels per acre. A unit price of $1.70 per bushel is estimated. The
0.5 acre of peaches is expected to produce 200 bushels of fruit which
will sell for $1.50 per bushel. Asparagus receipts are based upon the
average yield and price during 1957-1959.

Receipts during the 1960-1964 period for Alternatives I and II in-
clude limited production from the young orchards on the additional acreage.
Ounly the cherry trees can be expected to produce any fruit during this
period. Cherry production from this acreage will be very small because of
the young age of the trees. Expected apple receipts under these two
alternatives will be $370 less than those of the Benchmark Plan. This is

because the added labor required to care for the young orchards may reduce
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the timeliness of spray applications for the existing apples. Thus,
quality of the apples may be reduced. The $370 reduction is based upon
a three-cent reduction in price received per bushel of apples because of
expected lower quality fruit under the expansion alternatives.

Expected receipts under Alternative III are the same as those for
the Benchmark Plan with the exception of asparagus receipts. Asparagus
receipts will be reduced somewhat under this plan. The reduced land area
available for asparagus after the pears are planted, and comflicting cul-
tural practices for the two interplanted crops will result in less
asparagus production. The increased acreage of pears under this plan is
not large enocugh to affect other aspects of the farm operation as may be

the case under Alternatives I and 1I.

Comparison of Expenses - Cash expenses for the expansion alternatives
were calculated by adding the estimated expenses for the young orchards
to the expenses of the Benchmark Plan. Estimates of approximate labor
hours and expenses for fertilizer, spray materials, seed and machinery
operation for different fruit trees by age groups are presented in Appendix
TABLES A, B and C. These estimates were used with adjustments for the
situation of Farm A, to determine the expenses for the larger acreage
under Alternatives I, 1I, and III.

No packages will be purchased on Farm A under any of the alternatives;
all of the fruit will be sold on an orchard-rum basis through the local
fruit exchange or directly to processors. The fruit exchange, however,

charges a crate rental of three cents per bushel on all fruit which is
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handled through the exchange. This is showm as a separate expense item
in TABLE 2.

In addition to cash expense items, a charge for replacement of
existing buildings and equipment was made. This figure indicates that an
estimated average cash outlay of $3,670 per year will be needed on Farm A
to replace existing buildings and equipment as these items wear out.

The charge for replacement of existing trees includes the cost of
removing blocks of trees which are beyond an ecomomical productive age,
plus cash expenses for nursery stock and fcplanting the trees.

A five percent interest charge on all new investments is also im-
cluded in the annual charges. This interest charge represents an actual
cash expense if capital must be borrowed. Otherwise, it is a means for
recognizing the opportunity cost of the capital investment. The oppor-
tunity cost in this case represents a reasomable expected return if the
capital were invested outside of the farm business.

Cash expenses plus the charges for replacement and interest accoumt
for the "total annual charges,” which were deducted from '"total anmual
receipts" to obtain "net annual operating income."” If additional invest-
ments are required, as under the expansion alternatives, the average
annual investment during the five-year period is subtracted from the net
annual operating income. The value thus obtained represents the average
annual incomse available from the farm business for consumption or savings
by the operators and their families. This income will, hereafter, be
referred to as "consumption income." This figure is useful in future

plamming of various alternative farm plans because it shows the amount of
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actual cash available to the operator for nonbusiness uses, i.e., consump-
tion or saviags, during each period. This cmtiﬁn income for Farm A
is a return for the joint efforts of the two operaters.

During the 1960-1964 period, chh expenses noccsu.ry wader the ex-
pansien alternatives are much more than those of the Benchmark Plam becsuse
of the additional acreage of young trees. Umder Alternative I, an estima-
ted $650 expense for hourly hired labor will be needed during this period.
This estimate is calculated as follows: The sum of the estimates of labor
hours for each operatioa shown im Appendix TABLES A, B, and C indicate a total
annual labor requiremeat of 950 hours for the plantimg and care of the
additional acreage of young trees wnder Alternative I. Comsidering the
seasonal distribution of the labor meeded on the additiomal acreage, the
operaters cam probably provide 300 hours of the 950, Thus, labor must be
hired for 650 hours. At an estimated wage rate of $1.00 per hour, the
hourly labor expense will be $650 per year, as shown ia TABLE 2. Most of
this will be for planting trees, hoeing and other hamd labor.

More hourly labor is required under Alternative II than under Alter-
native I. This is because of the extra hamd labor required to plant and hoe
the 108 cherry trees per acre under Alternative II compared to the 54
apple trees per acre plammed umnder Altermative 1. Spray material expense
will also be more under Altermative II tham under Alternative 1. This is
because the cherry trees will be more mearly mature than the apples and
will require a full spray schedule vhile the nonbearing apple trees are
small and need only a portion of the complete spray schedule for beariag
apples. Although there are more cherry trees to fertilize under Alterma-

tive II, cherries are more vigorous growing trees and require less
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fertilizer per tree. Consequently, fertilizer expense will be the same
for both Alternatives I and II. The expenses for seed, fertilizer, and
spray material for the young trees are based upon the estimates presented in
Appendix TABLES A, B and C. Sample spray schedules were worked out to
check the estimated spray material expenses for the young trees.

Expense for "other supplies" includes mouse bait amd guards to pro-

tect the trees from mouse damage.

Comparison of Investments and Net Incomes - The additiomal cash ex-

penses under Alternatives I and II, plus the interest charges on new in-
vestments, coupled with the reduced receipts, result in net operating
incomes for the expansion altermatives which are about $3,000 less than
the net operating income from the Benchmark Plan. Investments in land
and young trees under Alternatives I and II during the 1960-1964 period
will reduce the consumption income of these alternatives still further.
The 40 acres of land can be purchased for $10,000. This amounts to

an average amnual investment during the five-year period of $2,000 per
year under both alternatives. Purchase of the nursery stock plammed
under Alternative I will require a total investment of $4,150 or an
annual average investment of $830 during the period. Nursery stock
for Alternative II will require an average annual investment of $940.
After these investments are deducted from the net operating incomes,
expected consumption incomes for Alternatives I and II are $7,700 and
$8,460, respectively. These incomes can be compared to the $13,420

consumption income expected under the Benchmark Plan for this period.
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Thus, the analysis shows that during the first five-year period
(1960-1964) consumption incomes expected under Alternmatives I and II will
be considerably less than that of the Benchmark Plam.

1f these incomes are considered below a minimum requirement for the
operators' family living expemses, the operators may borrow funds during
this period and delay a portion of the repayments until later periods.
One wvay this may be done is by purchasing the additional lamd om a long-
term mortgage. Other types of long-term loans may also allow the opera-
tors to borrow funds during this early period and make at least a portion
of the repayments during later periods in ihi.ch the young trees will be
in production.

Under Alternative III, the expenses incurred by planting the young
pears will be small during the 1960-1964 period. The operators will be
able to supply the extra labor to care for the young trees. Other ex-
pense items account for a total increase in amnual charges of $100 more
than under the Benchmark Plan. This increase in expenses, plus a $300
reduction in asparagus receipts, and a $100 investment in vyoung pear
trees, results in a consumption income of $500 less than that of the

Benchmark Plan.
The Altqnutivc Plans for the 1965-1969 Period

The Benchmark Plan - During the period from 1965 to 1969, some of
the existing trees in the 17-acre block of apples will be removed. Omn the
other hand, the dwarf trees and the trees in the younger block of apples

will increase in size. Therefore, expected total apple production is reduced
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slightly from that of the previous period. The expected upward trend in
apple prices results in greater receipts for apples (TABLE 3) in this
period than during the 1960-1964 period. The three acres of young cherry
trees will be mature in this period with an accompanying increase in
production. ﬁcreforo, cherry receipts will also increase even though
cherry prices are expected to decrease. Production and receipts of pears
and peaches will also be greater during this period than during the 1960-
1964 period.

Because of increased production, expenses for hired picking labor
will be larger than those during the 1960-1964 period. Spray material
expense will be somewhat less because there will be fewer apple trees to
spray. The increased size of the remaining trees will compensate, to some
extent, for the fewer number of trees.

Net operating income for the Benchmark Plan during this period is
expected to increase over that of the Benchmark Plan during the 1960-1964
period. This results mainly from expected increases in production and
higher apple prices during the 1965-1969 period.

Alternative I - During the period between 1965 and 1969, the young

apple and pear trees will begin to bear some fruit. Although little pro-
duction can be expected from these trees, the cherry trees can be expected

to produce an average of two tons per acre during this period. Produc-

tion of 50 bushels of apples and 35 bushels of pears per acre cam be expec-

ted. Apple and pear receipts will be somewhat larger than those of the
Benchmark Plan during this period, and cherry receipts will be $1,800

larger than those of the Benchmark Plan.
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TABLE 3. Summary of Average Annual Receipts, Expenses and Investmesnts,
Tarm A, 19635-1969

Item Benchmark Ale. Ale. Ale.

1 o] 1
Receipts
Apples $14,090 $14,470 $13,730 $14,090
Tart cherries 2,200 4,070 6,270 2,200
Pears 9,270 10,430 10,430 10,150
Peaches 380 380 380 380
Asparagus 1,600 1,600 1,600 800
Land reat 230 230 230 230
Total 27,770 31,180 32,640 27,850
Expenses
Labor - hourly - 950 960 -
- piecework 3,220 4,840 5,690 3,320
Seed 100 230 240 110
Spray material 2,740 3,300 3,320 2,800
Crate renmtal 380 400 390 380
Other supplies 100 220 220 110
Fertilizer and lime 950 1,450 1,460 720
Gas and o1l 680 910 940 860
Building repairs 120 140 180 120
Machinery repairs 240 320 320 240
Property taxes 240 320 320 240
Iasuraace 200 210 220 200
Otilities 150 160 160 150
Miscellaneous 140 140 140 140
Replacement of existing equipment
and buildings 3,670 3,670 3,670 3,670
Replacement of existing trees - - - -
Interest om existimg debt - - - -
Iaterest on new iavestment s 220 910 20
Total 12,930 18,080 19,140 12,920
Net Operating Income 14,840 13,100 13,500 14,930
NHew Imuvestments
Buildings - 400 600 -
Machinery and equipment - 50 100 -
u“ - L _J - -
rt“. - - - -
Total - ~ &350 700 -

Comasumption Income 14,840 12,350 12,800 14,930
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Expenses for labor, spray materials, and machinery operation will all
be greater during this period than the expemses of the previous period due
to increased size of the trees. Also, all 40 acres will require care
during the entire 1965-1969 period, whereas due to the staggered planting
plan only a portion of the acreage was farmed throughout the 1960-1964
period.

The increased amounts of labor required to spray and prune the larger
trees, as well as for hoeing and cultivating the increased acreage, will
increase labor expense under Alternative I during this period. Piecework
labor expense will also increase.

Although there will be more fertilizer needed for the trees during
this period than during 1960-1964, there will be no need for fertilizer
for soil building crops as in the previous period. Therefore, fertilizer
expense remains about equal to that of the previous period. The five
percent interest charge is based on the investments in land and trees
made during the 1960-1964 period plus the investments during the 1965-
1969 period.

Although the receipts during the 1965-1969 period under Alternative I
are greater than those of the Benchmark Plan the expected cash expenses
and interest charges are also much larger. Thus, the net operating in-
come wnder Alternative I will be less than that of the Benchmark Plan.
The difference is not as great as the difference between the incomes of
these two plans duriag the 1960-1964 period, however.

During this period the large mumbers of cherry pickers necessary

under Alternative I will require more investments in housing and ladders
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than will be required under the Benchmark Plan. A $2,000 investment in

nev housing for harvest workers and a $250 investment in additional ladders

is plammed.
The deduction of these investments from the net operating imcome re-

sults in a consumption income of $12,350 under Alternative I. This

income is about $2,500 less than the consumption income of the Benchmark

Plan during this period.

Alternative II - The situation for Altermative 1I is essentially the

same as that for Alternative I except that more cherries will be produced
under Alternative II.

The resulting net operating income expected under Alternative II will
be greater than that of Alternative I; mainly because the additiomal 10
acres of cherries under Alternative II come into production soomer tham
the apples planned on the same 10 acres under Alternative I.

Larger investments in picker housing and ladders will be needed for
Alternative II than for Alternative I. Investments of $3,000 for housing
and $500 for ladders are planmed for Altermative 1 during this period.
Thus, the consumption income expected under Altermative II will be $12,800,
which is more than that of Alternative I but about $2,000 less than that

of the Benchmark Plaan.

Alternative III - During the 1965-1969 period, the young pear trees

under Alternative III will start to produce. The asparagus will be picked
only the first three years of the period. Thus, asparagus receipts will

be less than during the previous period. The pear trees will require more
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expenses for spray material and picking labor tham the asparagus on this
S acres under the Benchmark Plan. Less fertilizer is used for the pears
than for the asparagus, however. Both total receipts and total expenses
are nearly the seame under Altermative III as under the Benchmark Plan.
The resulting net operating income, which is equal to the comsumption
income for Alternative III, {s $100 larger than that of the Benchmark

Plan during this period.

The Alternative Plans Betweea 1970 and 1974

The young plantings will approach mature bearing age during this
period. Thus production from the increased acreage under Altermatives I
and II will result in much larger fruit receipts under these alternatives
than under the Benchmark Plan (TABLE 4). Expected yields and production
from the young orchards will increase from those of the previous period,
while production under the Benchmark Plan will declime somewhat from that
of the 1965-1969 period. The oldest original pear block must be removed
during this period. Part of the apple trees from the old orchards will
be removed due to old age and crowding. Thus, production from the
original orchards will be reduced.

During t}lis period the new cherry plantings on the added acreage
are expected to reach full production of 5 tons per acre. Apples are
expected to yield 275 bushels per acre and pears 210 bushels per acre.
Growing and harvesting expemses, of course, will increase from those of
the previous period. However, the net incomes from Alternatives I and II

are expected to be considerably larger than the income from the Benchmark
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TABLE 4 Summery of Average Annual Receipts, Expenses and Investments,
Farm A, 1970-74

Alt. Alt. Alt.
_ Item Benchmark I 11 —
Receipts
Apples $13,190 817,270 $12,850 $13,190
Tart cherries 1,980 7,480 12,980 1,980
Pears 8,330 15,510 15,510 10,720
Peaches 330 330 330 330
Asparagus 1,600 1,600 1,600 -
Land reat 230 230 230 230
Total 25,660 42,420 43,500 26,500
Expenses
Labor - hourly - 910 1,160 -
- piecework 2,600 7,370 8,900 2,880
Seed 100 160 190 100
Spray material 2,740 3,730 3,520 2,850
Crate remtal 340 350 290 3so
Other supplies 100 220 220 110
Fertiliszser and lime 950 1,430 1,690 710
Gas and oil 690 1,090 1,090 710
Building repairs 120 120 120 120
Machinery repairs 2460 330 330 240
Property taxss 240 320 320 240
Insurance 200 200 200 200
Utilities 150 200 220 150
Miscellaneous 140 140 140 140
Replacement of existing equipment
and buildings 3,670 3,670 3,670 3,670
Replacement of existing trees &0 &0 40 &0
Interest on existing debt - - - -
Interest omn new investment - 920 1,210 20
Total 12,320 21,200 23,110 12,500
Net Operating Income 13,340 21,220 20,390 14,100
New Investments
Buildings - 100 800 -
Machinery and equipment - 370 380 -
Land - - - -
Trees - e — -
Total - 470 1,180 -

Consumption Income 13,340 20,750 19,210 14,100
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Plan. These incomes are shown in TABLE 4. Alternative III also shows a
small expected increase in net income over that of the Benchmark Plam.

Under Alternatives 1 and II, investments will be neodcd in housing
for cherry harvest workers in addition to the investments made during the
1965-1969 period. An additional $500 will be needed under Alternative I
and $4,000 under Alternative II. In additiom to these investments, a
larger air-blast sprayer will require an investment of $600 more than the
existing ome. A larger tractor will require $1,200 more investment thaa
the value of the present tractor. Also, $250 worth of the ladders pur-
chased during the 1965-1969 period uader Alternative I will meed to be
replaced. Under Alternative II, $500 will be needed to replace ladders
during this five-year period.

Even with these investments, the income available to the operators
for consumption and savings will be considerably greater under Alterna-
tives I and II than under the Benchmark Plan. Consumption income under
Alternative I will be greater tham under Altermative II because of the

larger acreage of apples.

The Alternative Plans During the 1975-1979 Period

The expected financial results from the various alternatives during
1975-1979 are summarized in TABLE 5. Durimg this period, the young apples
.and pears under the expansion alternatives will ruch mature bearing age.
Therefore, these alternatives are expected to returm larger comsumption
incomes than those expected during the 1970-1974 period. At the same
time, expected income from the Benchmark Plan will decrease somewhat.
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TABLE 5. Summary of Average Annual Receipts, Expenses and Imnvestments,

Fara A, 1975-79

Alt. Ale. Ale.
Item Benchmark "1 I e
Receipts
Apples $12,360 $19,180 $12,000 $12,360
Tart cherries 1,650 7,150 12,650 1,650
Pears 8,650 20,300 20,300 11,310
Peaches &0 &0 &0 &0
Asparagus 1,600 1,600 1,600 -
Land reant 230 230 230 230
Total 24,530 48,500 46,820 25,590
Expenses
Labor - hourly - 1,230 1,430 -
- piecework 2,380 8,390 9,270 2,730
Seed 100 160 190 100
Spray material 2,740 3,970 3,700 2,880
Crate rental 3so 560 420 360
Other supplies 100 220 220 110
Pertiliser and lime 950 1,540 1,610 720
Gas and o1l 690 1,270 1,270 710
Building repairs 120 120 120 120
Machinery repairs 240 370 370 240
Property taxes 240 320 320 260
Insurance 200 200 200 200
Utilities 150 190 190 190
Miscellaneous 160 140 140 140
Replacement of existing equipment
and buildings 3,670 3,670 3,670 3,670
Replacement of existing trees &0 40 40 40
Interest on existing debt - - - -
Interest on new investment - 920 1,210 20
Total TLII6 75,110 4,370 12,570
Net Operating Income 12,420 25,190 22,450 13,120
New Investments
Buildings - - - -
Machinery and equipment - 50 100 -
Land - - - -
Trees - - - -
Total - 50 100 -
Consumption Imcome 12,420 25,160 22,350 13,120
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Thus, the difference between the consumption incomes from the expansiom
alternatives and that of the Benchmark Plan will be greater during this
period than at any other time during the 20-year planning period.

The consumption income from Alternative III is, also, somewhat greater
than that of the Benchmark Plam, although it {s not as large as the in-

comes for Alternatives I and IIX.

Comparison of the Expected Incomes Over Time

A summary of the amnmual consumption incomes expected under the
various plans on Farm A during each five-year period is shown in TABLE 6.
This table shows that expected income will remain about the same from
period to period under the Benchmark Plan. The expansion altermatives
involve a sacrifice in consumption income during the earlier yeaz;: to
obtain a greater income in the later years. Under Alternatives I and II,
consumption incomes during the first five-year period will be substantially
smaller than the income expected under the Benchmark Plan. This results
from the investments for land and trees under the expansion altermatives
and the additional expenses for the nonbearing acreage. Comsumption
incomes for Alternatives I and II increase from period to period, reaching
the highest point during the last five-year period. The income for Alter-
native III increases slightly from period to period throughout the 20
years, and averages slightly higher than that of the Benchmark Plam. Thus,
each of the four alternative plans results in a different expected income
stream for the 20-year planning period fram 1960 to 1980.

The value of the trees, buildings, and land remaining in 1980 are

also different for each plan. These values must be considered in comparing
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TABLE 6. Swummary of Future Income Streams For Various Plams, Farm A

Consumption Incemes by Peried

1960-64 $ 13,420 $ 7,700 $ 8,460 $ 12,920
19635-69 14,840 12,350 12,800 14,930
1970-74 13,340 20,750 19,210 14,100
1975-79 12,420 25,140 22,350 13,120
Endiang Value of Farm 40,420 64,020 64,120 41,820

Total of Incomes and Ending
Value 310,520 393,720 378,220 317,170
Discownated Totals
at S perceat rate 184,590 206,423 201,390 186,730
at 8 perceat rate 142,090 147,260 145,190 142,920
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the income streams of the various alternative plans. The remaining value
of these assets in 1980 for each plam is shown im TABLE 6. The ending
value of the assets under Alternatives I and II includes the value of the
additional 40 acres of land and fruit trees, plus the remaining value of
housing built for harvest labor. The eanding value for Altermative III
includes five additiomal acres of pears. These values reflect the compara-
tive physical resources of land, buildings, and fruit trees remaining in
1980, rather than estimated absolute market prices of these assets at
that time. Calculation of the value of fruit trees is based upon the
remaining productive life of the trees in 1980 and upon estimates of the
cost to raise the orchard. The value of bearing apple and pear orchards,
which have a relatively long productive life, will be higher than the
value of cherry and peach orchards of thi same age, which will have
fewer remaining productive years. Value of the added buildings is based
on the nev investment minus depreciationm.

The sum of the expected consumption incomes in each of the 20 years
plus the ending value of the farm may be used for a simplified comparison
of the different income stresms. This sum for each alternative is showm
in TABLE 6. Alternative I can be expected to produce $83,000 more total
income during the 20-year period than the Benchmark Plan. Under Alterna-
tive II, the expected total income will be $68,000 more than the Bench-
inrk Plan. Under Alternative III, the total income will be omly $7,000
more than the Benchmark Plan income for the whole planning period.

This coqsirtcon of the total future incomes assumes the operators

have an equal time preference with respect to the distributiom of imncome
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during the 20-year period. However, incomes in the mear future would
ordinarily be expected to have a greater value to the operators than
equal incomes in the more distant future. Therefore, a discounting pro-
cedure was used to compare the value in 1960 of the expected incomes and
ending values of each plan. Each of the expected future values was dis-
counted at rates of 5 and 8 percent per year for the period intervening
between 1960 and the time at which the income would be realized.

The end of the median year in each five-year period was taken as the
average numbers of years intervening between 1960 and the period in
question because most of the income from fruit farming is received near
the end of the year.

The total discounted values of the consumption incomes and ending
value of the farm assets for each plan are shown in TABLE 6.

These discounted values show that the present value of the income
stream expected under Alternative I §1u be about $22,000 more than that
of the Benchmark Plan, if a 5 percent discount rate is used. Alternative II
incomes have a present value of about $15,000 more than those of the
Benchmark Plan. |

When an 8 percent discount rate is used, the value of the expected
income from Altcrhacive I is only $5,000 greater than that expected
from the Benchmark Plan. Thus, the use of the higher discount rate, which
accounts to some extent for the added risk and uncertainty of incomes in
future periods, reduces the apparent advantages of the expansion alternatives.
Nevertheless, incomes from the expansion alternatives remain greater than

those of the present organization.
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The results of the analysis indicate that more tree-fruit acreage on
Farm A will increase incomes over time, even after discounting future gains
substantially. Alternatives I and II will yield fairly similar income
streams, but total incomes from either plan will be greater than under
the Benchmark Plan. These income comparisons will be evaluated differently
according to {ndividual attitudes about the risks and uncertainties under

the several planms.

Analysis of Farm B
The Present Situatiom

Farm B is a 40-acre farm which is specializing in tree-fruit produc-
tion. There are 38 acres of bearing and nonbearing fruit (TABLE 7). The
operator does off-farm carpentry work during the winter months. This off-
farm work provides an income of approximately $3,000 per year in addition
to the consumption income which the farm business returns. The operator
hires one full-time man.

Most of the apples and peaches are graded and packed in bushel baskets
for sale on the Benton Harbor Produce Market. The labor required for the
packing operation and the fact that the operator does off-farm work comn-
tribute to the need for a hired man. The operator feels that the present
hired man has exceptional capabilities for performing the farm operations
with a minimum of supervision.

The farm has sufficient machinery and equipment for present activities.
Ma jor machinery items include a two-ton stake truck, a pick-up truck, a
two-plow tractor, a small air-blast sprayer, an orchard trailer, a power

pruner, a brush cutter, a fruit grader, and tillage equipment.



TABLE 7. Summary of Bearimg and Nonbsarimg Acreage oam Farm B
Under Three Altermative Plams, 1960-79

1960-1964% 1965-1969 1970-1974 T97S-1979
Plan & Crop B. N.B B. NW.B. B, N.B. _B.
(acres) Zaeruf (ums chru;
Benchmark
Apples 15 3 19 - 19 - 19 -
Tart cherries 9 - 6 3 9 - 7 2
Pears - - - - - - - -
Peaches 7 - 7 - 7 - 4 3
Peaches (inter-
planted with
apples) 4) - (C)) - - - . -
Plums - - - - - - - -
Gr‘”‘ - - - -
Total 33_6 4.0 S. 3.0 55.0 0.0 3;.3 5.0
Alternative I
Apples 18 4 22 - 19 3 22 -
Tart cherries 12 - 9 3 9 3 10 2
Pears - 12 - 12 12 . 12 -
Peaches 7 - 7 - 7 . & 3
Peaches (imter-
planted with
apples) %) - (4) - - - - -
Plums 3 10 8 S 13 - 10 3
Grapes 3 - 3 - 3 - -
el o Wo WP W WS I AT 5
Alternative II
Apples 18 15 22 11 30 3 30 3
Tart cherries 12 - 9 3 9 3 10 2
’“r. ) - - - - - - - -
Peaches 7 11 18 - 18 - 18 -
Peaches (inter- '
planted with
apples) @ - W - - - . -
Plume 3 - 3 - 3 - - 3
Grapes 3 - 3 - 3 - 3 -
Total VO 260 S50 140 €36 ¢.0 ¢€1.0 8.0
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Moderate yields of high quality fruit are obtained. An average apple
yield of 350 bushels can be expected from the bearing acreage. Mature
peaches are expected to yield 230 bushels of packed fruit. The tart
cherries will produce three tons per acre under normal weather conditions.
As most of the fruit is sold on a graded and packed basis, a high unit
price is received. However, more labor and package expenses are involved
in this type of marketing program tham would be required if unpacked,

orchard-run fruit were sold.

Alternatives for Expansion

The farm under its presemt orgamization and operation, can be expected
to return a moderate net income for the operator and his family. However,
the operator feels that more net income can be realized if the acreage
is expanded. A 3l-acre tract of land which is located one-quarter mile from
the present farm can be purchased for $8,500. The entire 31 acres are
well suited for tree fruit. There are 9 acres of existing mature fruit
on this land. The operator believes little additiomal machinery invest-
ment will be necessary to opor‘tc this 3l-acre tract in additiom to the
present acreage. Somewhat more hired labor will be required.

The operator feels that the hired man cam supervise the extra hired
labor as well as perform other farm operations om the increased acreage.
Thus, even though an expansion of acreage will require more labor, the
operator vill plan to contimue the off-farm work. Past results on the
present relatively small acreage indicate that an additiomal 30 acres of
tree fruits can be grown with little decrease in the effectiveness of the

operation.
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As shown in TABLE 7, 38 acres of fruit will be maintained under the
Benchmark Plan. On the land to be purchased under Alternatives I and II,
there are three acres of apples, three acres of tart cherries, and three
acres of plums. On the remaining 22 acres of this new tract, 12 acres of
pears and 10 acres of plums will be planted under Altermative I. Elevea
acres of apples and 11 acres of peaches will be planted under Alternative
II. Under botl; of the alternatives, 69 acres of bearing and nonbearimg

fruit will be maintained throughout the 20-year plammnimng period.

Comparison of the Alternative Plans

Summaries of the expected receipts, expenses and planned investments
for the alternativesan Farm B for each five-year period are showm ia
_TABLES 8 through 11. The expected anmual net operating income and con-

sumption income durimg each period are also showm.

The 1960-1964 Period - During the five-year period from 1960 to 1964,
the larger acreage of young trees plammed under Alternatives I and II will
require more expenses than will be required under the Benchmark Plan
(TABLE 8). However, increased receipts from the established fruit om the
nev acreage (and from the young peaches planted under Alternative II) will
be sufficient to return a higher net operating income than that of the
Benchmark Plan during ‘this period. On the other hand, required investments
under the expamsion alternatives will reduce the consumption income from
these alternatives to less than the income under the Benchmark Plan. The
larger acreage plamned under Alternatives I and II will require investment
im another tractor and a new disc. This machinery will require a capital
ocutlay of $3,100 during the five-year period,or an average outlay of $620
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TABLE 8. Summary of Average Annual Receipts, Expenses and Investments,
Farma B, 1960-64

Alt. Alt.
_ Item Benchmark 1 1
Receipts .
Apples $10,770 $12,810 $12,810
Tart cherries 3,020 4,100 4,100
Pears T - - -
Peaches 4,310 4,310 4,670
Plume - 1,920 1,920
Grapes 1,080 1,080 1,080
Total 19,180 24,220 24,580
Expenses
Labor - hourly 2,000 3,040 2,800
- piecework 2,240 2,990 2,990

Seed 70 140 140
Spray material 2,600 3,280 3,290
Packages 3,100 3,680 3,750
Other supplies S0 100 100
Pertilizer and lime 600 1,080 1,070
Gas and oil 1,020 1,280 1,280
Building repairs 150 180 180
Machinery repairs 510 660 660
Property taxes 160 240 240
Insurance 220 230 230
Utilities 200 220 220
Miscellaneous 280 330 330
Replacement of existing equipment

and buildings 1,580 1,580 1,580
Replacement of existing trees - - -
Interest on existing debt 950 950 950
Interest on nev investment - (]

Total 15,730 T'G%o. 3 T«fﬁ%
Net Operating Imcome 3,450 3,590 4,130
New Investments

Buildings - - -
Machinery and equipment - 620 620
Land - 1,620 1,620
Trees - 430 300

Total - 2,690 2,%

Consumption Income 3,450 900 1,590
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per year. An additional investment of $8,500 in land will be made under
these two plans. Cash outlay for young trees will amoumt to an average -
of $450 anmually under Alternative I and $300 per year under Alternative II
during the 1960-1964 period.

Owing to these investment requirements, the expected consumption im-
come from the farm business will average omly $900 under Alternative I and
$1,590 under Alternative II during this period. The $3,000 income from
off-farm work will provide supplementary funds for family living during
this period. Even the combined income from farm and monfarm sources may
not provide sufficient funds for family living needs under these alterma-
tives. Therefore the operator may need to borrow for the investments
under Alternatives I and II. A lomg-term mortgage on the purchased land

may be a practical method of borrowing a portiom of the needed capital.

The 1965-1969 Period - During this period, the expansion altermatives

will require an investment in a larger air-blast sprayer. This new sprayer
will cost $1,700 more than the value of the present sprayer, or am average
anmual capital outlay of $340 in the period (TABLE 9).

Because of this investment and owing to the nonbearing stage of many
of the trees, consumption income under Alternative I will be about equal
to that of the Benchmark Plam during this period. The comsumption income
under Alternative 1I, however, will be greater tham that of the Benchmark

Plan.

The Periods Between 1970 and 1979 - Fruit receipts from the large

acreage of mature bearing trees under Alternative I and II will be much

greater than the expenses and investments (TABLES 10 and 11). Thus, the
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TABLE 9. Summary of Average Annual Receipts, Expenses and Investments,
Farm B, 1965-69

Alt. Alt.
Item Benchmark 1 1T
Receipts
Apples $13,090 $15,030 $15,860
Tart cherries 2,080 2,970 2,970
Pears - 780 -
Peaches 5,380 3,840 7,960
Plume - 3,840 1,920
Grapes 1,080 1,080 1,080
Total 21,630 27,540 29,790
Expenses
Labor - hourly 2,240 3,180 3,250
- piecework 2,240 3,210 3,730
Seed 50 140 140
Spray material 2,710 3,390 3,550
Packages 3,680 4,580 5,280
Other supplies 50 100 100
Fertiliser and lime 600 1,150 1,150
Gas and oil 1,040 1,320 1,320
Building repairs 150 150 150
Machinery repairs 510 680 680
Property taxes 160 240 240
Insurance 220 240 240
Utilities 200 230 240
Miscellaneous 300 350 360
‘Replacement of existing equipment
snd buildings 1,580 1,580 1,580
Replacement of existing trees 60 60 60
Interest on existing debt 950 950 950
Interest on new investment - 780 760
Total 16,740 22,330 23,780
Net Operating Income 4,890 5,210 6,010
New Investments
Buildings - - -
Machinery and equipment - 340 340
Land : - - -
Trees - - -
Total - 340 340

Consumption Income 4,890 4,870 5,870
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TABLE 10. Summary of Average Annual Receipts, Expenses and Investments,
Farm B, 1970-74

Alt. Alt.
Item Benchmark 1 11
Receipts
Apples $14,900 $14,900 $20,070
Tart cherries 2,510 2,610 2,610
Pears - 4,500 -
Peaches 4,420 6,250 10,150
Plums - 6,930 1,620
Grapes 1,080 1,080 1,080
Total 22,910 34,270 35,530
Expenses
Labor - hourly 2,340 3,350 4,030
- piecework 2,460 3,800 3,810
Seed 40 80 80
Spray material 2,750 3,470 3,820
Packages 3 » 720 5,330 6 ,190
Other supplies 50 100 100
Pertilizer and lime 600 1,010 1,150
Gas and oil 1,050 1,340 1,340
Building repairs 150 150 150
Machinery repairs 510 680 680
Property taxes 160 240 240
Insurance . 220 240 240
Utilities 200 230 230
Miscellaneous 320 340 410
Replacement of existing equipment
and buildings 1,580 1,580 1,580
Replacement of existing trees - - -
Interest on existing debt 950 950 950 .
Interest on new investment - 950 930
Total 17,100 23,840 25,930
Net Operating Income 5,810 10,430 9,600
New Iunvestments
Buildings - - -
Machinery and equipment - 700 700
Land - - -
Trees - 100 100
Total - 800 800
Consumption Income 5,810 9,630 8,800
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TABLE 11. Summary of Average Amnual Receipts, Expenses and Investments,
Farm B, 1975-79

Ale. Ale.

_ Item Benchmerk 1 I
Receipts
Apples $14,900 $13,600 $24,210
Tart cherries 2,290 2,930 2,930
Pears - 6,900 -
Peaches 2,600 2,250 8,470
Plums - 6,400 -
Grapes 800 00 800
Total 20,590 ﬁf%ﬁ 36,410
Expenses
Labor - hourly 1,950 3,330 3,950
= piecework 2,270 3,800 4,000
Seed &0 80 80
Spray material 2,780 3,530 4,220
Packages 4,050 6,280 7,120
Other supples 50 100 100
Pertiliser and lime 600 1,080 1,250
Gas and ofl 1,040 1,350 1,350
Building repairs 150 150 150
Machinery repairs 510 680 680
Property taxes 160 240 240
Iasurance 220 240 240
Utilicies 200 240 250
Miscellaneous 320 350 460
Replacement of existiag equipment
and buildings 1,580 1,580 1,580
Replacement of existing trees 90 90 90
Interest oa existimg debt 950 950 950
Iaterest on new imvestment - 960 940
Total 16,960 25,030 27,650
Net Operating Iancome 3,630 9,850 8,760
New Investments
Buildings : - - -
Machinery and equipment - - -
Trees - 60 60
Total - 60 60

Consumption Income : 3,630 9,790 8,700
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increase in acreage plamned for Farm B under Alternatives I and II will
result in much larger incomes during the second decade of the plamming
period tham under the Benchmark organizationm.

Comparison of the Expected Incomes Over Time - The resulting income

streams of the Benchmark Plan and the expansion alternatives for Farm B
follov much the same pattern as the respective income streams for r;r-' A.
The of expected future incomes (including ending values) is $53,000
greater under Alternative I, and $58,000 greater under Alternative II tham
under the Beachmark Plan (TABLE 12). The discounted values of future
incomes from Alternatives I and II are about $20,000 greater tham that

for the Benchmark Plan, assuming a five perceat discouat rate.

Part of this difference in incomes results from differences in the
value of the farm at the end of the 20-year period. Msmy fruit trees
remaining in 1980 under the Benchmark Plan will be nearing the emd of
their productive life. By coqat‘uon, the value of the farm under the
expansion alternatives will include an additional 31 acres of fruit trees
vhich at this time will be in the early stages of maturity. Therefore, the
value of the farm resources in 1980 will be greater for Alternatives I amd
II than for the Benchmark Planm.

Although Alternative I is expected to returm more total future income
than Alternative 1I, the discounted value of future incomes of Alterma-
tive IT is greater than that of Alternative I. This relationship exists
becsuse the peaches planned under Altermative II will come imto prodection
earlier than the plums and pears plamned under Altermative I. Therefore,

more consumption income can be expected under Alternative II during the
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TABLE 12. Summary ef Puture Income Streams For Various Plans, Farm B

Item Benchmark Ale. 1 Ale. 11

Consumption Iacemes by Period

1960-64 $ 3,450 $ 900 $ 1,59
1965-69 4,890 4,870 5,870
1970-74 5,810 9,630 8,800
1975-79 3,630 9,790 8,700

Ending Value of Farm 20,370 40,0%0 38,170

Total of Incomes and Emding
Value 109,270 166,040 162,970
Discounted Totals
at 5 perceat rate 62,070 81,350 82,520
at 8 perceat rate 46,490 55,280 37,420
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early periods when the discounting procedure places a relatively high
value on income.

Comparison of discounted totals under the expansion alternatives to
that of the Benchmark Plan indicates that the operator will bemefit by
the expansiom adjustment in the long run. Alternatives I and II cam be

expected to yield rather similar results.

Analysis of Farm C
The Present Situation

Farm C is a 60-acre fruit farm with 36.5 acres of bearing and non-
bearing tree fruit. There are 8.5 acres of idle land which are suitable
for tree fruits. Approximately 11 acres of other idle land are suited
for Christmas trees or forest production. The remaining four acres in-
clude waste land, buildings, and roads.

Many of the existing fruit trees are nonbearing or have just reached
bearing age. Because the trees are young and the acreage is relatively
small, total farm production has been low and farm comsumption income has
been insufficient for family living requirements. Consequently, the
owner-operator works at a full-time factory job in a neighborimg city.
This job provides sufficient income for normal family living expenses.
Therefore, the net operating income from the farm is available for invest-
" ment or additional comsumption.

The operator would like to discontimue the off-farm job and devote
his full time to the farm business. Expanding the tree-fruit acreage

provides one possible method of increasing farm income to permit this.
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An expansion of this nature may be undertakea by ome of the following
means:

(1) planting suitable owned land

(2) planting fruit trees on additional purchased land

(3) purchasing land with established fruit trees

(4) any combination of the first three possibilities.

The operator must meet annual payments for a rather large debt upon the
existing farm. The existence of this debt, coupled with the limited
amount of earmings and capital available for investment, will make it
difficult for the operator to obtain sufficient capital to purchase
additional land.

If the operator purchases an additional acreage of open land amd
plants young orchards, he will need to continue the off-farm job until
the young trees reach bearing age. If he contimues off-farm work, however,
he will encounter difficulty in managing more acreage than is preseamtly

owned.

Comparison of the Alternatives
As showm in TABLE 13, 36.5 acres of tree fruit will be maintained
undot_ the Benchmark Plan. This plan includes replanting tart cherries
on a three-acre block presently in old peaches. The operator has already
" incorporated th;s change into his presemt plans for the future.
Alternative I is used to determine results of plantind the presently
owned land which is suitable for fruit. This plan involves planting

three acres of tart cherries, three acres of interplanted apples and
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TABLE 13. Summary of Bearing and Nonbeariag Acreage om Para C
Under Two Alteraative Plans, 1960-79

1 19 1965-1 l 0~1976 975-1
Plan&Crep 3  y3 3 KB
‘;‘Kacr.of ? ; (ac $ 2 f
Benchmark
Apples 9 - 9 . ) - 9 -
Tart cherries 7 - 7 3 [ 4 10 -
Sweet cherries - 4 4 - & - ' -
Pears - 1.5 1.5 - 1.5 - 1.5 -
Peaches 15 - 12 - 10 2 7 5
Christmas trees - - - - - - - -
Total IS "33 WS 30 0.5 "¢ .5 50
Altermative 1

Apples 9 3 9 3 12 - 12 -
Tart cherries 7 3 10 3 9 [ Y 13 -
Sweet cherries - 4 & - 4 - & -
P“l'. - ‘ 1.’ zos ‘ - ‘ -
Peaches 15 - 12 - 10 2 7 S
Peaches (imter-
planted with
apples) - 3 ) - (3)

E'.
a.': '
:'. '

Tt 3w ww U3 T3




.
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peaches, and 2.5 acres of pears. Also the 11 acres suitable for Christmas
trees will be used for raising 6 acres of Scotch Pine and 5 acres of White
Spruce under Alternative I. (The Christmas tree acreage is classified as
"bearing"” or ''monbearing' in TABLE 13 according to the five-year period
in which cuttings will be made.) Thus, under Alternative I the farm plan
will include 47 acres of tree fruits and 11 acres of Christmas trees.

Almost all of the labor for tﬁc additional acreage will be hired,
because the present operation requires most of the operator's time which
is available for farm work. The operator will have encugh time, however,
to supervise the operation and make managerial decisions for the additiomal
acreage.

In addition to greater expemnse for hired labor and other cash expense
items under Alternative I, investments in machinery and mursery stock will
be required for the larger acreage. A mew disc will call for a $500 in-
vestment during the 1960-1964 period (TABLE 14). Cash outlay for young
fruit and Christmas trees on the additional 19.5 acres under Altermative 1
will also require an average annual investment of $260 during this period.

During the 1965-1969 period, am air-blast sprayer will be purchased.
This sprayer will be needed under the Benchmark Plan as well as uander
Alternative I because of the need to spray larger trees when the present
trees mature. Under Alternative I, however, the operator will need a
somevhat larger sprayer than under the Benchmark Plan. The bearing cherry
acreage under Alternative I will require an investment of $1,000 in

housing for harvest laborers during the 1965-1969 period.



68

TABLE 14. Summary of Average Annual Receipts, Expenses and Investments,
Farm C, 1960-69

1960-1964 1965-1980
Item Benchmark  A'l*  Beachmerk A%
Receipts
Apples $ 3,230 $ 3,230 $ 3,500 § 3,740
Tart cherries 2,480 2,480 2,580 3,340
Sweet cherries 450 450 1,520 1,520
Pears 270 270 630 1,140
Peaches 3,600 3,700 2,460 2,900
Christmas trees - 180 - 1,440
Total 10,030 10,310 10,570 14,080
Expenses
Labor - hourly 620 1,070 840 1,580
- pieceswork 1,990 2,000 2,760 3,190
Seed 100 130 100 130
Spray material 1,510 1,680 1,570 1,840
Crate rental 200 200 170 200
Other supplies - - - -
Pertilizer and lime 490 640 510 670
Gas and oil 220 360 230 370
Building repairs 80 80 80 90
Machinery repairs 450 490 520 530
Property taxss 300 300 300 300
Insurance 80 100 80 110
Utilicies 70 80 70 100
Miscellaneous - - - -
Replacement of existing equipment
and buildings 890 890 890 890
Replacement of existing trees - - 330 330
Interest on existiag debt 500 S00 500 500
Interest on naw investment - 90 30 130
Total 7,420 ~8,610 8,990 10,860
Net Operating Income 2,610 1,700 1,610 3,220
New Investments
Buildings - - - 200
Machinery and equipment - 100 700 800
u“ - - - -
Trees - 260 - -
Total - 360 =~ 700 1,000

Consumption Income 2,610 1,340 890 2,220
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Additional housing for cherry harvesting laborers will also be re-
quired under both plans during the 1975-1979 period. Under Altermative I
somevhat more investmeat will be required than under the Benchmark Plan
(TABLE 15). Also, the sprayer will be replaced under both plans during
this period.

Production and sale of Christmas trees during the last 15 years of
the analysis will account for a portiom of the expected receipts under
Alternative I. The planting, pruning, spraying, and other operations
for Christmas tree production also, will require greater expenses under
this alternative than under the Benchmark Plan.? Nevertheless, a portion
- of the increased consumption income under Alternative I will result from

the Christmas tree enterprise.
Comparison of Financial Results Over Time

Although the Benchmark Plan is expected to return a greater consump-
tion income than Alternative 1 during the 1960-1965 period, consumption
income expected from Alternative I will be greater than for the Benchmark
Plan during each of the later periods (TABLE 16). The ending value of
the farm real estate under Alternative I will also be somewhat larger
than the ending value under the Benchmark Plan. The differemce is mot
great, however, because total land area under each plan will be the same.

In addition, the fruit acreage under Alternative I will be only 8.5 acres

2he data regarding Christmas tree planting and production practices,
expenses, yields, prices, and time of harvest were largely obtained from
L. M. James, Production and Marketing of Plantation (rown Christmas Trees
in Michigan, Michigan Agricultural Experiment Station, Special Bulletin 423,
1959.
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TABLE 15. Summary of Average Annual Receipts, Expenses and Investments,
Farm C, 1970-79

1970-1974 1975-1979
tem Benchmark Al: : Benchmark AI:.
Receipts
Apples $3,370 $ 4,50 $ 3,180 $ 4,370
Tart cherries 2,420 3,910 3,980 S,460
Sweet cherries 2,150 2,150 2,150 2,150
Pears 690 1,610 690 1,830
Peaches 3,380 4,360 2,210 2,210
Christmas trees - 550 - 960
Total 12,010 17,140 12,210 16,980
Expenses
Laber - hourly 1,060 2,060 1,020 1,650
- piecework 3,090 4,160 3,650 4,700
Seed 100 120 100 120
Spray material 1,600 2,010 1,690 1,950
Crate remntal 180 240 150 200
Other supplies - - - -
Pertilizer and lime 510 730 550 680
Gas and oil 230 350 230 350
Building repairs 80 100 100 140
Machinery repairs 450 510 430 $20
Property taxes 300 300 . 300 300
Insurance 80 170 80 150
Utilities 70 120 70 130
Miscellaneous - - - -
Replacement of existimg equipment
and buildings 890 890 890 890
Replacement of existing trees 190 190 430 430
Interest on existing debt 500 500 500 500
Interest on new investment 30 130 80 190
Total 9,360 12,580 10,290 12,920
Net Operating Income 2,650 4,560 1,920 4,060
New Investments
Buildings - - 300 500
Machinery and equipment - 100 700 800
Land - - - -
Trees - 30 - -
Total - 130 1,000 1,300

Consumption Income 2,650 4,460 920 2,760
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TABLE 16. Summary of Future Income Streams For Various Plams, Farm C

Item Benchmark Alt. I

Consumption Incomes by Period

1960-64 $ 2,610 $ 1,340
1965-69 890 2,220
1970-74 2,650 4,460
1975-79 920 2,760
Endiag Valwe of Farm 20,210 22,420

Total of Iacomes and Ending
Valwe 55,560 76,320
Discounted Tetals
at S perceat rate 30,850 39,310
at 8 perceat rate 26,520 31,420
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greater than the acreage under the Benchmark Plan, and the Christmas tree
acreage under Alternative I will have been harvested and will need to be
replanted at this time. The consumption income and ending value under
Alternative I will result in a total expected future income which is about
$20,800 more than the future income under the Benchmark Plan. The dis-
counted incomes will also be larger under Alternative I than under the
Benchmark Plan. These comparisons indicate the increasing fruit acreage
is expected to be more advantageous for the operator of Farm C tham the
present organization. The analysis shows, however, that comtinmuation of

off-farm employment will be necessary under both plans.

Analysis of Farm D

The operator of Farm D presently owns 53 acres of land on which there
are 38 acres of fruit trees and three acres of asparagus. There are 7
acres in woods, and the remaining four acres include roads and the farm-
stead.

The farm operat;r believes that expansion of the fruit acreage will
increase farm income availabie for family consumption. Operation of the
present farm business indicates a high degree of management capacity and
skill in raising fruit crops. High yields of very high quality fruit are
obtained. The present machinery is sufficient to farm a larger acreage
| without major additional investments in equipment. The operator has no
present debt. The present farm organizatiom produces sufficient net
income to provide moderate amounts of investment capital. Thus, capital

is not a severe limitation upon farm business altermatives.
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An adjacent 22 acre tract of land can be purchased for $5,500. This
tract has 20 acres of open land suitable for fruit and two acres of woods.
The land is similar in site and quality to that of the present acreage.

_ Therefore, yields from this additiomal acreage are expected to be com-
parable to yields from the present acreage. Woodland on the present farm
offers another opportunity to increase the acreage available for tree
fruits. Clearing this woodland will provide 7 acres of land comparable
in quality to the present orchard lamnd.

Alternatives I and II are used to explore the results if the adjacent
22 acres are purchased. Under these alternatives, young orchards will be
planted on the 20 acres of open land. Under Alternmative III, the present
fruit acreage will be increased by 29 acres. This area includes the 20
acres of open land on the purchased tract plus the 7 acres of woodland om
the present farm and two acres of woodland on the purchased land.

Existing fruit acreage consists of 28.5 acres of peaches, 7 acres
of apples, one acre each of plums and pears, and 0.8 acre of tart cherries.
In addition, three acres of asparagus are raised (TABLE 17.) The present
specialization in a large peach enterprise, with a limited acreage of
apples and only token amounts of pears, plums, and cherries, requires
much hired labor during certain peak periods, such as during peach thinning
time. On the other hand, duriag periods when there are no operations in-
volving the peach enterprise, relatively little labor is required.

More uniform labor needs throughout the year would result from de-
creasing the relative importance of the peach enterprise and increasing

the importance of one or more of the other fruit emterprises. The operator
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TABLE 17. Summary of Bearing and Nonbearing Acreage on Farm D
Under Peur Alternmative Plams, 1960-79

1 1 1 1970-1 1978-1
Plaa & Crop 3 N.B. B. N.B, B %3 B, N.B,
iacmf (acres) (acres) '(ceru;
Benchmark
Apples L4 - S 2 S 2 7 -
Pears 1 - 1 - 1 - 1 -
Peaches 25.5 3 10.5 18 28.5 - 28.5 -
Plume l - 1 - 1 - 1 -
Asparagus 3 - 3 - - 3 -
Total 38.3 3.0 21.3 20.0 39.3 ~2.0 41.3 0.0
Altermative 1
Apples 7 - S - S - S -
rm em.. 0.3 lo ‘4‘ ' l‘c' - l‘o‘ -
Pears 1 13 1 13 14 - 14 -
Peaches 25.5 3 10.5 9 19.5 - 19.5 -
Plums 1 - 1 S 6 - é -
Asparagus
(interplanted
'1:‘ ”‘r.) 3 - - - - - -
Total 5 w5 5 s S T oS o
Alternative 11
Apples 7 - S 2 5 2 7 -
rm C‘I‘“‘.‘. 003 ‘ 1308 3 l‘oa L d 1‘08 -
Pears 1 4 1 4 S - ] -
Peaches 25.5% 3 10.5 18 28.5 - 28.5 -
Plums 1 - 1 - 1 - 1 -
Asparagus 3 - 3 - 3 - 3 -
Total 33 B0 U3 27.0 59.3 2.0 ¢1.3 ©.0
Alternative 1I1
Apples 7 - S 2 S 2 7 -
Tart cherries 0.8 10 8.8 8 16.8 - 16.8 -
Pears 1 17 1 17 18 - 18 -
Peaches 25.5 3 10.5 9 19.5 - 19.8 -
Plume 1 S 6 3 9 - 9 -
Asparagus
(iaterplanted

th - 3 - - -
™ s 55 5 v es 55 s oo
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would then need less hired labor for a given volume of business. The
present peach acreage includes 21 acres of old peach trees which are near
the end of their economically productive life and which will need to be
removed within a few years.

Therefore, a reduction of peach acreage, in combination with an in-
crease in acreage of other fruits, is planned under Alternative I and III
(TABLE 17). Under Alternative II the acreage of tart cherries and pears
will be increased, while the acreage of all other emterprises will remain
the same as under the Benchmark Plan. The financial results under these
alternatives are shown in TABLES 18 through 2] and summarized in TABLE 22,

Consumption incomes under the expansion alternatives will be less
than the expected consumption income under the Benchmark Plan during the
1960-1965 period. Om the other hand, during each of the later five-year
periods the expansion alternatives are expected to provide larger con-
sumption incomes than the Benchmark Plan. In addition, the ending values
of the farm real estate, as shown in TABLE 22 will be greater under the
expansion alternatives than under the Benchmark Plan. Thus the total
income from these alternatives during the 20-year planning period will be
much larger than that of the Benchmark Plan. Discounted values of future
expected incomes under the differemt plans also show higher incomes for
the expansion alternatives. Alternative III appears to be the most
favorable size and enterprise combination. Comparison of the total and
discounted incomes from Altermatives I and II, both of which involve the
same acreage, indicates that there may be little advantage in adjusting

the present crop acreages as planned under Alternative I.
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TABLE 18, Summary of Average Amnual Receipts, Expenses and Investmesnts,
Farm D, 1960-64

Alc. Alt. Alt.
Item Benchmark 1 11 111
Receipts
Apples $ 2,800 $ 2,800 $ 2,800 $ 2,800
Tart cherries 580 710 800 710
Pears 410 410 410 410
Peaches 8,770 8,770 8,770 8,770
Plume 650 650 650 850
Asparagus S40 540
Tores T9% THX T8 1o
Expenses
Labor - hourly 720 1,190 1,170 1,300
- pi.em z’”o 2'3“ 2’“0 2,370
Seed 90 160 160 170
Spray material 950 1,260 1,240 1,260
Crate rental : 300 300 300 300
Other supplies 100 160 160 160
Fertilizser and lime 460 580 580 600
Gas and oil 720 920 920 970
Building repairs 170 170 170 170
Machinery repairs 530 590 590 630
Property taxes 140 200 200 210
Insurance 110 110 110 110
Utilities 160 170 170 170
Miscellaneous 80 90 90 90
Replacement of existing equipment
and buildings 1,410 1,410 1,410 1,410
Replacement of existing trees 60 70 60 70
Interest om existing debt - - - -
Interest on new investment - 310 00
Toral i .08 T8 To.te
Net Operating Income 5,940 3,750 3,880 3,560
New Investments
Buildings - - - -
Machinery and equipment - 80 80 80
Land - 1,100 1,100 1,400
Trees - 480 % 620
Total - 1, 1, 2,520

Consumption Income $,940 2,090 2,280 740
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TABLE 19. Summary of Average Annual Receipts, Expenses and Investments,
Farm D, 1965-69

Alt. Alt. Alt.
Receipts
Apples $ 2,200 $ 2,200 $ 2,200 $§ 2,200
Tart cherries 530 4,270 5,980 4,270
Pears 480 2,040 1,110 3,170
Peaches 5,880 4,960 5,880 4,960
Plums 680 890 680 2,320
Asparagus %5% 180 % 180
Total »31 15,020 16,390 17,100
Expenses
Labor - hourly 570 710 880 930
- piecework 1,750 3,340 4,290 2,790
Seed 110 150 150 170
Spray material 650 1,130 1,210 1,250
Crate rental 200 230 220 270
Other supplies 90 140 160 140
Pertilizer and lime 280 400 400 420
Gas and oil 680 900 930 970
Building repairs 170 170 170 170
Machinery repairs 510 610 610 630
Property taxes 140 200 200 210
Insurance 110 110 110 110
Utilities 150 180 190 190
Miscellaneous 80 90 90 90
Replacement of existing equipment
and buildings 1,410 1,410 1,410 1,410
Replacement of existing trees 380 380 380 380
Interest on existing debt - - - -
Interest on new investment - S0 40 490
Total 7,280 Tb'"k ""':11,7Li'o 10,620
Net Operating Income 2,030 4,520 4,670 6,480

NHew Investments

Buildings
Machinery and equipment
Land

Trees
Total

Consumption Income 2,030 4,520 4,670 6,480
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TABLE 20. Summary of Average Amnual Receipts, Expenses and Investments,

Farm D, 1970-74

Ale. Alt. Alt.
Item Benchmark 1 11 111
Receipts
Apples $ 2,510 $ 2,190 $ 2,510 $ 2,190
Tart cherries &40 7,260 9,240 7,260
Pears 480 5,430 2,010 6,960
Peaches 12,270 7,760 11,970 7,760
Plums 680 3,070 680 5,120
Asparagus 340 - 540 -
Total 16,920 25,710 26,950 29,290
Expenses
Labor - hourly 510 1,140 1,310 1,590
- piecework 2,530 6,430 6,640 7,100
Seed 90 150 150 170
Spray material 740 1,270 1,390 1,470
Crate remtal 330 360 360 620
Other supplies 110 120 120 120
Fertiliser and lime 360 510 510 610
Gas amd oil 700 920 920 990
Building repairs 170 200 200 200
Machinery repairs 520 650 650 690
Property taxes 140 200 200 210
Insurance 110 140 140 140
Utilities 160 190 190 200
Miscellaneous 80 90 90 90
Replacement of existing equipment
and buildings 1,410 1,410 1,410 1,410
Replacement of existing trees - - - -
Interest on existing debt - - - -
Interest on new investment - 640 630 780
Total 7,960 14,390 14,890 16,160
Net Operating Imncome 8,960 11,320 12,060 13,130
New Investments
Buildings - 800 800 800
Machinery and equipment - 370 370 370
u“ - - - -
Trees - - - -
Total - 1,170 1,170 1,170
Consumption Income 8,960 10,150 10,890 11,960
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TABLE 21. Summary of Average Annual Receipts, Expenses and Investments,
Fara D, 1975-79

Alt. Alt. Alt.
Item Benchmark 1 11 111
Receipts
Apples $ 2,870 $ 2,010 § 2,870 $ 2,010
Tart cherries 360 9,160 9,160 9,160
Pears 480 6,670 2,380 8,570
Peaches 12,880 7,470 12,480 7,470
Plums 680 3,740 680 5,790
Asparagus $40 - 540 -
Total 17,810 29,050 28,110 33,000
Expenses
Labor - hourly 640 1,630 2,610 2,230
- piecework 2,710 7,240 6,670 7,950
Seed 90 150 150 170
Spray material 950 1,570 1,600 1,770
Crate rental 340 390 370 450
Other supplies 120 140 140 140
Pertilizer and lime 460 710 710 820
Gas and oil 720 950 950 1,030
Building repairs 170 260 260 260
Machinery repairs 540 670 670 710
Property taxes 140 200 200 210
Insurance 110 150 150 150
Utilities 160 210 210 220
Miscellaneous 80 100 100 100
Replacement of existing equipment
and buildings 1,410 1,410 1,410 1,410
Replacement of existing trees - - - -
Interest on existing debt - - - -
Interest on new investment - 690 680 830
Total “8,640 16,430 16,840 18,410
Net Operating Income 9,170 12,620 11,270 14,390
New Investments
Buildings - 200 200 200
Machinery and equipment - - - -
Land - - - -
Trees - - - -
Total - 200 200 200

Consumption Income 9,170 12,420 11,070 14,390
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TABLE 22. Summery of Future Income Streams For Various Plans, Farm D

Item Bemchmark Alt. I Alt. II  Ale. 11

Consumption Imcomes by Period

1960-64 $ 5,940 $ 2,000 $ 2,280 $ 740
1965-69 2,030 4,520 4,670 6,480
1970-74 8,960 10,150 10,890 11,960
1973-79 9,170 12,420 11,070 14,390
Ending Value of Farm 83,340 89,600 89,250 103,930

Total of Incomes and Rading
Value 213,840 235,500 233,800 271,780
Discounted Totals
at S percent rate 73,460 75,710 76,820 84,810
at 8 percemt rate 61,560 61,560 61,930 68,160
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Analysis of Farl-B

Farm E is somewhat larger than the other case farms. The farm in-
cludes 107 acres of land on which there are 97 acres of tree fruits and
five acres of asparagus (TABLE 23).

Much of the apple crob and all of the peaches and plums are graded
and packed in bushel baskets for sale on the Benton Harbor Market. The
large acreage of tree fruit and the accompanying packing operations require
large amounts of hired labor. In addition to seasomal harvest labor, the
operator hires ome full-time man during the growing season. The operator
and a high-school age son, who is paid an hourly wage, complete the labor
force.

Although cherry yields are relatively high (four tons per acre), the
yields of apples, peaches, and plums are relatively low. Prices received
for these fruits are also relatively low when the expenses for packages
and for grading and packaging are considered.

Although machinery is adequate for a larger fruit acreage, present
‘results indicate a relatively low degree of managerial capacity for this
size and type of farm operation. Difficulties are encountered in timeli-
ness of operations, handling of harvest labor crews, and other aspects of
the farm business. A larger acreage may only accentuate these problems.

Nevertheless, a budgeting analysis was used to estimate changes in
consumption income if the fruit acreage of Farm E is increased. Alterna-
tive I assumes that a nearby 40 acres will be purchased. Thirty acres of
the land are suited for tree fruit, and will be planted to 15 acres of

tart cherries and 15 acres of peaches.
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TABLE 23. Summary of Bearimg and Nonbearing Acreage on Farm E
Under Two Altermative Plams, 1960-79

1960-19¢4 1965-1969 1970-1974 ﬁ’;ﬁ’;

Plan & Crop B N3 B N.3. B, N.B.
iacms ?aemf hcrus 2‘6”';
Benchmark

Apples & - &b - s - 3s 9
Tart cherries 25 - 25 - 12 13 19 [
Peaches 13 - 13 - - 13 13 -
Plums 15 - 135 - 15 - 8 7
Plums (inter-

planted with

<
(]
]

spples) (

Meperags 3 S 9T 05 TS WS #0 HI

Alternative 1

Apples o - o - o - 35 9
Tart cherries 23 15 31 9 27 13 3% 6
Peaches 13 15 25 3 15 13 28 -
Plums 15 - 13 - 15 - 8 7
Plums (imter-
planted with

spples) (3) -

Aeparages . % TRG TIOTES WO T T
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Owing to increased hired labor expense, other cash expenses, and to
necessary investments under Altermative I, a negative operating income
and consumption income are indicated during the 1960-1964 per.iod. During
the periods from 1965-1975, the expected consumption income for Alterna-
tive I will also be less than the income for the Benchmark Plan (TABLES
24 and 25). This is partly because of the labor expense for operating
the large acreage. Other very important factors are expected low yields
and relatively low quality fruit. These expectations are based upon the
historical results of the present operatiom.

Although the consumption income expected under Alternative I is less
than that of the Benchmark Plan during the periods from 1960-1974, the
income under Altermative I will be greater than that of the Benchmark Plan
during the 1975-1979 period (TABLE 26). The emding value of the farm
real estate is also higher under Altermative I. Nevertheless, the total
expected income from the Benchmark Plam during the 20-year planning period
is $15,000 more than that expected from Altermative I. The total dis-
counted value of the future iucons (including ending farm value) is also
less for Alternative I tham for the Benchmark Plan. This comparisom,
plus the fact that consumption incomes during the first 15 years of the
analysis are considerably below a minimal requirement, indicates that

expansion of tree-fruit acreage will not be profitable on Farm E.

General Results from Expansion
The analyses for four of the five case farms indicate opportunities
for increasing future comsumption incomes by moderate expansioms in tree
fruit acreage. However, much of the increases in net income will mot begin

to accrue until 10 to 15 years after planting the additional acreage.
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TABLE 24 Summary of Average Aunual Receipts, Expenses and Investments,
Farm E, 1960-69

1960-64 1965-69
Item Benchmark AP Benchmerk AT
Receipts
Apples $17,000 $16,500 $17,800 $17,300
Tart cherries 11,280 11,570 9,570 12,210
Peaches 3,720 4,130 3,150 - 6,170
Plums 3,910 3,910 4,060 3,890
Asparagus 600 600 600 600
Total 36,510 36,710 35,180 40,170
Expenses
Labor - hourly 3,300 5,110 3,260 4,420
- plecework 7,510 7,610 7,730 9,160
Seed 310 &40 310 400
Spray material 3,450 4,180 3,820 4,820
Packages 4,520 4,610 4,380 5,050
Other supplies - 100 - 60
Fertiliser and lime 2,280 2,640 2,380 2,800
Gas and o1l 2,320 2,470 2,320 2,560
Buildiang repairse 110 110 110 140
Machinery repairs 2,010 2,130 2,010 2,230
Property taxes 350 530 350 530
Insurance 370 370 370 380
Utilities 80 100 80 120
Miscellaneous 290 310 290 340
Replacement of existing equipment
and buildings 4,390 4,390 4,390 4,390
Replacement of existing trees - - - -
Interest om existing debt 1,200 1,200 1,200 1,200
Interest on mew investment - 350 - 620
Total 32,490 ,850 33,000 39,220
Net Operating Income 4,020 =140 2,180 950
New Imvestments
Buildings - - - 200
Machinery and equipment - - - - 100
Land - 1,600 - -
Trees - 590 - -
Total - 2,190 - 300

Consumption Income 3,740 -2,330 2,180 650
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TABLE 25. Summary of Average Amnual Receipts, Expenses and Iamvestments,
Farm E, 1970-79

“1370-74 1975-19
Item Benchmark Al;‘ Beachmark n:‘

Receipts
Apples $17,890 $17,410 $17,180 $16,740
Tart cherries 5,730 12,330 6,820 13,420
Peaches 440 5,120 2,870 7,550
Pluss 3.& 2,950 1,990 1.30
Asparagus 600 480 0
Total 37,780 38,410 29,340 %0,180

Expenses
Labor - hourly 2,330 6,280 2,290 6,450
- plecework 5,050 8,360 5,710 9,020
Seed 310 400 310 400
Spray materisl 3,230 5,520 3,750 5,040
Packsges . 3,590 4,620 3,250 4,280
Other supplies - &0 - 40
Fertilizer and lime 1,890 2,400 1,830 2,360
Gas and oil 1,880 2,180 1,840 2,140
Building repairs 110 140 110 170
Machinery repairs 1,600 1.870 1,500 1,780
Property taxes 350 530 350 . 530
Iasurance 370 380 370 390
Utilicies 80 130 80 130
Miscellaneous 290 360 290 360

Replacemsnt of existing equipment

and buildings 3,990 4,390 3,990 4,390
Replacement of existing trees 610 610 450 450
Interest on existing debt 1,200 1,200 1,200 1,200
Interest on nev imvestment - 620 - 640
Total 26,80 38,030 27,320 37,770
Net Operating Imcome 900 380 2,020 2,410

New Investments

Buildings
Machinery and equipment
Land
Trees
Total

Consumption Incems 900 380 2,020 2,210
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TABLE 26. Summary of Future Income Streams For Various Plams, Farm E

Item Beachmark Ale. 1

mmwt)foﬁ«l

1960-64 $ 3,740 $ -2,320
1965-69 2,180 630
1970-74 900 , 380
1975-79 2,020 2,210
Endiag Valus of Farm 52,030 62,150

Total of Incomes and Ending
Value 81,270 66,750
Discounted Tetals
at 5 perceamt rate 34,620 18,820
at 8 pereeat rate 26,200 9,340
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The resulting future incomes from planting additional acreages ex-
hibit the same general pattern on all five case farms. Expected consumption
incomes from the larger acreages are sinllhr during the first several
years than incomes from the present acreage. Om the other hand, incomes
in the later years, as well as the ending value of farm assets after 20
years, will be larger from the increased acreages than than returns from
the present farm size. Net results on four of the five farms indicate an
increase im long-rum returns evem if future incomes are discounted at
rates of 5 to 8 percent. Although the results indicate the expansion
adjustment on these farms will be profitable in itself, this adjustment
may be considerably more important if it is accompanied by the adoptiom
of mechanical harvesting and mechanical handling techmologies. The
effects on net income of interrelationships between variocus farm sizes
and the adoption of these technologies are explored in the following

tvo chapters.



CHAPTER III

Adopting Mechanical Harvesting

Large amounts of harvest labor are a major input omn tree-fruit farms.
Hired labor costs on Michigan fruit farms have been increasing in recemt
years and are expected to continue to increase in the future. Fruit
farmers often have difficulty in obtaining sufficient seasonal harvest
labor. Substitution of machinery for hand labor will result in large
savings in hired labor expenses for many fruit growers.

Recent experiments indicate the technical feasibility of harvesting
certain Michigan fruits by mechanical uthods.l The experiments indicate
that nev mechanical harvesting methods are especially well suited for
harvesting tart cherries. However, plums and sweet cherries can also be
harvested mechanically if they are to be sold for canning. Owing to the
technical difficulties encountered in harvesting easily bruised fruits,
satisfactory mechanical harvesting methods for apples, pears, and peaches
have not been developed to date.

Tart cherries are an important crop on many Michigan tree-fruit
farms. In 1958 there were 41,700 acres of tart.' cherry trees in Michigan,
compared to 66,800 acres of apples, 20,700 acres of peaches, 9,000 acres

of pears, 5,600 acres of ucef cherries, and 3,100 acres of pl.u-a.2

ly. P. Gaston, J. H. Levin, and S. L. Hedden, "Mechanical Harvesting
of Michigan Grown Fruits," Eighty-eighth Amnual Report of the Michigan State
Horticultural Society, (December 1958); H. P. Gaston, J. H. Levin, and
S. L. Hedden, "Experiments in Harvesting Cherries Mechamically," Quarterly
Bulletin, Michigan State University Agricultural Experiment Station, Vol-
uwme 41, No. 4, pp. 805-811, May 1959; J. H. Levin, H. P. Gaston, S. L. Hedden,
and R. T. Whittenberger,''Mechanizing the Harvest of Red Tart Cherries,"
Quarterly Bulletin, Michigan State University Agricultural Experiment
Station, Volume 42, No. &4, May 1960.

2luchigan Departmeant of Agriculture, Michigan Agricultural Statistics,
(July 1959).
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Among 95 southwestern Michigan fruit and vegetable farms surveyed in 1956,
81 were growing tart cherries.3 Thirty-one of 46 fruit farm cooperators
in the Michigan State University farm account project during 1958 grew
tart chorriu.“ These samples, although not completely representative
of all Michigan fruit farms, indicate the number of growers who may be
concerned about adjustments involving the tart cherry eamterprise.

Although experimental results suggest that many tart cherry growers

can profit by adoptiomn of iochanical harvesting, the size of the farm,
amount of specialization, amd other farm characteristics will imnfluence
the gain which can be realized.

This chapter will examine the profitability of adopting mechanical

harvesting methods under various farm situatioms.

Relevant factors include:

(1) Acreage of tart cherries on the farm.

(2) Yield per acre or per tree.

(3) Equipment costs for mechanical harvesting. (Within this cate-
gory are expenses for original investment, repairs, interest,
and insurance. The life of the equipment, as determined by
deterioration and obsolescence, is also important im determining
equipment costs.)

(4) Equipmeat costs for ladders, picking pails, and straps used
for hand harvesting.

3From unpublished data in files of Michigan State Umiversity
Agricultural Economics Departmeat.

4. G. Wheeler, op. cit., Fruit Parming Today, (1959).
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(5) Hired labor expenses for both mechanical and hand harvesting
methods. (These expenses include the amount paid for social
security taxes and employer's liability insurance.)

(6) Housing expemses for harvest workers.

(7) Relative quality of fruit from the two methods.

(8) Relative yield from the two methods.

(9) Amount of supervision necessary.

(10) Damage to the trees.

(11) Amount of pruning needed.

(12) Supplementarity between fruit eamterprises for the use of
mechanical equipment.

(13) Risks involved in both methods.

(14) Personal preferences of the operator.

The Case-Farm Analysis

Budgeting of five case farms was used to determine the combined
effect of each of the above factors upon the profitability of adopting
mechanical harvesting methods under differemt farm situations. These
case farms represent different situations regarding acreage and yield of
tart cherries, as well as acreage of svcet'l cherries or plums.

On each case farm, financial results were estimated for the use of
mechanical harvesting aad hand harvesting methods. This was done by
evaluating the pertinent factors of the particular farm situation as
they affect net income. A summary of the fimancial results on the five
case farms is presented in TABLES 27 and 28. For each farm, Plan I

shows the expected results if hand harvest methods are continued. Plam II



91

TABLE 27. Comparative Fimancial Summary for Alternative
Harvesting Plans, Farms A, B and C.

Item Farm A Farm B Farm C
Plan I Plan II1 Plan I Plan II Plan I Plan II Plam III
Receipts
Tart cherries -$4,070 $3,850 $3,020 $2,970 §5,460 $5,180 $5,180
Sweet cherries .- -- -- -- 2,150 2,150 1,720
Plums - -- -- -- -- --

Other receipts 27,290 27,290 14,890 14,890 9,460 9,460 9,460

Total 31,360 31,140 17,910 17,860 17,070 16,790 16,360
Expenses
Labor - hourly 950 2,000 2,000 2,620 1,650 2,730 2,980
- plecework 4,870 2,760 2,280 1,110 4,700 2,180 1,180
Gas and oil 1,000 1,120 1,020 1,040 490 520 530
Building repairs 140 120 150 150 190 140 140
Machinery repairs 320 420 510 620 520 620 640
Insurance 240 260 240 260 190 210 210
Utilities 160 140 200 180 130 110 110
Interest on new
investment 50 100 -- 100 100 100 100
Replace mach. 50 740 -- 740 40 740 740
Replace build. 50 .- -- -- 120 -- --
All other charges 10,350 10,350 6,290 6,290 4,440 4,440 4,440
Total 18,270 18,020 12,690 13,070 12,570 11,790 11,070
Net income 13,090 13,120 5,220 4,790 4,500 5,000 5,290

Additional income
from mechanical
harvesting 30 -430 500 790
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TABLE 28. Comparative Financial Summary for Altermative
Harvesting Plans, Farms D and F

Item Farm D Farm F
Plan I Plan II Plan III Plan I Plan II
Receipts
Tart cherries $7,260 $6,800 $6,800 $6,600 $6,290
Sweet cherries -- -- -- - --
Plums 3,070 3,070 2,910 -- --
Other receipts 15,380 15,380 15,380 42,050 42,050
Total 25,710 25,250 25,090 48,650 48,340
Expenses
- piecework 6,430 1,920 2,390 9,500 6,730
Gas and oil 920 950 970 1,680 1,720
Building repairs 200 120 120 420 420
Machinery repairs 650 790 840 1,150 1,300
Insurance 140 160 160 850 870
Utilities 190 170 170 740 710
Interest on new
investment 190 100 100 -- 100
Replace mach. 50 740 740 -- 740
Replace build. 200 - -- - --
All other charges 4,110 4,110 4,110 23,330 23,330
Total 14,220 11,310 11,190 43,530 43,460
Net income 11,490 13,940 13,900 5,120 4,880

Additional income
from mechanical
harvesting 2,450 2,410 -240
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shows the expected results if mechanical harvesting is used for tart
cherries. Plan III for Farms C and D shows the expected results if
sveet cherries or plums are harvested mechanically in additiom to the
tart cherries.

Adoption of mechanical harvesting does not inwolve an extended
transitional period. Therefore, the figures in TABLES 27 and 28 repre-
sent expected results soon after the mechanical harvesting equipment is
purchased. The figures are based on average conditioms regarding weather
and prices. The replacement charges reflect straight-line depreciation

of the capital outlay over the estimated life of the machinery or buildings.

Basic Data for Budgeting

The 1959 season was the first season during which a few growers
used the mechanical harvesting equipment on a commercial scale. The ex-
perience of these growers provides a limited commercial test for the new
technology. The indicated results, as reported by Levin, Gasten, Hedden,
and Hhittcnbcrgcrs are used for budgeting in this analysis.

The original investment for each farm includes $2,700 for a hydraulically
operated shaker-boom attachment for a farm tractor and $600 for catching
equipment. All of the case farms have two or more farm tractors, ome of
wvhich can be used for mounting the shaker-boom.

The annual replacement charge for equipment om each case farm is
based upon an estimated life of five years for the shaker and three years

for the catching equipment. Owing to the recent development of this

SLevin, et. al, op. cit., '""Mechanizing the Harvest of Red Tart
Cherries."
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equipment and to expected improvements in the design during the next few
years, obsolescence is a key factor in determining the estimated life.
Present indications of the need for improvements in the catching-frame
design suggest this equipment may become obsolete sooner than the shaker.

The investment figures and the estimated life of the equipment re-
sult in an amnual fixed cost for machinery replacement of $740 per year.

A five percent interest charge on the average investment results in an
additiomal annual charge of $100. To this is added a one percent charge
for insurance amd miscellameous costs, which equals $20. Thus, a total
annual fixed cost of $860 is calculated for the mechanical harvesting
equipment.

Labor expenses for mechanical harvesting operations include wages
for a seven-man crew at $1.25 per hour for each man. (Deductioms are made
on certain farms, to allow for the existing labor supply.)

Experimental results indicate that yield and quality of fruit har-
vested mechanically may be equal to that of hand picked fruit. If the
equipment is not properly adjusted, however, or if conditions are less
than ideal, both yield and quality of the fruit may be less for mechanical
harvesting than for hand harvesting. Therefore, a three percent reduc-
tion in yield and a two percent reduction in price because of lower quality
cherries are estimated in the budgeting amalysis to allow for pouiblc.
technical difficulties in the mechamnical operation.

A factor which may affect long-run yields is possible damage to the
tree by use of the shaker. Although little is known about the effects
on yield from mechanical harvesting damage to the trees, observed damage

does not appear to be serious. Therefore, in this analysis nmo attempt
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is made to place an economic value on this factor. It may, however, in
the future prove to be a major techmical difficulty.

Experimental results have indicated that 8 to 15 tart cherry trees
per hour can be harvested with present mechanical harvesting methods. A
rate of 12 trees per hour may be considered stamdard for usual conditions.
Young dense trees, unevem ground, high vegetative cover, or closely spaced
trees will tend to reduce the nmber of trees harvested per houf.

The experimental results indicate that approximately the same rate
of harvest can be maintained with large yields per tree as with lower
yields. Pruning the trees to facilitate mechanical harvesting may in-
crease the rate of harvest. However, little informatiom is available
regarding the amount of pruning necessary and the effect of prumimg on
the harvest rate. It seems piobable that the pruning operation directed
toward mechanical harvesting will involve a different type of pruning
rather than larger amounts of labor.

Experiments in harvesting sweet cherries mechanically indicate that
these methods may be technically feasible, particularly for ripe cherries
sold for canning. Present methods, however, are not as satisfactory for
harvesting sweet cherries as for harvesting tart cherries. Machanical
harvesting of ripe sweet cherries cam be expected to reduce yield 10
percent from that obtained by hand methods and reduce fruit price 10
percent because of lower quality. Experiments with mechanical harvesting
of unripe sweet cherries sold for maraschinos indicate even greater re-
ductions in yield and fruit quality. Further research can be expected
to improve this harvesting performance. However, the present performance,
which can be expected to result in approximately a 20-perceat reduction

in sweet cherry receipts, is the basis for the budgeting ar-lysis.
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Analysis of Farm A

Farm A has 2 l4-acre tart cherry emterprise. Six-year old trees are
planted on 10 of these acres. There are a total of 1,400 trees to be
harvested. The operator normally obtains very high yields on the bearing
acreage. Therefore, although the trees are relatively young, a three-ton
yield is expected on the entire acreage. A total ammmal crop of 42 tons
is expected.

Because there are two operators on Farm A, it is assumed that one will
be free from other farm duties to supervise the mechamical harvesting
operation and fulfill the duties of one member of the seven-man harvest
crew. The other operator 7111 haul the fruit. Therefore, expense for a
six-man hired crew is assumed for budgeting.

The young, dense trees on much of the cherry acreage of Farm A are
expected to result in a mechanical harvesting rate of 10 trees per hour.
Thus a total of 140 hours will be required to harvest the 1,400 trees
mechanically, at a hired labor expense of $1,050. On the other hand,
harvesting the cherries by hand will require $2,110 for piecework labor,
figured at $52 per tom for &0 touns.5 (The remaining two tons will be
picked by the operators' families.) Expenses of $30 for social security
taxes and 1iability insurance are also included in the $2,110 labor ex-
pense for hand harvesting under Plan I.

Present housing facilities on Farm A are inadequate for thebmﬁct

of workers needed to harvest 40 tons of cherries by hand. Therefore,

6The $52 per ton is based upon the operators' recent piecework wage
rates.
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continuation of hand harvest methods will require an investment of $1,000
in living quarters for harvest workers. An anmmal replacement charge of
$50 plus $20 for repairs, is estimated for these additional buildings.
Five percent interest on the investment accounts for amother $50 charge
under Plan I. No nev housing investment is needed under Plam II, because
existing housing facilities are sufficient for the limited oumber of
workers needed for mechanical harvesting.

Ladders and pickiag equipment will be needed for the hand method.

A certain number of ladders will be needed for the other fruit emterprises
on Farm A even if mechanical harvesting is used for tart cherries. Har-
vesting the tart cherries by hand, however, will require more ladders
than harvesting the other fruit crops. Therefore, $50 is charged for
replacement of ladders used only in the tart cherry harvest.

In addition to the fixed cost of mechanical harvesting equipment of
$860 per year, machinery repairs and gasoline expenses are estimated at
$100 and $30 respectively for mechanical hrmtinz on Farm A.

There are no n;cot cherries or plums to be harvested mechanically
or Farm A. Savings in labor and housing expenses from mechanical har-
vesting on this farm are just large emough to cover the costs of the
machinery and the reduced receipts. Thus, as showm in TABLE 27, a net
gain of only $30 can be expected if mechamical harvesting is adopted om

this farm.

Analysis of Farm B
The operator of Farm B is comcerned with the relative merits of

harvesting 9 acres of fatt cherries by hand or with mechanical equipment.



Labor savings of $300 for apple handling can be expected on the basis

of a 30-hour saving per 1,000 bushels of aﬁplu. Handling the plums sold
for processing in bulk boxes will lead to another $40 savings in expenses
for handling labor. Savings of $20 for handling peaches can be expected
by handling crates on pallets with the fork-1ift equipment. The use of
a fork-1lift for handling cherries can be expected to lead to savings of
0.8 hours per ton, based on experimental results obtained by Levin and

9 Thus, savings of $60 can be expected for the 80 toms of cherries

Gaston.
on Farm E. The use of bulk boxes can be expected to save expenses for
picking labor of $110 for apples and $20 for plums based upon savings of
$.20 per 18 bushels. Total labor savings from mechamical harvesting will
be $550.

Because most of the fruit is packed on the farm as it is picked,
only 1,000 field crates will be needed for harvesting apples, peaches and
plums. If an average life of five years is estimated for these field

crates, the operator will need to replace approximately 200 crates each |
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addition, 500 field crates will be needed to harvest the peaches, which
cannot be handled in bulk boxes. Thus, a $45 expense for field crate
replacement will be needed even if bulk boxes are used for apples and
plums. Contaimer replacement charges will, therefore, be the same for
both methods of fruit handling. |

Apple receipts are expected to increase by $100 on Farm E because
of reduced bruising if bulk-box handling is used.

TABLE 32 indicates that the savings in labor expenses plus increased
apple receipts will be $330 more than equipment costs for mechanical
handling. In addition to this gain, mechanical handliang methods will
probably enable the operator to speed up the harvest operation. Thus,
the yield of harvested fruit may be increased because of a more timely
harvest. The quality of the harvested fruit may also be improved by

harvesting when the fruit is at the best stage of ripeness.

Analysis of Farm F

An average annual production of 13,000 bushels of apples, 5,000
bushels of peaches, and 80 tons of cherries is expected on Fara F.

Savings in labor are expected to reduce handling expenses by $390
for apples, $70 for peaches, and $60 for cherries.

Additional labor savings of $140 for apple picking can also be
expected, and apple receipts will be increased by $130 if bulk-box handling
is used.

The operator of Farm F owns 1,000 field crates, which are used for
both peaches and apples. Average annual replacement expenses for these

crates will be $90. In additiom, the operator remts 12,000 crates at $.05
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each in which to store the apple crop. Thus, a total container expense
of 3690 is required when field crates are used.

If bulk boxes are used to harvest and store the apples, a reantal of
$.04 per bushel for 12,000 bushels will be paid — a total of $480. 1Im
addition to the bulk boxes, the 1,000 field crates which are owned will
be needed to harvest the peach crop. The expense of $90 for replacement
of field crates will, therefore, be needed for both handling methods.
Pallets will also be needed to handle the peaches in field crates with
the fork-1ift. Therefore, 40 éallou at 33.00 apiece will be purchased
if the mechanical handling method is used. Thus, the total container
costs for both handling methods will be about the same on Farm P.

The savings in labor expenses, plus the increased apple receipts,
will result in an increase in net income of $650 if a fork-1ift and bulk
boxes are used on this farm. The savings from the use of bulk boxes
would be considerably larger if it were necessary to purchase instead of
renting cont.:ainou for the 12,000 bushel of apples. MNevertheless, the
adoption of the mechanical handling methods for the size and production

on Farm F appears to be a profitable adjustment.

Analysis of Farm A
Farm A has an expected production of 14,000 bushels of apples,
12,000 bushels of pears, and 65 tons on cherries. Savings in handling
labor of $380 for apples, $330 for pears and $60 for cherries are ex-
pected if mechanical handling is used. These savings are based upon a
hired wage rate of $1.10 per hour on this farm.
All of the containers used on Farm A, are rented from a fruit ex-

change, except containers for 7,000 bushels of pears which are provided
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by the processor buyer. Container expenses are based upon reamtal rates
of $.01 per bushel for bulk boxes and $.03 per bushel for field crates.
Savings in container expenses of $280 for apples and $100 for pears are
expected from mechanical handling.

Total savings in labor and container expenses of $1,430 are ex-
pected. Apple receipts will be increased by $140. Additional costs of
$260 for equipment will be involved with mechenical handling. The
resulting $1,310 increase in net farm income indicates a distinct ad-

vantage in using the fork-lift equipment and bulk boxes on this farm.

Analysis of Farm B

Farm B is expected to produce an annual average of 5,000 bushels of
apples, 1,600 bushels of peaches, and 25 tons of cherries. Savings in
expenses for handling labor are based upon a wage rate of $1.10 per hour.
Labor savings of $140 for apple handling, $60 for apple picking, $30 for
peach handling, and $20 for cherry handling are expected.

The existing 1,000 field crates are sufficient for harvesting the
apples .and peaches. A $90 annual replacement expense for these field
crates will be necessary if omnly field crates are used. If bulk boxes
are used for apples, replacement expense of $45 will be required for
these boxes. However, 500 field crates will still be needed for the
peaches. These crates will require $45 for replacement expenses. Thus,
container expenses will be the same for the two methods of handling.

The operator grades and packs much of the fruit on the farm. A
bulk-box dumper will be needed to continue to grade apples.

Thus, on this farm equipment expenses for mechanical handling will

be $320 (TABLE 32). Savings in hired labor expenses will be $250, while
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apple receipts will be increased by $50 with the use of mechanical

handling. Adoption of mechanical handling methods will result in a de-
crease in net income of $20. For this farm size and organization, the
present method of handling field crates by hand appears to be the most

advantageous handling method.

Analysis of Farm J

Farm J produces 3,200 bushels of peaches and 12 tomns of cherries.
These crops can be handled on pallets with a fork-1ift. No bulk boxes
can be used with these crops. Labor savings of $40 for peaches and $10
for cherries could be expected.

The annual charges for the fork-1lift would be more than the savings
in labor and net income would be decreased by $140 if this equipment were
purchased. This farm situation with a relatively small production of

peaches and cherries does not warrant the purchase of a fork-1lift.

Analysis of Farm K

Farm K is used to explore the advantages of mechanical handling
equipment on a large fruit farm which produces all five of the major tree
fruits grown in Michigan. The financial results of handling the pro-
duction of 36,000 bushels of apples, 160 tons of cherries, 5,000 bushels
of pears, 1,200 bushels of plums, and 3,500 bushels of peaches mechanically
are shown in TABLE 32. This farm is equipped with a refrigerated storage.
Consequently, much of the apple crop is stored on the farm. The large
fruit production and the farm storage operation necessitates an invest-
ment in an industrial fork-1lift truck as well as a fork-1lift attachment
for one of the farm tractors. A bulk-box dumper is also needed to facili-

tate grading the apples which are handled in bulk boxes.
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The 1ift truck will require an investment of approximately $3,000.

If a 10-year life is estimated, an annual replacement charge of $300 will
result. A five percent interest charge on the average investment will be
equal to $80 annually. Expenses for repairs, fuel and oil, and insurance
for the lift truck are estimated at $100 per year. Thus a total annual
cost of $480 is estimated for the lift truck. In addition, annual equip-
ment costs include $80 for the box dumper, and $§190 for the tractor fork-
1ift attachment. Gasoline expenses for operating the tractor are estimated
at $120 per year. Total costs for mechanical handling equipment are $870
per year.

Savings of 40 hours per 1,000 bushel of apples are estimated for
this farm because of the use of the lift truck in the storing and grading
operations in addition to the tractor fork-1lift in orchard handling. Thus
labor savings of 1,440 hours for apple handling are estimated. This is
equivalent to savings in labor expenses of $1,650, at a wage rate of $1.15
per hour. Likewise, savings in handling labor expenses of $170 for pears,
$30 for plums, $70 for peaches, and $150 for cherries can be realized by
using mechanical handling equipment.

A total savings of $460 can be made by using bulk boxes in picking
apples, pears, and plums. Also, apple receipts can be expected to increase
by $360 owing to higher quality apples afforded by bulk-box handling.

All the fruit crops except apples are sold to processing companies,
which provide containers and will provide bulk boxes and pallets if
desired. Therefore, comparison of container expenses on Farm K involves

containers only for apples. Crates or bulk boxes with a capacity for
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30,000 bushel of apples are needed on the farm. Bulk boxes with a 80,000
bushel capacity will require an average anmual replacement MQ of $1,320.
The same capacity of field crates requires an annual replacement expense of
$2,250. Thus savings of $930 in container expenses can be realized by the

use of bulk boxes.
Even though machinery expenses for mechanical handling will be

greater on this large farm than on the smaller farms discussed previously,
savings in container costs and hired labor expenses lead to a larger gainm
from mechanical handling on this farm than on the smaller farms. Net

income can be expected to increase by $3,050 if the mechanical handling is
used on this farm (TABLE 32). Thus, this farm situation appears particu-

larly well suited for adoption of these handling methods.

Conclusions of Mechanical Handling Analysis

The preceding analysis of seven different case farms shows that
mechanical handling of fruit with fork-lift equipment, with or without
bulk boxes, may increase net farm income on a number of Michigan tree-
fruit farms.

The analysis indicates, however, that small farmers with limited
production cannot realize sufficient savings in hired labor expenses and
container costs to offset expenses of owning and operating the necessary
equipment. To realize a gain from mechanical handling, a farmer must
have a moderate size of business, as measured by the bushels or toms of
fruit produced. The production of apples or pears is especially im-
portant because bulk boxes can be used for these fruits with accompanying

savings in handling expenses, picking expenses, and container costs as
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well as increased apple receipts owing to less bruising. The analysis
indicates that farms with production of 10,000 bushels or more of apples
and pears can benefit from these handling methods. Although operators
of smaller farms may also realize a gain by adopting mechanical handling
methods, the main benefits will accrue to farmers with large production.
Because of the large production needed, many small and medium sized farms
can realize benefits from mechanical handling by expanding the fruit
acreage and adopting these handling methods.

The market outlet is also an important consideratiom. If the fruit
is marketed through a fruit exchange or other wholesale buyer who receives
orchard-run fruit, no box dumper is needed. Also the savings in container
costs afforded by bulk boxes will be more important for farmers who, be-
cause of the type of market used, must purchase large quantities of

returnable containers.
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CHAPTER V

SUMMARY AND CONCLUSIONS

The problem of this study, as outlined in Chapter I, concerns the
inter-related possibilities for the future of expanding acreage and
adopting mechanical harvesting and mechanical handling on medium-sized
fruit farms. The analyses in Chapters II, III, and IV have indicated
gains from the adjustments of acreage expansion, mechanical harvesting
vith tree shaking equipment, and mechanical handling with fork-1ift equip-
ment and bulk boxes, considered separately. What are the implicatioms
for combining these adjustments (a) for the case farms and (b) for other
fruit farms?

In general, the findings indicate that operators of many medium-
sized fruit farms can increase net incomes in the long run i{f moderate
acreage increases are made in conjunction with the adoption of either or
both mechanical harvesting and mechanical handling. This conclusion
follows from comparative budgeting for the five selected case farms, four
of which have 20 to 60 acres of tree fruits per operator. The timing of
income gains, however, is an important comsideration im evaluating the
results.

Planting young orchards was selected as a means of expanding the
fruit acreage on the case farms because there appeared to be no suitable
bearing orchards which could be purchased for expansion purposes. For
growvers vho use this method of acreage expansion, the time period involved

in raising fruit trees to maturity results in a delay in the major net
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income gains until 10 to 15 years have elapsed. Thorcforc: in this
analysis, net incomes were explored for the 20-year period between 1960
and 1980. In an attempt to make a simplified comparison of net incomes
over time, future incomes from the various acreages were discounted to
the year 1960 at a rate of five percent per year.

Possible gains in net income from mechanical harvesting and mechanical
handling can be realized soon after adoption of these new techniques.
Additional gains from use of these techniques on a larger acreage will be
delayed several years if acreage is to be expanded by planting young
orchards. Thus, for the case farms, the benefits of mechanical harvesting
and mechanical handling on the larger acreages will be realized only after
the young trees reach maturity. If there were opportunities for expanding
acreage by purchasing additional bearing orchards for these farms, larger

gains from mechanization could be realized sooner.

Combined Opportunities on the Case Study Farms

On Farm A, an increase in the tree-fruit acreage of about 70 perceant
will sccount for an increase in average discounted future incomes of $1,000
per year over the 20-year period. One expansion plan for this farm im-
cluded an increase from the present four acres of tart cherries by
planting an additional 10 acres. Analysis of mechanical harvesting for
tart cherries indicated an increase in net income of $800 per year from
this larger acreage after the trees reach maturity. By comparison, pur-
chase of the necessary equipment for -Iochnical. harvesting of :ﬁo present

acreage would result in a reduction in met income.
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Adoption of mechanical handling equipment on the present acreage
will result in an increase in average annual net income of $700, while
using this equipment on the larger fruit acreage will result in an i.n;-
crease in net income of about $1,300 per year after mature production is
obtained. Thus, the adoption of these new technologies on the larger
acreage will result in an annual net income of $1,400 more than the net
income if the new technologies are adopted on the present acreage. This
illustrates the inter-relationships bctvm. increasing acreage and
adopting the new labor-saving technologies. The combination of these ad-
justments will result in considctable_ more gain than any one adjustment
alone.

The analysis of increasing the fruit acreage by 90 percent on Farm B
indicated an increase of $1,000 in the present value of average annual
incomes during the 20-year planning period. The expansion plans imcluded
no tart cherries; therefore, no gains from mechanical harvesting could
be expected from the larger acreage. Mechanical handling of fruit om the
larger acreage will result in a gain of $320 per year after the trees
reach maturity, while mechanical handling on the present acreage will
result in a decrease in net income. The expansion of acreage on Farm B
allows a greater gain from mechanical handling, although the gain is not
as great as that expected from mechanization of the harvest operations
on Farm A.

Expanding the acreage on Farm C by 40 percent will result in an in-
crease in average net incomes of about $500 per year, when future incomes
are discounted at five percent per year. Adopting mechanical harvesting
and mechanical handling on the larger acreage when mature production is
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obtained will result in additional increases in net income of $700 and
$340 respectively. Omn the present acreage, net income would show no gain
with adoptiom of these technologies.

. A 70 percent increase in acreage on Farm D will result in an
average increase in net income of $550 per year. Mechanical harvesting
on this larger acreage wvhen ;ho trees are mature will permit an additiomnal
increase in annual net income of $2,020. Use of mechanical handling will
account for amother $130 increase. A total increase in net income of
$2,150 can thereby be realized on the larger acreage with use of mechanical
harvesting and mechanical handling for the larger production. Adoptiom
of mechanical handling on the present acreage will result in an increase
in net income of $60, while mechanical harvesting will decrease the net
income. Thus, the advantages of using the mechanical methods on a larger
acreage are clearly indicated by the analysis for this case farm.

Farm D like Farm A would have about 14 acres of tart cherries after
the planned expansion. The analysis of mechanical harvesting with
standard performance rates and various yield levels shows that with 14
acres of tart cherries, yields of 6 tons per acre will permit a geain of
$2,290 from mechanical harvesting. On the same acreage with yields of
only two tons per acre, a decrease in net income of $330 is expected if
mechanical harvesting is used. Thus, although the expansion of acreage
will increase the possible benefits from mechanical harvesting, high
yields must also be obtained on the larger acreage.

On Farm E, a larger unit with less favorable conditions for expansion

than the other farms, increasing the fruit acreage would result in an
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$800 decrease in annual discounted net incoms. However, if the increase
in acreage is accompanied by adoption of mechanical harvesting and
mechanical handling, an increase in net income of 3600 per year can be
expected after the trees reach bearing age. This illustrates the im-
portance of the new mechanical equipment for the situstion of Farm E.

On each of the case farms, a gain in net income will be realized if
an expansion of the fruit acreage is combimed with the adoption of either
or both mechanical harvesting and mechanical handling. An cxpanai&n of
fruit acreage of 40 to 90 percent resulted in an expected increase in mnet
income in itself on the four farms with 20 to 60 acres of fruit. How-
ever, the adoption of mechanical harvesting and handlimg techniques on
the larger acreages after the trees reach maturity will add another $300
to $1,700 per year to the present value of future net incomes for these
farms.

Although an acreage expansion on the fifth farm would result in a
decrease in net income, the adoption of mechanical harvesting and
mechanical handling on the larger acreage will permit an increase in net

income.

Implications for Fruit Farms in General
The analyses of the case study farms suggest income-increasing
possibilities for many other medium-sized fruit farms through expansion
of acreage and adoption of mechanical equipwment for harvesting and
handling operatiomns.
The general analysis of mechanical harvesting indicates that at least

10 to 14 acres of tart cherries are needed to increase net incomes if
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average yields of four tons per acre are obtained. (Considerably larger
acreages are necessary if average yields are less than four tons per
acre.)

The 1956 southwestern Michigan fruit and vegetable survey indicated
that a large number of fruit farmers will be concerned with mechanical
harvesting and other adjustments for the tart cherry emterprise. MNinety-
three percent of the commercial fruit farms with gross incomes of $10,000
or more in this survey had some tart cherries. Only about a third of
these farms had more than 10 acres of chcrrin-‘-thc others had from 1 to
10 acres.l! Therefore, many of these fruit farmers will need to cxpud
their tart cherry acreage im order to realize the benefits from mechanical
harvesting which can generally be obtained on farms with 10 acres or
more of tart cherries. Harvesting sweet cherries or plums mechanically
in addition to the tart chcrrioo offer additional possibilities for in-
creasing net incomes in the future.

The qulyoh also indicated that farms which produced 10,000 bushels
of apples and/or pears, in addition to other fruits, can increase net
incomes by using mechanical handling methods. Some medium-sized farms
with 20 to 60 acres of fruit trees per operator may have sufficient
production to realize a gain from mechanical handliang. However, the
possibilities of increasing net incomes with this technmology are much

greater on larger farms.

lrrom unpublished data in the files of the Department of Agricul-
tural Economics, Michigan State University.
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Operators of farms which are smaller than these indicated sizes
will, in general, face considerable difficulty in bemefiting from mech-
anical harvesting or mechanical handling. To obtain the benefits of
these nev technologies, operators of many medium-sized fruit farms will
need to consider expanding their tree-fruit acreages. Tree-fruit
acreage can be expanded by planting young trees (as in the case-farm
analyses) or by purchasing additiomal bearing orchards. Marchasing
suitable bearing orchards as opportunities arise will enable many fruit
farm operators to expand acreage and obtaiam the benefits of mechanical
harvesting and mechanical handling on larger acreages. Althou;h this
method of expansion may entail a larger initial investment than planting
young orchards, the benefits from the larger acreage will begim to accrue
soon after expansion.

The use of mechanical harvesting equipment, which is particularly
well suited for tart cherries, may tend to increase the specialization
in that crop on some fruit farms. However, the present mechanical
methods are technically feasible for harvesting plums and sweet cherries
as well. Further improvements will probably emable these fruits to be
harvested economically with mechanical equipment in the future, although
the present techmology offers limited possibilities. Therefore, the
supplementarity among these enterprises for the use of mechanical harvesting
equipment will encourage diversification to some extemt. This supple-
mentarity vill somevhat balance the particular advantages for specialization
ia tart cherries.

Handling fruit mechanically with fork-lift equipment and bulk boxes

is particularly well suited for apples, although pears, plums, aad
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clingstone peaches can also be handled with this equipment. In additiom
the fork-lift equipment can be used with pallets to handle cherries and
freestone peaches. Therefore, although mechanical handling may tend to
encourage specialization in apple production to a degree, the supple-
mentarity with the other fruit enterprises for the equipment will also
tend to encourage diversified production of several fruit crops. The
particular advantages of mechanical harvesting for tart cherries and
mechanical handlimg for apples are further balanced, to some extemt, by
the fact that adoption of both of these technologies will provide ad-
vantages for the production of all of gh‘ major tree fruits growm in
Michigan. Thus, although the use of these technologies provides an added
incentive for increasing total fruit acreage, the prospect of increased
specialization in fewer tree-fruit crops is less apparent.

The results from analyses of a limited number of case farms have
certain limitations regarding general applicability to a large population
of farms. No two farms are exactly alike. Each individual farm operates
under somevhat different conditions including differences in size, kinds
of crops, amounts of other resources (including management capacity),
available market outlets, and climatic conditions of the area. Because
of the unique situation of each farm, the results of the case-farm analyses
cannot be expected to apply directly om other ferms. However, because the
results of all five case-farm analyses indicate similar patterns of imn-
come changes from similar adjustments, it seems reasonable to expect the
same general pattern of results on many other medium-sized fruit farms in

western Michigan.
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Data from the 1954 Census of Agriculture indicate that there are
about 1,700 commercial fruit farms in western Michigan with 20 to 60 acres
of tree fruits. Of these 1,700 farms in western Michigan, approximately
1,100 are in Berrien, Van Burem and Allegan counties. Because the case
farms are located in these counties, the results of this study will be
especially relevant for farms in this area. The results are probably
also applicable in some degree to medium-sized farms in other Michigan
fruit producing areas.

Farms with effective management and with high quality resources in
land and orchard site will, of course, have greater possibilities for in-
creasing income by expansion th;n farms with more limited resources. Four
of the five case farms which were used to explore the acreage expansion
probably represent rather favorable conditions for expanding the tree-
fruit acreage. All four of these farms have 20 to 60 acres of fruit crops
per operator, with indications of effective management by the operator as
well as relatively high quality resources in land and orchard site. The
fifth farm, which includes 100 acres of fruit trees, represents a somevhat
less favorable situation for expansion, im that management and orchard re-
sources appear to be less adequate than on the four smaller barms.

The benefits of mechanical harvesting and mechanical handling can
probably be obtained on many farms with various qualities of management and
orchard resources. Relatively high yields and large productiom, however,
are needed to increase incomes with these technologies. Mechanical handling
methods will be particularly importaat for the farms with large production
of apples and pears, although farms which produce l.crg'c quantities of

other tree fruits may also benefit from this technology. In general,
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increasing acreage in comnection with adopting the recemtly developed
techniques for mechanical harvesting and mechanical handling will probably
be important future adjustments for managers of many medium-sized tree-

fruit farms in Michigan.
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APPENDIX TABLE A
Estimated Annual Inputs Per Acre for Yeung Apple Orchards

Year Year
before of Age Age Age Age

Inputs plaat- plant- 1 to S 6 te 10 11 ¢to 15 15 &
: ing ing older
Br, B, Br, e,  Br. &,
Labor
i.ud clearance (removal y
of brush, stomes, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 10 1 - - -
Placing tree guards - 2 - - - -
Fertilizing and seeding 2 2 2 2 1 1
Hand hoeing - 10 8 & - -
Cultivating or mowing - & & [} 3 2
Spraying - 6 10 13 15 16
Pruaing - 2 & 8 12 22
Management and miscel-
laneous = 2 2 4 S ]
Total hours 14 38 k) | 3 38 &7
Dol. Dol. Dol. Dol. Del, Dol
Materials Expenses
Nursery stock
(54 trees per acre) - 51 3 - - -
Fertilizer for cover crop 18 9 9 & 3 3
" for trees - - S 10 12 17
Lime 9 - - - P -
Cover crop seed 6 3 3 3 - -
Spray material - 10 15 3 50 60
Mouse bait - 3 3 3 - -
Tree guards - 6 - - - -

Machine Operatiang Expenses 15 10 8 10 15 17
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APPENDIX TABLE B
Estimated Anaual Inputs Per Acre for Youmg Pear Orchards

Year Year
before of Age Age Age Age

Inputs plaat- plant- 1 to 5 6 to 10 11 to 15 15 &
_ing ieg older
Br. Hr, Hr.  Br. B, Bt
Labor
Land clearance (removal
of brush, stomes, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 18 3 - - -
Placing tree guards - 3 - - - -
Fertilizing and seeding 2 2 2 2 1 1
Hand hoeing - 16 16 3 - -
Cultivatiag or mowiag - | 4 L 3 2
Spraying - & 7 7 9 9
Pruaing - 2 3 6 12 18
Management and miscel-
laneous = 2 2 & 6 s
Total hours 14 52 37 26 31 36
Dol. Dol. Dol. Dol. Dol. Dol.
Materials Expenses
Hursery stock
(108 trees per acre) 103 - - - - -
Fertilizser for cover crop 18 7 7 3 3 3
" for trees - - 4 9 11 14
Li' , - - - - -
Cover crop seed 6 3 3 3 - -
Spray material - 10 12 16 26 38
Mouse bait - 3 3 3 - -
Tree guards - 12 - - - -
Machine Operating Expenses 15 16 9 9 11 12
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APPENDIX TABLE C
Estimated Annual Inputs Per Acre for Youmg Tart Cherry Orchards

Year Year
before of Age Age Age Age

Isputs plant- plant- 1 to 5 6 to 10 11 to 15 15 &
fog fiag older
Hr. Hr. Mr.  Hr.  Br.  Br.
Labor
Land clearsnce (removal
of brush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 20 2 - - -
Thioning - - - - - -
Fertilizing and seeding 2 2 2 2 2 2
Hand hoeing - 20 14 2 - -
Cultivating or mowing - 4 & & & )
Spraying - 6 8 10 11 11
Pruning - 3 7 9 10 10
Management and miscel-
lansous = 3 2 -2 -3 =2
Total bhours 16 58 39 29 30 30

Materials Expenses

Nursery stock

(108 trees per acre) - 108 S - - -
Fertilizer for cover crop 18 9 9 9 9 9
" for trees - - & 8 13 17
Lime L) - - - - -
Cover crop seed 6 3 3 3 3 3
Spray material - 8 15 20 22 23
Mouse bait - 3 3 - - -
Tree guards - 12 - - - -

Machine Operating Expenses 15 16 9 10 12 12




APPENDIX TABLE D
Estimated Annual Inputs Per Acre for Youmg Sweet Cherry Orchards

143

Year Year

Inputs before of Age Age Age Age
npu plant- plamt- 1 to S 6 to 10 11 to 15 15 &
iog  ing older
Br. Hr. Hr.  Br.  Hr.  Br.
Labor
Land clearance (removal
of brush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 17 2 - - -
Fertilizing and seeding 2 2 2 2 2 2
Hand hoeing - 17 15 3 - -
Cultivating or mowing - 4 4 & 4 4
Spraying - 6 8 10 12 13
Pruning - 3 6 9 10 10
Management and miscel-
laneous = 3 2 2 3
Total hours 14 52 39 30 N 32
Dol. Dol. Del. Dol. Dol. Dol.
Materials Expenses
Nursery stock
(90 trees per acre) - 9 - - - -
Fertilizer for cover crop 18 9 9 9 9 9
" for trees - - 4 8 14 17
Lime 9 - - - - -
Cover crop seed 6 3 3 3 3 3
Spray material - 8 13 25 30 31
Mouse bait - 3 3 - - -
Tree guards - 10 - - - -
Machine Operating Expense 15 13 9 11 13 13




APPENDIX TABLE E
Estimated Annual Inputs Per Acre for Young Peach Orchards

Year Year
Inputs before of Age Age Age Age
plant- plant- 1 to 5 6 to 10 11 to 15 15 &
ing ing ___older
Bc. Hr. Hr. Hr, Hr. Hr.
Labor
Land clearance (removal
of brush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 20 2 - - -
Thinning - - S 15 21 23
Fertilizing and seeding 2 2 2 2 2 2
Hand hoeing - 20 12 - - -
Cultivating or mowing - 4 4 4 4 4
Spraying - 4 8 11 12 12
Pruning - 4 9 12 18 23
Management and miscel-
laneous = 3 2 2 3 23
Total hours 14 57 &6 46 60 67
Dol. Dol. Dol. Dol. Dol. Dol.
Materials Expenses
Nursery stock
(108 trees per acre) - 91 4 - - -
Fertilizer for cover crop 18 9 9 9 9 9
" for trees - - 4 8 13 17
Lime 9 - - - - -
Cover crop seed 6 3 3 3 3 3
Spray material - 6 20 30 35 35
Mouse bait - 3 3 - - -
Tree guards - 12 - - - -
Machine Operiting Exgemses 15 16 11 13 14 14
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APPENDIX TABLE ¥
Estimated Annual Inputs Per Acre for Young Plum Orchards

Year Year
Inputs before of Age Age Age Age
npu plant- plant- 1 to 5 6 to 10 11 to 15 15 &
ing ing ._older
Labor
Land clearance (removal
of dbrush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 20 2 - - -
Fertilizsing and seeding 2 2 2 2 2 2
Hand hoeing - 20 12 - - -
Cultivating or mowing - 4 4 46 3 3
Spraying - 6 8 10 11 12
Pruning - 3 S 8 10 11
Management and miscel-
laneous = 32 2 2 13 2
Total hours 14 58 3s 26 29 k3 §
Dol. Dol. Deol. 1. Do}l. 1,

Materials Expenses

Bursery stock
(108 trees per acre) - 103 - - - -
Fertilizer for cover crop 18 9 9 & 3 3
" for trees - - 4 8 13 17
Lm 9 - - - - -
Cover crop seed 6 3 3 3 - -
Spray material - 8 13 20 25 27
Mouse bait - 3 3 - - -
Tree guards - 12 - - - -

Machine Opérating Expenses 15 16 9 10 12 12
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APPENDIX TABLE G

Estimated Yields from Young Orchards, as a Percemtage of Mature m«luctinl
Age Apples ;;:rg: s csh':': s Peaches Pears Plums
(years) eecoeoceowceccccee(Percont) = = = o 2o c o 0 oo e-
1 0 0 0 0 0 0
2 0 0 0 10 0 0
3 0 10 0 20 0 0
& 0 20 0 35 0 10
5 0 30 15 50 0 20
6 10 40 20 65 10 30
7 20 50 25 80 20 50
8 30 (1] 30 90 30 60
9 40 80 40 100 40 75
10 50 95 50 100 50 90
11 60 100 60 100 60 95
12 70 100 70 100 70 100
13 80 100 85 100 80 100
14 90 100 95 100 90 100
15 100 100 100 90 100 100

1‘rhuo estimates were made sfter comsultation with R. P. Larsea of the
Michigan State University Herticulture Departmeat.
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Year Year
Ioputs before of Age Age Age Age
plant- plant- 1 to 56 to 10 11 to 15 15 &
dog  ing ___older
Br. Br. Hr.  Br.  Hr.  He.
Labor
Land clearance (removal
of brush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 20 2 - - -
Thinning - - -] 15 21 23
Fertilizing and seeding 2 2 2 2 2 2
Hand hoeing - 20 12 - - -
Cultivating or mowing - 4 4 4 4 4
Spraying - 4 8 11 12 12
Pruning - 4 9 12 18 23
Management and miscel-
laneous = 3 2 2 3 3
Total hours 14 57 &6 46 60 67
Dol. Dol. Dol. Dol. Dol. Dol.
Materials Expenses
Nursery stock
(108 trees per acre) - 91 4 - - -
Fertilizer for cover crop 18 9 9 9 9 9
" for trees - - 4 8 13 17
Cover crop seed 6 3 3 3 3 3
Spray material - 6 20 30 35 35
Mouse bait - 3 3 - - -
Tree guards - 12 - - - -
Machine Operiting Expenses 15 16 11 13 14 14
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APPENDIX TABLE ¥
Estimated Annual Inputs Per Acre for Young Plum Orchards

Year Year
Iaputs before of Age Age Age Age
apu plant- plant- 1 to 5 6 to 10 11 to 15 15 &
ing ing : older
Labor
Land clearance (removal
of brush, stones, etc.) 6 - - - - -
Plowing and fitting land 6 - - - - -
Planting trees - 20 2 - - -
Fertilising and seeding 2 2 2 2 2 2
Hand hoeing - 20 12 - - -
Cultivating or mowing - & & 3 3
Spraying - 6 8 10 11 12
Pruning - 3 S 8 10 11
Management and miscel-
laneous = 3 2 2 3 2
Total hours 14 58 3s 26 29 31
Dol. Dol. Dol. 1. Dol. 1,

Materials Expenses

Bursery stock
(108 trees per acre) - 103 - - - -
Fertilizer for cover crop 18 9 9 & 3 3
" for trees - - Y ] 13 17
m 9 - - - - -
Cover crop seed 6 3 3 3 - -
Spray material - 8 13 20 25 27
Mouse bait - 3 3 - - -
Tree guards - 12 - - - -

Machine Operating Expenses 15 16 9 10 12 12
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1

“Tart

Ags Apples cherries charries Pasches
(years) e ceeccceccenvcc(Percent) - e - c e c s e = o = =

1 0 0 0 0

2 0 0 0 10

3 0 10 0 20

6 0 20 0 35

5 0 30 15 50

6 10 40 20 65

7 20 50 25 80

8 30 65 30 90

9 &0 80 40 100
10 50 95 50 100
11 60 100 60 100
12 70 100 70 100
13 80 100 85 100
14 90 100 95 100
15 100 100 100 90

Sweet

Pears

Plums

O © © o o

10
20
30

3

70
80
90
100

0

0

0
10
20
30
30
60
75
90
95
100
100
100
100

l‘nnu estimates were made sfter comsultation with R. P. Larsoa of the
Michigan State University Horticulture Department.
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