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Abstract:

This study is concerned with farm land appraisals from the point of view of the prospective buyer who
is already an established farm or ranch operator. The study is intended to furnish a method of
answering the questions How much can a farmer or rancher afford to pay for land to be added to an
existing unit? The underlying hypothesis of this study is that land purchased for incorporation with an
existing unit is valued on the basis of the increment in net income that the additional land contributes to
the income of the entire unit, rather than on the basis of -the net income that the added land might
produce as a separate operating unit.

A general description of conventional land appraisal methods is presented, together with some analysis
of the price influencing elements taken into account by the various methods. With the knowledge
gained from' a recent Montana survey and with the use of economic theory the inadequacies of price
influencing elements contained in conventional appraisal methods and the inadequacy of accounting
and measuring devices are explored. One of the major price influencing elements not usually accounted
for in conventional methods is the "marginal demand price The "marginal demand price" is defined as
the difference between the price of additional land when appraised as a separate operating entity and
the price of the same land when incorporated with an operating unit already in existence. Other
elements that could influence price but were not accounted for by conventional -methods were; (1)
current assets held by the prospective buyer, and (2) possible'savings to a prospective buyer, which
could be considered earnings if alternative costs were considered.-, A land appraisal model that takes
into account price influencing elements that aren't considered in the conventional land appraisal
methods is presented. This model is a product of the knowledge gained from the survey and the
analysis of the appraisal methods. This appraisal model adds the capitalized value of the existing unit to
the capitalized value of the additional unit and subtracts the sumt from the capitalized value of the
combined unit which results in the obtaining of the marginal demand price. Adjustments are made for
capitalized savings, terms of payment in view of the income tax structure, current assets held, and
terms of finance. The adjustments listed plus other social and economic adjustments are added to the
marginal demand-price and the capitalized value of the additional unit. This will be the total value of
the additional unit.

The conclusions of this study are that one of the underlying causes of increased land values in a period
of declining farm income and rising interest rates is the accounting of the marginal demand price. One
important factor influencing the marginal demand price is the decreasing average operating costs per
acre as the size of farm increases.
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ABSTRACT

This study is concerned with farm land appraisals from the point of
view of the prospective buyer who is already an established farm or ranch
operator. The study is intended to furnish a method of answering the
question: How much can a farmer or rancher afford to pay for land to be
added to an existing unit? The underlying hypothesis of this study is that
land purchased for incorporation-with an existing unit is valued on the
basis of the increment im net income that the additiomal land contributes
to the income. of the entire unit, rather than on the basis-of -the net
income that the added land might produce as a separate operating unit.

.

A general description of conventional land appraisal methods is pre-
sented, together with some analysis of the price influencing eleménts
taken into account by the various methods. With the knowledge gained from
a recent Montana survey and with the use of economic theory the inadequacies
of price influencing elements contained in conventional appraisal methods
and the inadequacy of accounting and measuring devices are explored. One
of the major price influencing elements not usually accounted for in con-
ventional methods is the "marginal demand price."-'The "marginal demand
price" is defined as the difference between the price of additional land
when appraised as a separate operating entity and the price of the same
land when incorporated with an operating unit already in existence. Other
elements that could influence price but were not accounted for by con-
ventional methods were: (1) current assets held by the prospective buyer,
and (2)-possible savings to:d prospective buyer; which could be considered
earnings if alternative gosts were considered.:.

A land appraisal model that takes into account price influencing ele=~
ments that aren't considered in the conventional land appraisal methods is
presented. This model is a product of the knowledge gained from the
survey and the analysis of the appraisal methods. .This appraisal model
adds the capitalized value of the existing unit to the capitalized value
of the additional unit and subtracts the sumi from the capitalized value
of the combined unit which results in the obtaining of the marginal demand
price. Adjustments are made for capitalizéd savings, terms of payment in
view of the income tax structure, current assets held, and terms of finance.
The adjustments listed plus other social and economic .adjustments are
addéd to the marginal demand.price and the capitalized value of the addi-
tional unit. This will be the total value of the additional unit.

The conclusions of this study are that ome of the underlying causes
of increased land values in a period of declining farm income and rising
interest rates i's the ‘accounting of the marginal demand price. One
important factor influencing the marginal demand price is the decreasing
average operating costs per acre as the size of farm increases.
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PART .1
INTRODUCTION

The. Problem Situation

The trend at the present time is toward larger farm unitsog/ Larger
farm units are generally accomplished in one of three ways. First, an
operator may lease more land for increasing his unit size. ;oasing can
take several forms such as cash rent, crop share, or cow unit grazing per-
mits, Secondly, the person that doesni%'airoady operate land may simply
purchase a unit of sufficient size to compiy with the trend teo larger
farms, or make an aggregate of'purchases where some purchases are of
smaller than desired size. Precisely the same process of acquiring a
larger farm unit applies to fhe person who has sold or relinquished his
'rights to a piece of land he previously operated. The third way to
increase the si%e of a farm is by purchasing additional land.

Any land transfer that represents only a-portion of land to be opera-
ted b; the purchaser is of concern in this study. ”ﬁpparently a somewhat
different basis of valuation.is followed for land £o~be added to an_exist=
ing farm than for a complete farm upit. It appears that buyers often tend
to value such land in terms of the additional.net income possible from the

2/

entire farm if the additional land can be acquiréd;

__/ John C Bower, Maurlce C Taylorland Mae F True, Looklng Ahead w1th

- Montana Farmers and. Ranchers, Agrlcultural Experimént“Station-and -
‘Extensidni- Setvice, Montana: iState College, Bozeman, Montana, Folder
“No. 47 Fall 1957, leafleto-~

2/ United States Department of Agriculture, The Farm Real Estate Market,
' .ARS U.-S Government Prlntlng Offlce, Washlngton,,D C., March 1955,

I‘.po
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A survey conducted in four counties of Montana covering the period
Januaay 1, 1956 to March 31, 1957 indicatad that 90 percent of agricul-
tural land iransfera were consumated byvé&nché&ers who already operated

farm or ranch lands. Dr. Layton S Thompson in his bulletin hanglng

:Aspects of the Farm Real Estate Sltuatlon stated that o"du:r:n.ng the period
1940 to 1946 85 percent of theléracts which changed ownership were pur-
chased by people who already operated landfﬂ—/ .This does not mean that
all these‘transfers were for farm enlargemeata. Looking at the national
scene and considering all types of farm lands used for many different
purposes, the percentage of transfers for farm enlargement is somewhat
smaller. Table I, indicates that in 1954; 32 percent of the land trans-
fers that occurred were for farm enlargementog/ This still suggests that
a significant number of transfers are for farm enlargements.

How the buyers who were interviewed in the 1957 survey arrived at
the prices they paid for the, land they purchased was not always clear.
However, several rational processes.were indicated. Derivations'and
combinations of capitalization of income,‘comparisons and reproduction
cost methods were noted. Various bargaining techniqueshwere observed

which would presumably reflect supply and demand. relationships. But,

seldom would an interviewee state that he had taken imto account the.

1

%/ Layton S. Thompson, Changlng Aspects of the Farm Real Estate Sltuatlon
in Montana, 1940 to 1946, Montana Agricultural” Experiment Station, '
Bozeman, Montana, Bull. 440, January 1947, p. 19,

g/ United StatesﬂDepartmeat of Agriculture, © ﬁcit,, July 1955, p 14.




TABLE I. ALL FARM TRANSFERS: pERcEyIAGE FOR FARM ENLARGEMENT, SELECTED MAJOR TYPE OF-
FARMING AREAS, 1949-1955.8/ - =« .1« o L R

‘Tybé'of %érmiﬂg éréa o .  IAver%éé C lééé - i953 . ﬁn.—l§54. - 1955
: L 1949-19%5 _ 7 _
-+ Percent -~ Pe¥cént - Percept.v Percent“f-Pe;cent .
Eastern Dairy 12 15 16 6 15
General Farming : 18 21 .19 18 21
éastern Corn Belt 25 30 33 33 40
Western Corn Belt . 26 26 30 31 34
Wheat Areas (Eastern) 46 48 49 50 57
Burleyhiobacco | 11 20 20 19 29
WesterniCptton 26 32 30 32 37
Western éange Livestock 29 32 - 32 36 37

United States 23 ‘ 26 28 29 32

”3/ Source: United States Department of Agriculture, o .cit., July 1955, p. 14.- Of all the
land transfers that occurred:in the several areas the percent that represents
farm enlargements is indicated.
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increased value to the property he already owned by adding additienel
land, even when it was apparent to the purchaser and when it was the main
feason he divulged that he’was in the market for land to begin with. . Per-
haps.the reason this effect is not taken into account (or, at any rége;
not quantified by the purchaser) when figuring the purchase price ig
because 'the marginal value is very difficult to measure; People must. be
aware of an increase or decrease in value of land they own by adding
additional land as it;appraoches or declines from an economic unit, but
they do not know.how:to goiaboutrmeaeuring the marginal effect. .Never=-
theless, presemt land values seem to indicate this effect ‘is beieé taken
into account. —/ Increa51ng land values in a period of decllnlng farm
income suggests some underlylng forces, and one of these forces could be
the accohhﬁing of a marginal effect,—/_

Some current appraisal methods tend to deal with a pieee of land as
if it were a complete unit by itself. Considering these appraisal methods
from a seller!s viewpoint they would be  justifiable, especialiy if it is
all the land‘that’the seller operates. An appraisal of a piece of land
that a prospective buyer has in mind should takeuinto'coqsideration all
land that the buyer operates. In suchka case it would lese its identity
but would add of detract value-to the land of the prospective buyer

-already operates, and similarly the other land would be effecting its

value.

—/ The Equ1table Society, Farm Loan News, 261 Madlson Ave°9 New York 16
New York, October—November 1955, p. 7o

2/ Unlted-States_!epartment of.Agriculture,‘og.eit., March 1955, p. 6.
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In essence, it appears that present agficultural land appraising
techniques dondt include a calculated effect caused by economies of scale
or land relationéhips, i.e. the effect on value of a piece of land due to
adding additional land. This effect must be taken into account if a land

buyer is to determinme accurately how much he can offer or pay for a piece

of land he desires to purchase.

The Research Problem and Limitations

The Research Problem
This study is concerned with the econemic implications involved when
a prospective land buyer, who already operates agricultural land, deter-

mines the price he can pay.for an additional piece of land.

Limitations to the Problem

There are a host of factors affectiné value that enter into an ap-
praisal method for a prospective buyer who already operates land. This
study will be doncerned‘with the possibility ofljust one value effect. 1In
ofder to study just one value effect that has not been incoﬁpgrated in
formalized appfaisal ﬁethods it bécomes necessary to point out the fol-
lowing limitations: (1) insufficient primary data, (2) the numerous
assumptions necessary to build up an ideal model for appraising land, (3)
the restraints imposed by holding all variables constant except one in
attempting to appréximaté actual market values and (4) inadequacies in

secondary data.
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Objectives

The main objective of this study is to show that there is an .addi-

tional factor affecting value of land that must be taken into account by

a prospective land buyer, who already operates land. To achieve the main

objective, the following minor objectives will also have to be attained:

1.

2,

To. describe the factors affecting land values théﬁ are considerf?
in.current approved appraisal methods and by free-lance buyers.

To appraise the importance and completeness of the elements that
compose the current methods of approved appraisers and free-
lance buyers in view of certain implications of economic theory.

Construct an ideal model for appraising land frem the buyers
viewpoint. >~ "

Isolate the marginal demand priceg/effect caused by adding addi-
tional land. ’

Test the validity of the marginal demand price effect by using
case studies. .

-Hypothesis

By incorporating a piece of land with other lgnd a change in value

will result because of changes im the scale of the unit which has an

effect upon the net revenue. The change in value will be a positive

relationship to economies of scale. A land buyer can benefit from esti-

mates of marginal value as he attempts to determine the maximum price he

i/ Free-lance buyers refers .to buyers who do not use the services of
commercial appraisers.

2/ Marginal demand price is defined. as the difference between the price
of additional land when 'dppraised as ‘a sepatate operating entity
and the price of the same land when incorporated with an operating
unit already in existence,
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can pay for additional units of land, and realize returns on investment

comparable with other alternatives.

Procedure

In Part II a general description of land appraisal techniques will
be_presented to ascertain the value-influencing factors and elements that
are currently considered in varioue land appraisal metheds. This will
entail the use of secondary as well as primary data.

IThe secondary material that will be used in tﬁis;sectiee will be
utilized to present current appraisal methods that are employed. The
following sources will be used: How Much Can a Cattleman Pay Per Anlmal

\.A “

Unlt For a Cattle Ranch?, a paper presented by M. M Kelso dlsplaylng a

.cost per anlmal unlt method of land appraisal, and Rural Appralsals, by

Creuse and Everett, presenting the Amerlcan Rural Appralsal System.

The prlmary data were obtalned from a land pricing survey 1n“Montana
covering the four counties indicated in'Fiéure_l; This survey was cen-
ducted in the summer of 1957. All land fransfers that reflected a rea-
sonable market value during the period Jayuary 1, 1956 to March 31, 1957
were investigated. Buyereg sellers and Bidders that still:remained in the
areas were interviewed,"Table 11 shows the number of transfers consumated,
the number of buyeis interviewed and the number of sellers interviewed in
each afea; However, only thefbuyers'gschedules will be used in this
study. ihe sellers' schedules will be used enly as a cross .check fer

accuracy of information.




MONTANA

Figure 1. Areas Where the Land Pricing Survey Was Conducted in the Summer of 1957.
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TABLE II. NUMBER OF TRANSFERS AND INTERVIEWS IN THE AREAS OF THE LAND
‘ PRICING SURVEY. ' S o o

Judith - Yellow- "Eastern’
Item Basin stone Prairie Wibaux Fallon
: , County County County <County County

Total number of transfers that
reflected a reasenhable value
from January 1, 1956 to
March 31, 1957 27 102 2 26 21

Number of buyers interviewed ; :
that remained in the area 16 55 1 17 13

Number of sellers intérviewed
that remained in the area 9 35 1 10 9

[Q

The completeness and importance of all price influéncing factors will
be appraised in view of certain aspects of economic theory. An analysis
of the appraisaltmethods presented should bring out certain shortcomings
in these methods. |

Part ¥II of the report will be the formulation of a model considered
to.bé ideal for appraising land from the buyers viewpoint. iAfter the
formulation of the model it will become necessary to hold all the value
influencing factors constant except the value effect factor caused by add-
ing additional land. By allowing this factor to be the only variable the
measure of its effect on value will be determined by appraising case
studies in the following manner: (1) appraising the land for sale as a
single unit, (é) app;aising the land the prospective buyer currently
operates by.itéelf, (3) appriase both pieces of land as a combinafion,

and (4) adding the two separate appraisals together and subtracting from
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the combiried appraisal to determine the difference. This difference
will be the difference in value due to the land combination or the mar-

ginal demand price.
In the final section conclusions will be drawn concerning the

validity of the tested value effect and the possibilities for further

research in land appraisal.




PART II

PRESENT LAND APPRAISING TECHNIQUES
- AND THEIR.IMPQRTANCE '
Formalized Land Appraising Techniques
There are a.gumber of éiffeéént methods of appraising land. Most of
the appraisal methods over-lap and contain common elements. Some‘
appraisal methods show only a slight resemblance to other metheods; yet
all appraisals are aimed at a value determination for some particular
purpose. Regardless of the method of appraisal that a person chooses, it
is imperative that he knows what kind of value it is that he is looking
for,
The manner in which the Qmerican Rural Appraisal System looks upon

Y,

the different kinds of value.is shown in Figure 2. Lands are appraised
for investment vaiue, tax value, condemnation value, loan value, normal
agricﬁltural value, liquidation value and fair market value. .All of
these stem from é basic valueo"Basic value is derived from earnings
after certain adjustmentsng/ Any factor that affects basic value

should ultimately show up in the -special values, It is for this reason

that extreme care should be taken in determining basic value.

l/ Earl F. Crouse and Charles H. Everett, Rural Appraisals, Prentice
Hall, Englewood Cliffs, New Jersey, January 1956, p. 263.

2/ 1bid., p. 263.
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4& Special valués

Kinds of Value

Soarces of Value

Figure 2,, The American Rural Appraisal System. Basic Value is Derived
from Earnings and Adjustments. Special Values Come Out of
Basic Value.

Source; Earl F . Crouse and Charles H. Everett, op.cit., p. 263.
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To examine the pfocedures in éppraising land for all the special
valueé is beyond the scope of this study.  Instead "fair market value,“i/
particularly from the guyers viewpoint, wili be the'facet to which thié

study will be restricted. -The intentional restriction of all the value

"affecting factors other than. capitalization of .income in determining

"fair market value” does not:invalidate their impertance. Their impor=-
tance. Their importahce is not questioned and they are accepted as
worthy constituents of an appraisal system. However,'"fair market
value™ with capitalization of income as the only pricé influencing
factor will be the area of study.

The appraisal of the significance apd completeness of various
appraisal methods in a following section will bé déne in terms of the
income earning potential of a piece of land from a prospective buyer's
viewpoint. In setting out these appraisal methods this area, again,

will be all that will be censidered.

Thé American Rural Appraisal System

The first appraisal method under consideration will be that method
entitled the American Rural Appraisal System. The American Rural
Appraisal System is based upon appraisal principles set forth by the

American Society of Farm Managers and Rural Appraisers. Under this

system an appraisal value is determined by a combination of the-income

v "Fair market value" is the price at which a rural property may be
expected to change hands. from a willing, able, and informed seller
to a desirous, able, and informed buyer within a reasonable time
and with a substantial cash payment.
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capitalization, comparison and reproduction cost methods. Income capitaii—
zation is looked upon as a direct and primary approach while comparison
is an indirec? approach. .The use of both the income and capitalization
comparison appfoaches are used in every appraisal, and one is not empha-
sized to the minimization or exclusion of the other. Reproduction cost
is used primarily for analyzing the value of improvements.

The appraisal procedure of the American Rural Appraisal System is
divided into two phases. First, an inventory of the resources is taken.
Secondly, the resources are fhen,converted to dollar value. "Similarly,
estimated farm earnings are derived from (1) the physical productivity
of the farm based on the inventory of its resources and (2) the economic
value of the product based on expected comﬁodity prices less anticipated
expenses,"l/

In estimating future income and expenses under the capitélized earn-
ings approach reliance 1is placég primarily on historical data. However,
reasonable care should be taken\that a typical period of inceme and
expense is represented. )
| To derive capitalized value from earnings entails the process of
calculating net income and dividing by an appropriate rate of interest.
Net income is found by subtracting all farm costs from gross farm income.

There are five steps the American Rural Appraisal System makes so that
full consideration is given to all aspects of income and expense. This

is not meant to imply that the following five steps listed are necessary

Y 1pid., p. 370.
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in every case, nor that the steps have to be considered-in the sequence
stated. Rather, they are steps that facilitate the determinatien of
income and expense. When measuring the earnings of rural property the
fellowing five steps or kinds of data are considered: (l) the sharerof
income to land, (2) productivity estimates, (3) cash rentals, (4) expenses

and (5) commodity prlces°

The share of income to land for the farm being appraised is what
is used an capltallzatlon;‘ The net return figure is obtained by finding
that income attributable to land after all operating and maintenance costs
have been deducted., _HoweVer, some difficulty can arise due to lack of
records necessary for the calculation of income and expense. An alter-
native method of deriving net income is to consider a crop snaie rental
basis that is typical for the locality. Another approach is to use
data Which may be available onfoperators%kincome and expense for farms

similar to the farm being appraised.

Product1v1ty estlmates help the appraiser determine how past use of

the land has affected fertlllty and what can be expected of the land in
the future. Important points to be considered are: (a) cropping system,
(b) what yields can be expected under typical operation, (c) trends in.
kinds of crops andh(d):effects of government agriculturalplrogramso
Qash'rents not etherwise shown as income, should be considered when
the farm.is\iocated in an area in which cash renting is common practice.

Again, the typical rental rates for the area should be used. This pro=

cedure facilitates the separation of production between ownership and

operation.
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Expenses that ére to be deducted from gross income are computed on
an annuél basis. The six major expenses to comsider are: (a) general
" real estate taxes;-(b) special taxes, (92 insurance premiums, (d) main-
tenance, (e) management and (f) other expenses which include: all those
expenses which must be bornevby the land;or& under typical operation in

order to obtain that portion of the crop assigned to him.

Commodity p;ices are worthy of careful consideration because of the
imporfant effect they have on net income,“‘Prices vary as to time, geo-
graphical aréa, and production. Therefore, the following points must be
considered: (a) time element -- trends are more impértant in this case
than averaées, (b) area element -- storage facilities and distance to
market, (c) quali£y element ‘and (d) the source of data -- e.g., from the
government crop reporting  services

After the foregoing five steps have been completed the annual net
income from land is determined‘fiom the data and is capitalized at an .
appropriate interest rate. The capitalization or interest rate is some-
times diffipult"co:determine° However, it should be consistent thirough-
out an area. The four factors that influence the rate of capitalization
for a particular area are as follows: (a) money market -- genéral and
regional; (b) risk -- physical and economic; (9) marketability, indicated

by liquidity of investment im farms of the region; and (d) competition with

other forms of investmemt,}

i/ Ibid., p. 382.
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In summary, what has been done to determine the income earning poten-
tial of a piece of rural land'as set out by the American Rural Appraisal
Syétem is as follows: first, a typical operating plan was detefmined;
second, yields were estimated; third,'productibn between ownership and
operation were divided; fourth, probable prices for preducts sold were
selécted; and fifth, expenses were deducted. The net annual income was
thgn divided by .the appropfiate interest fate which gave the earnings
value to a particular piece of land.

After capltallzed earnlngs have been determined under the Amérlcan
Rural Appralsal System comparatlve adJustments are made. Using the com=
parison approach for making adjustments such as home use,IIOCatlon and
recreation is defimitely an important part of an appraisal mefhod° So
is the reproduction cost approach valid in determining values of build=-
ings as set out by the Qmerican Rural Appraisal System. However, these
approaches, regardlegsdof theirlimportance, do not affect.the marginal
-demand price.for land. 'fhe marginal demand price for land, would be
reflected solely in the income earnings section of the American Rural
Appraisal System. _For this reason the income earnings gection as set
forth will-concludé the presentation of the_American Rural Appraisal
System. | ‘ -

Cost Per Anlmal Unlt Method of Appralsal

T .
A method by Whlch livestock ranches could be appraised has been pre-

senged by Dr. M. M. Kelso in his paper, How Much Can a Cattleman Pay Pex
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AU For a Cattle<Ranch?i/ This method of appraisal rests upon these basic

ideas as stated by Dr. Kelso:

"m]. It's put on a per AU basis so as to be applicable to
ranches of a wide range of sizes. Within rather wide limits, costs
and returns in cattle ranching are-almost directly proportional
to numbers of AU run. The limits are roughly between 150 AU as a
minimum and 600 AU as a maximum. Within these limits the operator
with incidental hired help can do all the labor. Beyond 600 AU
it rapidly becomes a management proposition for the operator with
practically all labor hired. I'm not sure just how well my figures
fit that sort of a set-up. But, about 90% of all ranches fall
within the sizes I mentioneds

"2, It involves determining a net return per AU to _pay real
estate charges by figuring costs per ‘AU that include cash operating
costs exclusive of real estate taxes and interest on real estate
mortgages and including a.return for the operator’'s own and his
family's labor (of you can call it a charge for the value of the
operator's and his family's labor valued at hired labor rates) and
including a charge for interest on non-real estate capital. These
costs are subtracted from the gross income received per AU. The
difference is the return per AU available to pay for real estate
~= either in the form of rentals, real estate taxes, gra21ng fees,
interest on mortgages, or interest return on the owner's equity in
real estate, or any comblnatlon of these real estate charges°

"3.* What one can afford to pay for real estate per AU is
determined by taking out of the return per AU available for meet-
ing real estate charges an amount for real estate taxes and then
capitalizing the remainder at a rate representative of the interest
return one should expect to secure on real estate investment
(usually taken to be the rate commonly charged on real estate
mortgages) .

"4, The rental value or investment value per acre of differ-
ent grades of ranch grazing and hay lands is then determined by
determining the AU month carrying capacity of the ranch (or acres
of grazing land required per AU for the grazing season and the hay

M. M. Kelso, How Much Can a Cattleman Pay Per AU for a Cattle Ranch?,
Unpublished mimeo, Montana State College, Bozeman, Montana, January
29, 1949. See also -- M. H. Saunderson, A Method for the Valuation

of Livestock, Ranch Properties and Grazing Land, Montana State College,

Agricultural Experlment Statlon, Bozeman, Moentana,Circular 6, March 1,

1938,
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lands relative to haY requirements$ per AU on the ranch) and trans-

lating these productivity figures into how much one can afford to

pay per acre for them so as to keep his AU real estate charges with-=

in limits set by the preceding part of the analysis." l/

An illustration of how this method of land appraisal based upon an
animai unit cost works can be seen by referring to Tables III, IV and V.
Tables III, IV énd V are similar to those used by Dr. Kelso in illustrating
his analysis. Dr. Kelso chose two different pricellevels to demoﬁstrate
his analysis where I have chosen one. But, the figures aren't so impor-
tant as the idea of the method. The tables differ some from Dr. Kelso's,
but the main idea is intact. I have chosen to deviate from Dr. Kelso's
approach piimarily for-clarification°

Table III, line 3 gives gross income’ per AU. Line 4 through line 9
portrays operating cost. By subtracting llne 10 from line 3 a margin of
annual returns with which to pay amnnual real estate charges of all kinds
is derived (shown by line 11). At this point-real estate taxes can be
. dedgcted giving a net retﬁrﬁ‘figuré which'can be capitalized at a going
rate éf interest to give a capitalized value per animal unit (shown on
line 14). The capitalized value per animal unit can be translated into
capital value per grazing and feeding season, or lease value per grazing
season.

Table IV shows how income available to pay real estate charges per

animal unit can be broken down into an animal unit month (AUM) cost (lines

1 and 2 of Table IV). Thls figure can then be multiplied by the number of

Y oy, m. Kelso, op. cit., unpublished mimeo.
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CAPABLE OF SUPPORTING ONE ANIMAL UNIT PER YEAR.

BUDGET ANALYSIS DETERMINING THE VALUE OF REAL EST TE

10.

llﬂ

12,

13,

14,

"

275# beef produced per AU @$13.00 cwte o » . & °'$36.00

Miscellaneous income per AU . o . + o o o o o o s _4,00"

Gross income per AU « ¢« o ¢ o s « + o o o o o o o

Labor (including value of operators and his
family's labor valued at hired labor rates) . . . $17.50

Feed and salt o« o o o o o« o s o o o o o s o o o o .50

Depreciation and repairs on equipment and improve-
MENES o o o « = o o « o o o o o s o o 0 o s o o« 650

Taxes == cattle and equipment only . . . « .« . . .50

Général operating expenses .« o« o « « o o o o o o $25.00

Interest on the investment in cattle, feed, and
equipment @ 5% -- cattle valued at $100.00 per

AU and equipment and feed at $20.00 per AU . . . _6.00

Total EXpenses o s « s o ¢ o o o o o o o o o o o

Margin of annual returns with which to pay
annual real estate charges of all kinds . . . » &

Real estate taxes if the real estate is owned
one-third of the margin available to pay real

estate charges .« « ¢« o « o o o o o o o s o o o o

Balance of annual income available to support
real estate capital per AU pPer Year . o o o o o o

Capitalized at 4 1/2% equals real estate value

pel‘ .AU gé 002 e 6 o 0 o o ©o o8 o o o o o a o

<045)

$ 40.00

$ 31.00

9.00

$135.00

—/ .Source: M. M. Kelso, op.cit., leaflet. This table differs sllghtly,
but is very similar to a table presented by Mw M KeISO°
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TABLE 1V, TRANSLATION OF VALUES PER AU INTO CAPITAL VAL AND LEASE
VALUE PER GRAZING SEASON AND FEEDING SEASON 8/ -

1. Income available to pay real estate charges per AU $
(from line 11, Table TII) o « o o o o « o o o o o o o o « o - 9,00

2. Amount available to pay real estate charges for one month
1is one-twelfth of this figure. This is the amount avallable
to_pay all land charges per AUM (9.00) + ¢ o o o o & o o & .75
- (127)

3. Capital value supported per AUM is the value per AU divided

by 12 §135 oo) e e e e et e e e e e e e e e e e 11.2%

4. Annual lease value (this assumes a 10 month gra21ng perlod)
' ( 75 x lo) ° L] o o L o -3 L] L] o o o L] o a- o o o L] o L] L3 L] o 70‘50

5. Capital value (assuming a 10 menth grazing period).
(11025 x lo) ° o o o - o Qo . o L o o o © o a -3 o o o a © o 112050

6. Amount left for feeding hay the remaining two months if :
- hay land is.owred. (135.00 = 112.50) o ©v o o « o « o o o 22 50—/

3/ Source: M. M. Kelso, op.cit., leaflet.

R/ If hay is worth $45.00 per ton this would allow one=-half ton of hay
for the €0-day-feeding period.

TABLE V, CAPITAL VA UE OR ANNUAL LEASE VALUE OF GRAZING LAND BY GRADE
PER ACRE

' Annual leasé Capital value
Grades of ‘grazing land value per acre per acre

i

First grade--18 acres per AU for 10 mo. 7.50.= 43-3/4¢ 112.50 = $6.25

Second grade--25 acres per AU for 10 mo. zigé = 30¢ _;;éi;g = $4.50
Third grade--35 acres per AU for 10 mo. zigg = 21 1/2¢ ;;Eigg = $3.25
Fourth grade--50 acres per AU for 10 mo. zjgg = 15¢ ;;Eigg = $2050
Fiffh"grade~-80Aacres per AU for 10 mo. z%%g = 9 1/3¢. ;géggg = $1.50

2/ Source: M. M. Kelso, op.cit., leaflet.
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months in a grazing season to determine.the lease value per AU‘pgrgg;azigg
season (line 4). If, however, capital value per AU per'grazing season

is desired the capitalized value from line 14, Table III is divided by

. 12 and multiplied by the number of months in the grazing season (line 3

anq line 3, Table IY). ;his is the amount a person can pay for grazing
land per AU, assuming the appropriate number of grazing months.

-An amount is left over from the{cagitalized value derived by the
budgéf analysis in Table III. Ihis is so because the entire cost of
obtaining 275 pound; of beef ffom an animal unit for an entire year was
calculated. This residual value (the difference between $135,00 per AU
and $112.50 per AU equals $22,50).will be the amount neceésary to carfy
an animal throuéh“the feeding period. The residdal amount can be used
either te purchase feed if it can't be producéd on the ranch or else it
can be used as a basis for capitaiizing the value of lands used for
producing winter feed.

To find out how much per acre a person can afferd to pay, either te

own or to lease grazing land, Table V is presented. Table V shows five

different grades of grazing lands with different carrying capacities.

The annual lease value per acre is determined by dividing the annual

lease value per grazimg season by the number of acres it takes to sup-
port one animal unit. The capitalized value per acre or the amount a
person can pay per acre to .own the grazing land, is determined in exactly

the same manner. In other words the capitalized value per animal unit-

per grazing seasonm is divided by the number of acres that it takes to

support am animal on that particular grade of land.
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.The capitalized value of hay land can be-determined'by calculating
what. it will produce annually in relatien to an animal unit requirement
for the feeding period. 'for example, assume'that it takes one-half ton
of hay produced on this land to support am animal unit for the two-menth
feeding period. We have $22.50 which we can afford to pay for this one-
half ton of hay (the difféerence between the capitalized value per AU
which is $135.00 and the capitalized value per grazing season whi;h is
$112.50) . Now suppose this land produces one ton of hay per acre. This
means that the capitalized value of the hay.land will then be $45.00
per acre.

To appraise a stock ranch by the method presented enfails the fore-
going method of determining value ef deeded grazing land, leased grazing
land (if.applicablef and deeded land used for producing feed. -All that
is left to do then is to get ﬁheﬂsum,of these figures to determine the
overall value of the ranchﬁl/

+ A similar method of land appraisal has been presented by M. H.
Saundérson.g/ The cost per animal unit method of appraisal preseﬁted
by Mr. Saunderson rests basically upon the same éssumptions as that
- method of appraisal presented by Dr. Kelso. Howevef, Mr. Saunderson does
show more cencern about variability of the individual ranch and how to
make adjustments in his appraisal for these variabilities. These adjust-
ments, however, do not alter the basic method of appraisal mor influence

a marginal demand price within an individual ranch appraisal.

1/ M. M. Kelso, o .Cit., unpublished mimeo.
2/ M. H. Saunderson, op.cit..
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Appraisal Methods Used by Land Buyers

Two formalized methods of land appraisal have been présented £o
ascertain various. aspects that influence price when making a land ap-
praisal. Now let us take a look a£ how land buyers determine‘price when -
they are in the market for land.

B A survey was conducted in Montana. during the summer of 1957 in

which 102 land buyers were interviewéd° All these interviews represented

buyers who had purchased tracts of lgnd between January 1, 1956 and March

31, 1957, _In all cases these‘sales represented willing buyers and Qﬁllimg
sellers thaf "dealt at arm’s length." Only agricultural land was included
in the surveys For areas.of survey and number of schedules taken in each

area see Figure i and Table II, pages 8 and 9.

Before reviewing fhe various considerations influencing the price
buyers paid for land let us take a look at why they were in the market .
for land to begin with. Approximately 358 percent stated they were in
the land market to enmlarge their operation.  Amother 15 percent stated
they puhchase@‘particular pieces of land becéuse of its strategic value.
Reasons given’}or strategic value were such things as uo.wa‘l;e:c' holes,”
“middle of piace buyer operated,f "borde;eq place buye¥ operated,”vénd
"within reasonable distance from buyerﬁs place to use as a winter head~-
quarters.” Eight percent were in the ﬁarket to move from tenant to
owner. Another 8 percént were In the markét for investment puréoses,
while 11 percent purchased agricultural land te use as a rural residence

with anticipation that a relative or another person would farm it. The
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remaining 9 percent gave miscellaneous reasons such as Pqualification
for the capital gains tax,” "just wanted to own a-pieéévof land,” and
*didn't realiy know why they were in the market fér land."

Forty-nine bﬁyers out of the 58 that purchased land for farm
enlargement used a method of capitalizing to determime the value of that
piece of land. This suggesté that approximately 85 percent of those
buyers that enlarged their farms projected their present operational
expgribnce into the future operatiom of an enlarged unit. The need for
a method of compﬁtimg a marginal demand price becomes apparent at this
poinfa The awareness of this need is especially apparent when one con-
siders that approximately 49 percent of the respondents in the survey .
wére invelved with almarginal demand price. There were 13 out of the 16
that purchased land for strategic reasons thét appraised their purchased
land in the same manner. The figure now rises from 49 percent to 62
‘ percent that were involved‘with_a marginal demand price calculation.

It is true that in some cases the purchaser did not use a well defined
method of valuation. This is due partially to insufficient past records
as well as trying to attempf to incorporate other price influencing con-=
siderations-such as bartering techniques and terms of payment. ?erm;-of
payment will sometimes alter a rationally derived value. A faifly acéu»
rate idea of income and expense is necessary in using the capitalization
method. While "common sense" can be substituted for insufficient records
of income and éxpense, a combination of both "common sense" and good

records is desirable. The number of cases in which this combination

prevailed was in the minority.
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In many cases buyers Qere influenced by more than one-consideratiocn
in determining price (see Table VI). The most predominate consideration
was the way they expected to uge the land (77 percent out of the total
102 purchases). This involved all shades of capitalizing value from the
very strict methodological approach to a very loose approximation.

Bargaining wés very popular, with approximately 45 percenﬁ engaging
in such. Thirty-nine percent of the entire group were effective in their
bargaining techniques by bidding less than asking price and succeeding in
paying less than the asking pricécf Six percent of these that tried to
bargain failed to gain any advantage. Terms of purchase inflﬁenced 40
percent of those interviewed in their decision to purchase land. It was
interpreted from the schedules that perhaps a higher price was paid by
the buyer in order to secure more lenient terms of finance.

The comparison method was used by 18 percent of the buyers. However,
in all but one case the comparison method was used in conjunction with
other piﬁce determining considerations. Buyers placed their judgement
on commerical appraisals 14 percent of thé time, while 21 percent sought
outside help other than commercial appraisers in determining price. Com=-
plete judgement was not placed on outside advice in all cases. Eighteen
percent of those interviewed stated that other factors such as grazing
permits apd mineral rights influenced the price they paid for the land

they-;pinrchased°
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- TABLE VI, CONSIDERATIONS INFLUENCING THE PRICE BUYERS PAID FOR LAND IN
MONTANA a/ R .
Price determining factors, _ Percentb/ : \\\

oo 1

1. Buyer placed judgment on commercial appraisal « « « + « & & 14
2. Buyer sought outside helﬁ on appraising « .« + « o o+ 0« . o 21

3. Buyer knew of recent sales and based Judgment on such
sales o * . ° . L] . o L - L L o - e . . . o L] o o L o > ® L) - 20

4. Buyer estimated what land was worth based on the way he
expected to use it (a capitalization method). . . o« « o . . 77

5. Terms of purchase influenced consummation of scale . . . . 40
6. Other things that influenced price and sale (such as

mineral rights, grazing permits and wheat acreage

allO'tmen'tS) . . ° . . . [ . . . . - L) . ¢ . o ° . . o ] ° ° 18
7. Buyyer bargained on.price o ¢ « o + + 4 s o 0 s o s o s oo 4B

a. -Buyer bid lower than asking brice and paid less . . . . 39

b. Buyer bid lower than asking price, but paid asking
p]’.‘lce [ ° L . ° . ° ° ° o o . o l o . ° ° . L) ° ° ° ° L] 6

Source: -Land pricing survey conducted in Montana in summer of 1957.
See Figure 1 and Table II.

"{ AN

The percentage figures in this column is the percent of 102 inter-
viewees that responded affirmatively to the questions regarding price
determining considerations. Because ‘some buyers were influenced

by more than one consideration in determining the price they paid for
the land they purchased, the total of the percent column will exceed
100 percent.
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Significance and Completeness of Current Appraisal
Methods in View of Certain Aspects
' of Economic Theory

In the first three sections of Pait II, current appraisal methods
and price determining elements consi&ered'by land buyers were présented
without comments as to their significéﬁce.and completeness. This was
dsne so that the reader could get an idea of how land values are deter-
mined. The author does not believe the appraisal methods are_adéquaie
if analyzed with the following criteria in mind.

First, it is assumed that the appfaisal is to be used to show how
mmdh'a land buyer can afford to pay for a piece of ‘land he wishés to
purchase. 13 is further assumed that these appraisal methods will meet
the need of ; buyer who is_purchasing'land to add to a unit he currently
operates. ,TO analyze the appraisal methods in view of these assumptions
may appear to do the appraisal methods injustice. This would be so if
tpese ;ppraisal methods were not used for'bmyers adding land to exist-

ing.operations. How well these appraisal methods meet the needs of land

buyers in view of the foregoing: assumptions will be discussed, bringing

in certain aspects‘of economic theory, and other contingent factors

affecting price in the land market.

The first aspect of economic theory to be presented is concerned
wifh the long-run average cost curve and economies to scale. In Table
ViI, the concept of average, cost is presented. The figures used‘in

Table VII are not intended to picture an actual situation; they are for °

illustrativé purposes only. The concept of changing average cost is
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based upon the idea that total cests can be divided into fixed costs and
variable costs, aﬁd that as the size of an operation increases only vari-
able costs will change. This is so in an intermediate situation. 1In a
sufficiently short-run situation, all costs would be fixed; whereas, in
'a sufficiently long-run situation all costs would he ;/ariableo However,
looking upon a general type of farming operation where the "farmer intends
to stay in the:business, certain fixed costs will.prevail over a rather
long perio;i° Examples of such fixed pgsﬁs are depreciation of machinery
and expenses of the family labor. These fixed costs will prevail, once
a farmer has committed himself, whether he farms 50 acres or 400 acres. -
Variable costs-will chénge as size of oberatioh changes. Examples of
variable costs.are taxes, seed, gasoline and interest, jusf to ﬁame a
few. A person:can expect variable costs to be rather propertionate to
acres operated up to a céftain point. At this point variable costs will
probably increase morg‘thahwproportionélly, due primarily te managerial
difficulties. ,Tot§1 costs are the sum of fixed costs plus variable
costs. ‘in Table VII, average cost per acre is derived by diviaing totél
cost by number of-acres ;aperated° :From Table Vil,we can see that the
average cost per acresdecline; as we increase the number of acres of
land operated up to a point' and then it starts upward again. The low-
est average cost per acre is $266.70, and is achieved wheﬁ operaﬁing
- 300 acres. |
Figure 3 portrays, graphically, hOW-a-shortérun average cost curve

wou ld appeér by using the data from Table VII. Here we can see that the
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Cost of
Operation

Amount of Land

mOperated (acres)
400 450

Figure 3. Short-run Average Cost Curve.

TABLE VII. PRODUCTION COSTS OF A HYPOTHETICAL FIRM.

Acres of Fixed Variable Total Average cost
land operated Costs Costs Costs per acre
50 $2,000 $ 1,000 $ 3,000 $600.00
100 2,000 2,000 4,000 400.00
150 2,000 3,000 5,000 333.33
200 2,000 4,000 6,000 300.00
250 2,000 5,000 7,000 280.00
300 2,000 6,000 8,000 266.67
350 2,000 9,000 11,000 300.00

400 2,000 14,000 16,000 400.00
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lowest point of the short-run average cost curve would be when 300 acres
are operated. If we assumed constant output per acre, 300 acres would

be the most efficient size of operation., If this is true, then it would

be desirable to increase the size of operation until 300 acres is reached,

if less than 300 acres were operated, and to cut down on size of opera-

tion if more than 300 acres were farmed. However, if a farmer operated
50 acres at an average cost of $600.00 per acre and in a short-run situ-
ation increased.his operation to 300 acres his average cost would be
that shown by,SACl in Figure IV or $266.70. However, in a longer run
situation he'probably would acquire more machinery for efficiency of
operation and go to'SACZ which now puts his average cost to $225.00. If
this process is continued he will finally reach a minimum of average cost
per acre as-sﬁown by SAC3 at 600 acres which will be the loweéf possible
average cost obtainable., This point will also be the lowest point on
the long-run average cost curve, and the most efficient point obtainable,
If a series of SAC are takeﬁ and a curve drawn tangént to this series of
SAC a long-run avérage cost curve can be derived. ' The same process
applies moving along the long-run average cost curve as that presented
for the short-run avérage cost curve. This process will be defined as
economies to scale. |

In the strict sense the analysis of the long-run average cost curve
and economies to scale 1s left somewhat lacking. However, if we assuﬁe
output per acre to remain constant and prices to remain the same the

analysis will be valid.
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Cost of
Operation

600---

300 -

Amount

of Land
— “ Operated
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Figure 4. Long-run Average Cost Curve.

In trying to incorporate the concept of long-run average costs and
economies to scale into an appraisal method we see that the appraisal
would have to be done in view of what the prospective buyer already
operated. If this is done we can also see that if we wish to capitalize
the value of a piece of land to be purchased the net return per acre
will be affected by a changing average cost per acre. In view of this
it becomes apparent that an accurate appraisal for one buyer will not

necessarily be accurate for any other.
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Before we analyze thé'adequacy of thé appraisal methods presénted
‘there are a few other factors worthy of mention. Commodity prices and
farmvexpenses are constantly changing. Not only are they changing them-
selves, but also with respect to one anoéherq These two factors defin-
itely have a bearing upon real estate value. However, only good'judg~
ment can take these into account wisely, and only time will tell
whether they have been accurately calculated. For this reason they
shall be assumed constant. Another factor to consider is the effect of
current land market values upon appraisal methodso It can be logically
concluded that an accurate appraisal tells a buyér how much he is able
to pay for land and not how much he will have to pay. An appraised
value that is lower than what the highest able and will bidder will pay
for the land tells the prespective buyer that he can“t,af%ord the.pur==
chase. -However, an appraised value above what the next highest bidder
offers merely states he can afford to pay that price, but he need not
if all it takes is just to outbid. the next highest bidder.

The last factor to be mentioned is the purchasing of land as an
inves”trﬁent° The éoundness of an investment depends uﬁon its income earn-
ing potential.. Income earning potential depends upon the_level of
expected receipts and expected costs. True, some purchases are mot based
on income earning potential. Purchases'of this type will not be considered
at this time. However, there are cases where the income earning potential
of tﬁe investment .is practically nil, buf in which substantial saVings
may occur. An example of this may be the dualification for the capital

_gains tax.
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Now, let us take a look at the American Rural Appraisal System. Just

how complete is. this system in view of the criteria set forth? It appears,

that even with its fine methodological appreach, it lacks essential
factors to determine value accurately for a buyer who already operates
farm land. The American Rural Appraisal System fails to take into account
current assets held by the prospective buyer as Qell as history of income
that may save tﬁéfpurbhasef'money if he qualifies for the capital gains
tax and has recently disposed of agricﬁltural land.

The American Rural;Appraisal System is quite thorough and contains
elements for a cross-check on value for dny?barticular purpose except
those previously mentioned. The factors that are Used to determine
value under the American Rural Appraisal System are considered signifi-
“cant. ;t is the‘incompleéeness of the appraisal that draws criticisme'

The following are criticismsof the AmericanABural¢Appraisal System:
(1) it fails to take into account a marginal demand price, (2) it does
not take into account.curremt assets of the prospective buyér;'(3! it
fails to take into .account the possibility of savings to a prospéctive
buyer, which could be considered earnings if alternative costs are con-
sidered, and (4):one appraisal for a particular burpose is presumed to
stand valid for all persons.

By failing to take into account a marginal demand price the.American
Rural Appraisal System will dispiay an erroneous value to a prosbective
5uyer‘®ho alreaay operates land. Ihis is so because the prospective

buyer who already operates land and adds land to his unit will experience
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a éhange in average costs per acre. This change in gverage cost per acre
will affect the ave¥age net return per acre, which in turn will afféct
"value when net return ié capitalized. Any prospective buyer who is on

the declining portion of his long=run average cost curve can afford to .
pay more for land than the value‘of comparable land he currently operates.
By adding land to tﬁat which ﬁe currentiy owns he wiil increase the value
éf the original land.

Now, suppose the American Rurai Appraisal System did take into
acceunt the effect of marginal demand.pricem The implications are that
it still may be somewhat lacking if the current assets of the prospective
buyer are not considered. Ihé capitalized value of a piece of land wiﬁh
the harginal demand price,efféct incorporated still doees not take into

, account the effect of income variability. .A buyer that adds land to an
existing unit, but lacks sufficient-capitallfor operating in an area of
high inceme variability could pessibly find himself losing everything.
Some of this effect, however, may be accounted for in the terms of
gale, |

" A person that has‘just sold a farm or ranch and is in the market
for ahother unit can use the adjusted base of the farm or ranch sold in
calculating fhe adjusted base of the newly acquifed unit. This coulﬁ
represent a savings'of a capital gainsﬁcax.f~ However, he haé a limited
time in which to do this. If he does not acquire another agricultural
unit he may find himself paying a tax which negates this possible sav-

ings. The statements, "a penny saved is a penny earned," is quite
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correct when considering alternative costss A savinés, if it occurs and
is capitalized into value will give a higher figure. It must be remeﬁbered
that an appraisal tells a buyer what he can pay and not what.he will have
tb pay. In this particular case any pricé‘below the appraised value,
including the savings in appraised value, could be supporting evidence
in purchasing that land. ‘The American Rural Appraisal System fails to
take this into account. |

Lastly, it is unlikely that two or more prospective buyers experi-
encing the same changihg average costs are identicai in the size of their
operation, current assets held, and the like. For this reason an
appraisal needs to be tailored to fit am individual buyer and not to
£it a particular piece of land. It is possible tﬁat one or two of
these factors would not be relevant in a particuiar case., However, the
likelihood of the two prospective buyers operating the same size unit
and experiepncing the same changing average costs is rather remote. For
this!reasoﬁ, an appraisal for one person is good for that person and
possibly-for no one else, unless adjustments for differihg factors are
taken into account. _These particular adjustments are not apparent in
the American Rural Appraisal System.

The same faulté that were mentioned about the.AmericangRﬂ;&h -
Appraisal System seem to prevail in the Cost PerlAﬁimai Unif Metth of
appraisal, even though the manner in which Dr. Kelso has presented this
method.makes it pdssible to take these adjustments into account. This
could be done Sy using the average cost of the‘oid,unit plus the adéﬁé

" tional unit in the budget analysis for determining capitalized Qalue7
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This would be a step in the right direction in calculating the effect df
a marginal demand price. But, the chaﬁge in value te the existing'unit,
caused by adding an additional unit would noet be accounted for. Dr.
Kelso, avoids this issue by assuming censtant returns to scale. .This
assumption is. questidmable, and rather dnlikely in view of increased
farm sizes and improved technology. The Cost. Per Animal Unit Method of
appraisal also breaks down when it is‘used fof.the value ofrland used for
raising feed. The idea of taking two-twelfths of the capitélized cost
pei animal unit and assuming this as a<kbésis for capitalizing land used
for raising feed according to productivity is a hasty finish to an
appraisal. It is rather unlikely that the grazing period is of the same
proportionalzvalue to that of the feeding period. This is actually what
the Cost Per Animal Unit Method of appraisal suggests.

The methods used in &etermining price by free-lance-buyers is open
to much criticism. However, rather than criticize the methods of
appraisal used by free-lance-buyers it would be more helpful to take
their particular needs and circumstances into account. First, more
accurate records of income and expense data would be helpful. This
would help buyers to determine average costs more accurately. This
knowledge, in addition to an understanding of the capitalizafiéﬁ process,
and the awareness of the effects of the marginal demand price, would
facilitate a more accurate valuation of a particular piece of land. The
remaining factors éhat these buyers need te take into consideration iﬁclude )
the effect variability of income will haye on their financial structure

and ‘the possibility of capitalizing a tax savings.
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Some of the buyers interviewed im the survey conducted in Mohtana
did not stress the needs mentioned above. It was apparent that the
majority of the buyers uséed incomplete appféisal methods. This is not
to imply that buyers paid to muéh for the land they puﬁghasedo On fhe
contrary, some buyers probably could have paid more fof the land4then
they actuélly paid. ﬁowever, if the trend of iﬁcreasing land prices
contiﬁue, the need for more accuratevappraisals will become more

appérento




PART III
AN IDEAL APPRAISAL SYSTEM
An ideal Appraisal Model for a Land Buyer Who-Anticipates
Adding Additional Land to Land He Currently Operates

In Part II-formalized land appraisihg methods and techniques of free-
lanée-buyers were presented. These methods and techniques were then
aﬁpﬁ?ised as to their completeness and significance. 1In view of this"
knowledge a model, which is considered ideal, for appraising land for a
land buyer who anticipates adding land to his operating unit is presented.
The model presented in Figure 5 contains approximately 26 stépé, the
explanation of the 26 steps in Figure 5 is‘as follows:

A. Appraisal of the farm the buyer currently owns.

‘ Step 1. Determine average annual gross income per acre from an
anaiysis of past records. Gross income‘should'include:the average cash
value of all products produced on the farm with the exclusion of berqui-
sites. This figure should then be dividea by the number of acres opera-
ted. If gross income is received fromga diversified operation, it will
then be desirable to break down the averagé gross income into classes of
land such as grazing land, wheat land, hay land and the like.

,Stép 2, Aveiage cost per acre caﬁ also be determined with the use
of thé-Opgrafo;‘s past records. Average gosi per acre will include total -
average %nﬁual opérational expenéés (but wiil not include a figure for
management) divided by the number of acres operated. Total operational

expenditures includes average annual interest other than on land




Appraisal of farm, buyer currently
owns,

1. Average annual gross income per acre,

2. Average annual cost per acre; includes
all expenses except returns to management.

3. Deduct average cost per acre from
average gross income per acre (this equals
average net return per acre).

li. Capitalized value per acre (this equals
average net return per acre divided by the
rate of interest).

5. Capitalized value per acre times the
number of acres.

Proceed to step <,

13» Add total capitalized value of farm
buyer currently owns (5.) to total ap-
praised value of unit buyer anticipates
purchasing (12.).

Proceed to step Hu

21, Capitalized savings, if applicable.

22_. Terms of finance. -

23» Grazing permits; mineral rights; N

Figure 5«

Appraisal of farm buyer anticipates
adding to an existing unit.

b, Average gross income per acre; using
records of farm currently owned. Adjust-

ments should be made for land variability.!

7. Average cost per acre; using records
of farm currently owned but include
returns to management.

T
8. Deduct average cost per acre from
average gross income per acre. -

9. Capitalized value per acre; add 1%
to interest rate for risk and repayment
on principle.

10. Capitalized value per acre times
number of acres. I

11. Adjustments for buildings, fences,lo-
cation and other uses. Use comparison &
reproduction cost methods of appraisal.

12. Add total capitalized value (10.) to
adjustments (11.).

26. Add total appraised value of unit
buyer anticipates-purchasing (12.) to »

marginal demand price (20.), plus adjust- =
(2In ) and (25_2I2E( Terms of payment in view of income tax

This wL11 be the maximum amount buyer can " structure.

ments (21.), (22.), (23.),

afford to pay.for additional unit.

of scale and strategic value.

Icapitalized value (18

-25.
An ldeal Appraisal Model for a Land Buyer who Anticipates Adding Land to Land That He Currently Oivns.

Appraisal of both units as one combined
unit.

Ih. Average gross income per acre; includes
increased income per acre due to economies

15. Average cost per acre; project anti-
cipated changed average cost per acre due
to economies of scale (include marginal
returns to management).

16. Deduct average cost per acre from
average gross income per acre.

. . T
17. Capitalized value per acre; add ]Mhn
rate of interest for risk and repayment on
principle.

18. Capitalized value per acre times number
of acres.

19. Add adjustments for buildings, fences,
location and other uses (11.) to total

"
_120. Subtract total caprtalized value of

farm buyer currently owns plus total appra-
ised value of unit buyer anticipates pur-
chasing (13.) from total combined appraisal
(19.). This will be the marginal demand
price.

Current assets held; borrowing potential.
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investment, interest, taxes (personal and real eéstate), a figure for opera=
tor and family'é labor, insurance connectéd with farm operation, depre-
ciation, and expenses reasonable and necessary for the production of a
crop. Returns for management are not comsidered as an expense, because
the owner's managerial ability should not be used to decrease the capi--
talized Qalue of the land he currently owns. For if_we include returns
to managément as an exbense in this appraisal it will also have to be
done in the combinea appraisal and thyé%gﬁbey will neéate eaéh other.
Again, if this is a diversified operation it will be necessary to prérate
these expenses -to the various classes of lénd.

Step 3. Average net return per acre is derived by subtracting
average cost pér'acre from average income- per acre. If average iﬁcomé
and .costs were catagorized as to classes of dand the éverage net return
will be catagorized into various classes.

Step 4. Capitalized value per acre will be Calcuiated by dividing
average net re%urn per acre by an appropriate interest rate. :An appro-
priate interest rate may be difficult to détermine. However,'a gOOd'
rule is to use the interest raté charged for long-term real estate.

Step 5. Total capitalized value is the ave;agé capitalized value
per aére times the number of acres owned. If different classes of land
have been included, the number of acres in éach class will have to be
multiplied by the appropriate capitalized value per acre of that class.
‘The total of these various classes will constitute total capitalized

value.
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B. Appraisal of land the buyer anticipates adding to the existing
unit. ™ L T T T e I

Step 6. Average gross income per acre; in this case average gross
incoﬁe will be calculated by thevuse of records buyers has frem his owﬁ
operation, using the appropriate classes of land and dividing by the
number of acres in each class or the total number of acres in.this~unit.
Because of variability in land fertility and topography, adjustments may
haQe to be made. These adjustments c;n be made by using’past records of
productivity of tﬁat unit and soil samples in cohjunction with buyers’
own records. ) ‘

Step 7. Average cost per acre can be determined by the same process
as that used in appraising thg land buyer currently owns. The use of the
buyer's own records will be leéful.' But, again, adjustmenfs«may ﬁave to
be méde because past.management practices may have affected soil condi-
tions which may require additional or decreased cost to corréspond with
the practices of the‘prOSpec{ive buyer. A cost for management is included
in this case,‘because the operators managerial ability should yield him a
return in view of alternative costs. -By including management as a cost,

a decrease iﬁ capitalized value will result, which in turn will decrease
the marginal demand price. This is justifiable if a person believes an
increase in reéponsibiliﬁy deserves a return which should be separated
and not capitalized into the value of the land.

Step 8. Average net return ber acre is derived by subtracting ave-
rage costs from average gross returns. Again if separation into classes

of land is applicable it should be done.
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Step 9. Capitalized value per acre is found by the séme process as
before, but 1 percent is added to the interest rate to take care of risk.

Step.lO. Total capitalized value is determined in precisely the
same manner as was done previously in step 5.

Ste§ 11. Adjusfment; because this property ma? have buildings,
fences, unique locational features and other uses, adjustment may have to
be made. These adjustments can be made by employing'the comparison and
reproduction cost approaches. 1In some cases the buildings and fences may
be sﬁperfluous. If this is the case they may add nothing to value or
possibly detract from value. The poséibility of a higher use of the land
may be foreseeable, such as subdivision, highways, or irrigation. Appro-
priate adjustment in view of ﬁfobability of accruance and increase in
value will have to be taken into account. .The possibility also exists
that due to its location (either undesirable or desirable aspects) gerﬁgin
adjustments in the appraisal will have to be made.

Step 12. Total value is total capitalized Qalue plus adjustments.

‘Step 13. Total separate value is the total capitalized value of the

farm the buyer currently owns plus the total value of the unit the buyer

anticipates adding to his unit.

C. Appraisal of both unitsIag'ap,integratedlunit°

Steghl4. ‘Avefage gross ig;;mé ber acre.wiil'iﬂElude the anticipated
gross income of.the entire operation in view of buyérs°vrecords and other
sources of inforﬁation indicated in Step 6. ’An additional aajustment may

7

have to be made in view of strategic value and extra large wheat acreage
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allotments, if they occur. By strategi¢ valué it is méant that an increase
in income wili result by thé rélationships of thée two units. As an example
of strategié value, oné unit may bg,utiliZed more extensively by the use
of the o;her'(grazing land withodt summer water in one unit, and water
without much grazing land in the other uniﬁ). Again, if the land is of
different classes the appropriate income from each class will haQe to be
divided by the number of acres in each respéctive class.

Step 15. Average cost per acre will be different in this case than
the other two appraisals. This will be so because anticipated changed
average cost per acre will be used. The same procédUre.and categories of
costs will be included in figuring this average cost as was used in Steps
2 and 7. Return for management will, also, be included for the marginal
amount used-'for the additional unit (seg Step 7).

Step i6, Avg;age net return per acre is found by subtracting‘ave-
range cost from average gross income. Again, it may be disirable to
categorize into different classes of la;d°

Step 17. Capitalized value per acre will be determined in'the same
manner as in Step 9, including the additional 1 percent interest rate for
risk.

Step 18. Total capitalized value is the capitalized value per acre
times number of acres in each class and totaied. ‘

Step 19. Total value includes the adjustments made in Step 11 pius

total capitalized value derived in Step 18.
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Sfep 20, M%rginal demand price is the difference between the price
of additional land when appraised as a separate operatingientity and the
price of the same land when incorporated with an operating unit already
in existence. This is determined by subtracting the total capitalized
value of the existing unit plus totallappraised value of additional unit
buyer anticipates purchasing (Step 13) from the total value §f the com-
bined appraisal (Step 19). |

Step 26. Total appraised value of the uhit the buyer anticipates
purchasing is the total value of the unit the buyer anticipates purchasing
plus the marginal demand price in view of the necessary adjustments
(Steps 21-25).

D, Adjustments.

Step‘2l. Capitalized savings is the case where a capital gains tax
savings may occur if the land is purchased within a specified'peribd of
time after the sale of another unit. ‘If this is applicable, the amount
of the savings can be'considered as an‘earning and added to total value.

Step 22, Terms of finance can have a bearing on possibility of
repayment. It becomes obvious that if the terms of finance can't be
secured which will provide fair}y realistic payments in the future total
appréisal would have to be adjusted. In this case terms of fimance may
become the limiting factor.

Step 23. Grazing permits and mineral rights  .are relevant factors
in some purchases. If there is mineral activity in the area or mineral
leases present on the unit it may become necessary to capitalize the valué

‘' of the lease into total value, or make an appropriate adjustment for
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speculation. If this is not desirable, the land may be puréhésed‘
without the mineral rights. Sometimes’grazing permits are worth more
than the land purchased. In 'some cases these privileges can be capitalized
into total value. However, one should take care not to-over—value these
privileges, because.regardless of how long these privilegés run they are
not purchased land and changes in pélicy may result in an purchaser pay-
ing twice for these privileges.

Step 24. Terms of payment in view of the income tax structure can
be a limiting factor to total value even with considerable lenient terms.
This is primarily true of purchaées involving large sums of money with
a small down.payment and a short time for the balance. For example,
assume that the total value of a unit to bé purchased is $250,000°bO,
and the seller offers terms of $50,000.00 down with 4 percent interegt on
the balance to be paid in 10 equal payments annually for 10 years. The
unit has a history of am average annual net income of $28,000.00 before
income taxes. The balance of the principle to be paid is $200,000.00
plus approximately $40,000.00.interest for the 10 years. This would
make the annual payments be apprbximately $24,000.00. Now this $24,000.00
would have to be paid after income taxes, so the purchager would have to
net approximately $31,000.00 be%ore income taxes (assuming income taxes-
to be $7,000.00). Not considering income taxes tﬁe'pur¢haser would havé
a $4,000.00 margin én the average, but when considering income taxes an
average annual deficit of $3,000.00 would occur. Therefore, different

terms would have to be secured or else total value adjusted.




- A7 -

Step 25. Current assets held and borrowing po;ential will have to
be considered in view of operating expenses and payment on mortgages in
areas of high incéme variability. If the unit to be'purchased is in an
area of high income variability and-sufficient reserve assets aren’t
held or emergency credit available the purchaser may find himself losing
everything. Adjustments will have to be made to take care of this, either
in total valu; or terms of finance.

The ideal model for appraising agricultural land for a land buyer
who currently owns agricultural land has been presented. However, there
are a few additienal comments to be made. Ihe model may éppear to be
somewhat complicated and its usé requiies good records as well as good
judgment. The criticism that the model is more "idealistic" than
"realisticf may ensue. At the present time theré is not mﬁch deiénse
~against this ciiticism, lHowever, if all factors and principles of the
model are relevant,‘then és land prices become more competitive and con-
tinue to rise, these factors will have to be accounted for. Those that
dop?t account for the factors and principles set forth in thétmodel will
run the risk of either paying mere than they can afford for additional
land, or else not getting land they want to add te their unit and can
afforda This means agricultural land operators will have to start keep-
ing reco?dg if they don't do so now, use good judgment, and consider the

factors included in the ideal appraisal if they are to continue 6perating

agricultural land and be competitors in the furture land market.
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An. Isolated Price Effect

The ideal appraisal method juét presented contains a number of price
influencing factors. Regardless of the appraisal method used in determin-
ing the value of land'to be added to an existing unit, several price
influencing factors will enter into the picture. The foregoing appraisal
method not ‘only contains a number of price influencing factors, but also
a procedure that is vitally important. We can look-upoﬂ this appraisal
method as a functional relationship where the total value of the additional
unit (dependent variable):is a function of all the price influencing
factors (independent variables). In equationformit could be expressed
as: Y = £(Xy, X9, Xa, . Xn) .

However, as correct as this equation may be, it tells us nothing
about procedure, so a more elaborate formula will become necessary to
take this into account.

A more detailed equation which takes into account the pracedure as

well as the 1ndependent varlables is as follows:

2 ma _ b AL b
X3rY3 : Xl’Yl X2-Y2 ! Xp=Yo
Y = +B -4{____JA 4—< )A + B+ A+B+C+D+E+F+G
T+ .Ol r. + .0l J \r + .01
Where:
Y = Value of an addltlonal unit of land to be added to existing
' unit of land.
a = Commodity price level.
b = Technolegy and productien cost price level.:
r = Interest rate.
zisn = The sum of different types of land.
X1 = Average gross income per acre for existing unit.
X = Average gross income per acre for additional unit.

Average-gross income per acre for combined unit.




= 49 =

Average cost per acre for existing unit.

Average cost per acre for additiomal unit.

<Average cost per acre for combined unit.

Number of acres im each type of land.

Social and other economic adjustments of additional land.
Capitalized savings.

Terms of finance.

Grazing permits and mineral rights.

Terms of payment in view of income tax structure.
Gurrent assets held and borrowing potential.

1 U I L VI O VI I

It can be argued-that this equationvis sti}l, somewhat, incemplete
as there can be other variables in the X's and Y's and B that aren’t
explained by the equation. However, the equation stated will be suffi-
cient for our purpose, ‘yet e%plain the @deél appraisal .method aéISet
forth. A further argument can arise against the equation because it is
not reduced: to the simplest form. The feason why this is not done ig_
because of the desire to show the effect of the marginal demand price.

The.marginal demand price is shown by the.following portion of the

equation:

M

= Z
I‘/n’a b . wn a\ b "”ba b .

. A+ B = N A+ A+ B
\r %+ .01/ T " T + .01

Because the scope of this study has been restnicted to the marginal

demand price, it will become necessary at this point to hold the rest of
the variables in the équation copstant. All the variables in the equa-
tion were included in order to make thé ideal appraisal method for land
buyers who are adding additional land to an existing unit complete. .To

test the validity of the ideal appraisal method as explained by the
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équation would be quite cumbersome in view of all the independent vari-
ables. So, we will assume all variables not included in the marginal
demand price to be constant.

In addition to the above assumption, it will be assumed further
that a and b are constant, and that we are deallng with just one type of
land° For simplicity we can also drop B from the equation as it will
cancel out and still not affect the marginal demand price. In view of
the above assumptions the equation which explains the value of an addi-

tional unit of land to be added to an existing unit can be expressed as

Xg-Y3 \ - . [[X1-Y3 Xo-X3 \7]) [ Xo-Yo
Y= > A - y alé- A
T+ .01 T r + .01 *+ .01/

The marginal demand price is now expressed as:

X3-Y3 X1-Y1 X2-Y2
‘ A - A +
r + .01 r r + .Ol

We have now reduced the equation to a point where we can test the

follows:

validity of the marginal demand price, and meet the objectives of the
study.

Sufficient case studies with all the necessary information to test
the marginal demand price were not obtaingd in the survey conducted in
Montana. However, D. C. Myrick has worked out a budget andlysis show-

ing the economics effect of shifting farm production and iﬁcreasing farm




_51..
sizes.i/ This information will be adequate for demonstratiﬁg and testing
the validity of the marginal demand price.

Tables VIII and IX are tables that were used by Myrick in drawing up
his analysis. Three different areas were.chosen° Area VI represents an
area of fairly high production per acre and copsequently.higher land
values (shown by Table VIII) and Area III and IV, representing moderate
land values with corresponding production (shown by Table IX). Area III
and IV were grouped into 6he. Three different farm sizes were picked by
each area. Frdm_daﬁa obtained for each area, a typical budget analysis
for each area was workea out for the different farm éizes for different
patterns of production.

Operators cash income was determined for the different types of
production patterns for each size of farms expenses were calculated and
broken down into cash expense, depreciation, interest on investment
attributable to land and interest on investment other than land. By
subtracting all expenses from income a residual figure was obtainea for
family labor and management. /

Land vélues in Table VIII were assumed to be $75.00 per acre, while
the value of land in Table IX was assumed to be $50.00. The rate of
interest charged in both cases on land investment was 4.5 pefcgnt.

.Data in Tables VIII and IX indicate an association between returns

to labor .and management and .size-of farm. Somé of this increase is due to

i/ D. C. Myrick, Shifting Wheatland to Grass_in Montana, Farm Economics
Research Division, ARS; USDA, Bozeman, Mohtang, February 3, 1958,
leaflet. - o £

1
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TABLE VIIT. INCOME AND EXPENSES FOR DIFFERENT: SIZE FARMS IN AREA v:dé/b/

Acreage allotment seeded to: . Wheat _Wheat Wheat Wheat Wheat

Diverted -actes produce: - " xi v “Wheat™ - Barleys Sheep" Tdle- ~Cattle
- . = . Hogs . o \
Small Farm -- 384 crop acres
- Operators cash income $5,806- $6,548 $5,285 $4,053 $4,541
Cash expense& 1,735 2,524 2,098 1,473 1,753
Depreciation 1,297 1,397 1,467 1,297 1,448
Interest on investment land)—/l 296 1,296 1,296 1,296 1,296
‘Interest other than land B 573 649 701 573 705
Labor and managemént income 905 682 --277  -586 -661
Medium Farm -- 800 crop acres : .
Operators cash jncome . 12,094 13,439 10,921 8,466 9,525
" Cash expense& | ‘2,863 4,169 3,417 2,363 2,813
Depreciatien- 1,944 2,145 2,132 1,944 2,095
Interest on investment (land)—/2,700 2,700 2,700 2,700 2,700
Interest othér than land ' 983 1,137 1,146 983 1,165
Labor and management income 3,604. 3,288 1,526 476 752
Large Farm =-- 1,640 .crop acres
- Operators cash income 24,793 25,105 22,427 17,357 19,692
Cash expense& : 4,927 6,255 6,120 3,959 4,796
Depreciation 3,221 3,428 3,450 3,221 3,372
Interest on investment (land) _/5 535 5,53 5,535 5,535 5,535
‘Interest other than land - 1,658 1,812 1,908 1,658 1,945
Labor and management income 9,452 8,075 5,414 2,984 4,044

P

E/ Source: Information for this table obtained from work sheets used by
D. C. Myrick in preparing, Shifting Wheatland to Grass in
Montana, op cit.

9/ Area VI is Cascade, Chouteau, Fergus, Glacier, Hill, Judith. Ba51n,
Liberty, Pondera, Teton and Tool counties.in Montana.

9/ As farm sizes increased additional hired labor was figured into cash
expenses.

8/ Obtained by assumlng a price of $75 00 per acre at 4 1/2 percent
‘interest.
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TABLE . IX. INCS?E/AND EXPENSES FOR DIFFERENT SIZE FARMS IN AREA III AND

IV a
Acreage allotment seeded 1o Wheat Wheat Wheat Wheat Wheat
Diverted acres produce: = '~ - Whéat ~BarleySheep -“Idle *  'Cattle
: = ‘Hoas ' -
Small Farm -- 384 crop acres

Operators casEd}ncome $4,279 $4,999 $4,218 $2,987 $3,475
Cash expense® 1,826 2,523 2,226 1,556 1,872
Depreciation 1,006 1,105 1,107 1,006 1,157
Interest on investment (land)—/ 864 " 864 864 864 864
Interest other than land ' 406 a77 534 406 538

Labor and management income 177 30 =513 -845 -956

Medium Farm -- 800 crop acres . _

Operators cash income 8,915 10,271 8,673 6,240 7,299
Cash expenseS 2,871 4,044 3,473 2,379 2,864
Depreciation 1,455 1,652 1,643 1,455 1,606
" Interest on investment (land)—/l 800 1,800 1 800 1,800 1,800
Interest other than land 763 204 927 763 946

Labor and management income 2,026 1,871 830 -157 83

Large Farm -- 1,640 crop acres

Operators cash—}ncome 18,276 19,47 17,813 12,793 15,128
Cash expense‘ 4,893 6,348 6,191 3,929 4,839
Depreciation 2,664 2,871 2,891 2,664 2,815
Interest on investment (land) —/3,690 3,696 3,690 3,690 3,690
~Interest other than land 1,389 1,%42 1,635 1,389 1,675

Labor and management income 5,640 5,024 3,406 1,121 2,109

a/ Source: Information for this table obtained from work sheets used by
' D. C. Myrick in preparing, Shlftlng Wheatland to Grass 1n

Montana, op 01t.

E/ Area III and Iv Dawson, Fallon, McCone, Prairie, Richland, Wibaux,
-Daniels, Roosevelt, -Sheridan and'Valley counties in Montana.

a8

‘expenses.

As farm sizes increased additional hired labor was figured into cash

4/ Obtained by assuming a price of $75.00 per acre at 4 1/2 percent

interest.
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increased labor and management, but some of iﬁ is also due to decreasing
average cost per acre.

With the information from Tables VIII and IX, Table X is developed.
6ne production alternative for each area was selected for Table X. A
close look at Tables VIII and IX indicates that all production patterns
have the same tendency toward increasing returns to scale. The first
-production pattern was chosen.

Cash income in Table X is taken from Myrick's budget analysis for
the existing unit and for the combined units. The averagehincome per
acre of the existing unit times the number of acres in an additional
unit was used to determine cash income for the additional units. This
procedure is based on the assumption that the productivity (fertility) of
the added land is equal to that for the existing unit.

FAll expenses” is the sum of cash expenses, depreciation, and'inter—
est on investment other than land from the budget analysis, plus a cost
for family labor. For the existing unit the return the family labor had
been receiving for its iabOI is used as the cost for family labor. In
the combined unit calculations a ratio of acres operated in the cembined.
unit to acres operated in the existing unit was used to determine the
cost of family labor. In the additional units.the average?cost of the
existing unit times the number of acres in the additional unit was used
to derive all expenses. Beca&se family labor was inciuded in the average
cost per acre in the existing unit no addition for family labor will be

necessary for the additional unit.
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TABLE X. PRODUCTION BUﬁGETS,FOR DIFFERENT SIZE FARMS IN DiFFERENT AREAS

RAISING WHEAT ONLY.

Capitalized value at 4 1/2%

28,800.00-

Area VI
Total ~_Per Acre:
' Small Farm -- 384 crop acres (existing unit) : AT -
Cash.income : ' $ 5,806.00 $ 15.11
All expensesd/ 4,510.00 11.74
Net annual income from land 1,296.00 3.37
.75.00

Medium Farm -- 800 brop-acrés (combined unit)

Cash income

A1l expensesg/

Return to managementE/

Net annual income from land

Capitalized value at 5 1/2% (4 1/2% + 1%)

416 crop acres (additional unit)

Cash income (using existing unit!s:rTecords)
All expenses (using e isting qnitfs;técprds)

'Return to managementS

Net annual income from land - ‘
Capitalized value at 5 1/2% (4 1/2% + 1%)

$ 12,094.00
7,690.00
400.00
4,004.00
72,800.00

$ 6,285,76

4,883.84

400.00
1,001.92
18,216.72

$ 15.11
9.61
.20
5.00
90.90
91.00

$.15.11
11.74
.96
2.41
43.81

[43.79

Large Farm -- 1,640 crop acres (combined unit)

1,

Cash income

All expensesg/

Return to managementg/

Net annual income from land

Capitalized value at 5 1/2% (4 1/2% +°1%)

256 crop acres -(additional unit)

Cash income (using existing<unit's records)
All expenses (using existing unit!s records)
Return to managementg

Net annual income from land

Capitalized value at 5 1/2% (4.1/2% + 1%)

$ 24,793.00
13,670.00
1,200.00
9,923.00

180,418.18 .

$ 18,978.16
14,745.44
1,200.00
3,032.72

55, 140.36

$ 15.11
8.33
.73
6.08
110.54
-[L10.01]

$ 15.11
11.74
.96
2.41
43.81
A3.50

a/

Ny

a8

than land and $905.00 for family labor.

Includes cash expenses, depreciation, interest on investment other

Includes all the above expénsqs, but family labor is now valued at
800/384 of existing unit's family .labor or $1,900.00.

Returns to managemenférefigured on the mérginal Basis; therefore,
when $400.00 is included for the management return for 416 additional
acres, the per acre cost for 800 acres is less than for 416 acres.

The same applies for the larger unit.

1,640/384 of existing unit's family labor or $3,864.00.

Includes all the above expenses, but family. labor is now valued at
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TABLE X. (Continued). PRODUCTION BUDGETS FOR DIFFERENT SIZE FARMS IN
DIFFERENT AREAS RAISING WHEAT'ONLY; - R

Area III & IV

Total ~_-Per Acre

Small Farm -- 384 crop acres (existing unit) _
Cash income__/ : o ’ . $ 4,279.00 $ 11.14
All expenses? S - 3,415.00 8.89
Net annual income from land ' ‘ 864.00 . 2.25
Capitalized value at 4 1/2% . - - 19,200.00 50.00

Medium Farm -- 800 -crop acres (combined unit)

" Cash income . $ 8,915.00 $ 11.14
All expensesb/ ' o | " 5,457.00 . 6.82
Return to managementg/ 400.00 .50

~Net annual income from land o 3,058.00 3.82
Capitalized value at 5 1/2% (4 1/2% + 1%) 55,600.00 -  69.45

416 crop acres (additional dnit) . - - -
Cash income (using existing unit's records) $ 4,634.24 . $ 11.14

-All expenses (using f7isting unit’s records) 3,698.24 - 8.89
Return to management& T 400.00 .96
Net annual income from land 536.00 1.29
Capitalized value at 5 1/2% (4 1/2% + 1%) 9,745.45 23.45
oo ' 23,43
Large Farm -- 1,640 crop acres (combined unit)
Cash ‘income , . $ 18,276.00 $ 11.14
All expEnsesg/ : ‘ . 9,701.00 5.91
Return t0‘management£/ . 1,200.00 .73
Net annual income from land - 7,375.00 4.50
‘Capitalized value at 5 1/2% (4 1/2% + 1%) 134,090.90 81.81

1,256 crop acres (additiongl unit) ‘ : -
Cash income (using existing unit's records) $ 13,991.84. § 11.14

All expenses (using existing wnit's records) - 11,165.84 - 8.89
Return to managementC o . 1,200.00 .96
Net annual inceme from land 1,636.00 1.29
Capitalized value at 5 1/2% (4 .1/2% + 1%) 29,745 .45 23.45

' ' [23.68

R
. <

i/ Includes cash expenses, depreciation, interest on investment other
than land and $177.00 for family labor.

Q/ _Inclmdés all thé abovefexpenses, bat family labor is now valued at
800/384 of existing unit's family labor or $368.00.

_9/ Returns to management are figured on the.marginal basis; therefore,
when $400.00 is included for the management return for 416 additional
acres, the per acre cost for 800 acres is less than for 416 acres.
The same applies for the larger units.

d/ 1Includes all the above expenses, but family labor is now valued at
1,640/384 of existing unitfs family labor or $755.00.
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A return-for management was subtracted from cash income in accordance
with the ideal appraisal method. The figures $400.00 for the 416 acre
addition and $1,200.00 for the 15256 acre addition was deemed most‘
realistic in“Qiew of the situations. The tremendous importance that the
evaluation of réturn to management has:upon the capitalized values and
the marginal deﬁand price should be emphasizZed. Extreme care should be
taken when evaluating returns for managements

Net annual incomé from the land was determined by merely subtractiné
all expenseé and the return tq management from cash income. ‘Ngt annual
income from land was then capitalized by the appropriate rate of inter-
est. In the budget analysis 4.5 percent was the rate charged for inter-
est on land investment. The interest rate of 4.5 percent was used,
because of this, im capitalizing net return for the existing unit. In
capitalizing net returhhfor the additional units and the combined units
1 percent was added to the 4.5 percent to take care of risk. This made
the capitalization rate for the combined units and additional Qnits 5.5
percent.

Averages per acre were defermined b? dividing the total figures by
the number of acres in the units, with the exceptions of net annual income
from land and capitalized value. Net annual income from land per acre
and capitalized value per acre can be derived two ways. Net annual
income from land per acre caﬁ be derived by subtracting éQerage,expenseS'-
per acre plus average return to management per acre from average cash
income per acre, or by dividing total net annuwal income from land by the

number of acres in the umit.. Capitalized value per acre can, also, be
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obtained either by capitalizing average net annual income per acre, or
by dividing total capitalized value by the number of acres in the unit.

A difference in capitalized value per acre can occur if average ﬁet
annuai income per acre is not carried out to several decimal pla::es° In
most cases it will amount to just a few cents, depending on the degree
of rounding error. Eiguies derived both ways are given for capitalized
value per acre. The bottom figure is for the totai capitalized value
divided by the number of acres in the unit, and the top figufe is by
capitalizing average net annual income. If a person were dealing with
a large unit these few cents could amount to a comsiderable sum. Caution
in rounding of decimals must be emphasized when capitalizing aVeragé net
income per acre. It is for this reason that both figures are given.

‘With the revised budget analysis in Table X and the capitalized
values of the various units, it is now possible to determine the marginal
demand price and total value for the additiomal units. The steps, 1 .
througﬁ~10; in Table XI will depict total marginal demand price, mar-
ginal demand price per acre, capitalized value per acre and two methods
of deriving tofal value for the additional units. Table XI is compiled-
from Table X by the use of the follqwing_process° fhe capitalized
values of the three units for the th different size additions in each
area are shown.

The formula for deriving the total value of additiomal land is:

3-Y3 \ _(Xl-Yl L X2-Y2 X2-Y2
¢+ .01/ [\Tz r+O r_,01
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TABLE XI. FIGURES NECESSARY FOR DETEBMINING THE. VALUE OF ADDITIONAL ACRES IN A HYPOTHETICAL
APPRAISAL USING.-THE IDEAL: APPHAISAL.METHEB

(Différent Size Addltlonal Unlts in Different Areas)

. “Aréa VI ] S ~Aféaé¥III~&‘1V
-Add:416 S . Add 1,256 --Add~416° ' - pdd 1,256
Item Acres to Acres to Acres to Acres to

384 Acres "384_A9res - 384 Acres 384, Acres

1. Total capitalized value of existing _
UMt e e v e e e eeew e e ... . $28,800.00  § 28,800.00  $19,200.00 $ 19,200.00

2. Total capitalized value of additional

MUAE o o o o o o 0 0 0 v v o o o o e o 18,216.72 55, 140.36 9,745 ,4% 29,745 .45
3. Total capitalized value of existing A

unit plus additional-uwnit . . . . . . 47,016.72 83,940.00 28,945.45 - 48,945,45
4, Total capitalized value of combined ‘

unit o o o o o o 6 o 0 0 6 o 6 s o o o 72,800.00 180,418.18 55,600.00 134,090.90
5. Total marginal demand price (4 - 3) . 25,783.28 96,477.82 26,654.55  85,145.45

6. - Marginal demand price per acre (5 ~ ‘
"divided by number of additional acres). 61.98 76.81 64.07 67.79

7. Total capitalized value per acre of
additional upit . « o706 s o o o o o . 43.80 43.80 23;45 23.45

8. Total value of additional land per ;
acre ( 6 T ) o v e o e e e o 105.78 120.61 87.52 91.24

9. Total valie of additional land ( 8
times number of additional acres). . - 44,004.48 151,486.16 36,408,322 114,597.44

I10. Total value of additional’ land,
" optional method (2 5) .« . . . ... 44,000.00  151,618.18  36,400.00  114,890.90

_69_
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Where:

i

X171 -
A = Total capitalzied value of existing unit.

T
X2-Y2
~ |A = Total capitalized value of additiomal unit.
r+ .01l '
X3-Y3
YA = Total capitalied value of combined unit.
r + 01

The marginal demand price is:

Xa=Y X, =Y X -y,
3 °3 171
1A - A + 22 A
r + .01 . v r¥ .01/)

Now, if we add the total capitalized value of the existing unit and
the additionallunit and subtract the total capitalized value of the coﬁ-
bined ﬁnit from this sum we will have the total marginal demand price.
Wﬁen we divide the total marginal demand price by the number of acres in
the additiomal unit. it becomes the marginal demand price per acre.

The results in Table XI are notmeant to be indicative of an actual
situation. However, the ideal method of appraisal does show.the effect
of the margiﬁal demand price as indicated in Table XI. 1In Area VI where
land had been valued at $75.00 per‘acre we:seé that by adding land to an
existing unit $105.78 o£‘$l20.6l can be paid per acre by buying 416
acres or 1,256'acres respéctively. The same applies to Area III amd_IV

where land had been valued at .$30.00 per acre. One of the underlying
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factors for increased land values in a period of declining’farm income
and higher interest rates is a partial accounting of the marginal demand
price. '

Iable‘XI shows the maximum amount a buyer Qgg pay per acre for addi-
tionai land.and net what he should offer. Anytime a buyei can get the
land cheaper than this appraiséd value he should.

Before departing from the analysis in Table XI a few comments are in
order. The difference in the total value of additional land derived two
ways isithe‘result of rounding errors. Another comment is; while the
marginal demand price %ppears to be much higher than the capitalized
value for the additional unit it is because in real situations a partial
marginal demand price has been accounted for. ;n this analysié the entire
marginal demand price has been separated from the total value. Even
though . the marginal.demand price appears to be quite high, the tetal

value is probably not too far out of line for the siutations assumed.




PART IV
SUMMARY AND CONCLUSIONS

Summary

A general description of conventionai land appraisal methods was
presented, together with some analysis of the price influencing elements
taken into account by the various methods. The inadequacies of price in-
fluencind elements contained in conventional appraisal methods and thg
inadequacies of accounting and measuring devices were pointed out.

One of the major price influencing .elements not usually accounted
for is marginal demand price. " The appraisal methods analyzed weré also
incomplete on the following pointss accountiné far bossible ;avings,
édcounting for prospective buyers, current assets and emergency credit
aﬁd accounting for terms of payment in view of the income tax structure.

The implication that one appraisal for a particular purpose was to
be valid for all people was deemed inappropriate. For this implicgtion
to be correct all buyers would have to be in an identical sifuation¢
This is highly unlikely.

In spelling out what was actually happening in the land market by an
analysis of current land sales, certain price influencing elements con=-
sidered by land buyers were discussed. The inability of some land buyers
to (and the need for them to) take into account othgr price influencing
. elements was pointed out. It appeared that the lénd buyers were faced
with rising land prices without the knowledge to account for all the price

influencing factors in appraising the additional land they purchased.
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In view of the knowledge gained by analyzing current appraisal methods
" and the analysis of current land sales an appraisal method, considered.’
ideal, for land buyers adding additional land to an existing unit was
developed;~ All price influencing factors considered relevant were included
in this model.

In testimg the validity of the ideal appraisal model all p;;ce‘
influencing factors were held constant except the marginal demand price
factor. A budget analysis of operating costs and cash income for different
sized units and different classes of land was presentea. With computations
from the budget Qnalysis the effect of the marginal_demand'price was shown

to be a relevant factor in influencing the value of land.

Conclusionsu:
yiihg conclusions of this study are in acFord with the hypothesis pre-
sented in the beginning of this report.

Land values increase as additional units of land are added to an
existing farm unit. One of the reason why land values increase is because
of economies of scale. _As more land is farmed average costs per acre
decline. This haé the‘éffect of increasing net income per acre, and when
‘net inbome is capitalized a higher value per acre results..

Economy of scale is one of the major factors influencing marginal
.demand price. A land buyer can benefit byytakihg into account the mardinal
demand price as he attémpts to deterﬁine the maximum price he can pay for

additional units of land.
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One of- the underlying causes of increased lamd values in a period of
-decliﬁimg farm income and rising interest ratés could be the accounting of
a marginal demand price. Current appraisal methods do.nog take into
account the marginal depand price,_yet_land buyé;é_are faced with that
price influencing factor driving land prices uwp in the land market. There-
fore, if land buyers are going to get the land they want and can afford,
or aveid over-payment for land, it will be to their advantage fo,take

into account the marginal demand- price.

Further Research

It appears that with the valiéity of the marginal demana price
established further research would be justified. Ihe premises of the
marginal demand price rest upon the need for adequate records of the land
buyers, knowledge of various classes of land and an appropriate interest
rate. These requirements, at present, are limiting factors in calculating
the marginal demand pfice. Because of the dellicate nature of arriving at
the marginal demand price by using a .capitalization rate and the other
requirements, further research for refining, and possibly, the deriving
. of gnother mefhod for measuring the marginal demand price is)needed,

There is room for research in determihing the effect terms of pay-
ment have upon price in view bf.the income tax structure.

As a last cbmment, in view of rising land prices, and the effect
the piige a land buyer pays for a piece of land has on the possibility
of his making his agripultﬁral enterprise a success, more research in the

field of agricultural land appraisal would be justified.

o Trp=—r faw) T
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