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CHAPTER I

INTRODUCTION

Several land grant un ivers ities  have programs in operation to ana­

lyze farm records. The analysis results are used by farm firms as or­

ganizational guides and as a tool to locate strong and weak parts o f the 

firm 's  business. Segregation o f the records in to  s im ila r groups pro­

vides the basis fo r explaining ag ricu ltu ra l structure useful to le g is ­

la to rs , administrators and farm leaders. Thus, the usefulness o f the 

results o f any program is  a function o f the system used fo r c la ss ify ­

ing the farms by type.

The c r ite r ia  fo r typing farms vary greatly among un ivers ity  pro­

grams. Also, the method o f grouping a set o f farm records in to  subsets 

d iffe rs  greatly . A dd itio na lly , c r ite r ia  used by the U.S. Census fo r 

typing farms d iffe rs  from the states' c r ite r ia .  Complications ex is t 

when comparability is  attempted among un ivers ity  c r i te r ia ,  Census 

c r ite r ia  and U.S.D.A. programs such as "Costs and Returns on Commer­

c ia l Farms". "Costs and Returns on Commercial Farms" are not actual 

farms but are farms constructed from: (1) the U.S. Census o f A gricu l­

tu re , (2) rura l c a rr ie r and mailed questionnaire sent to farmers by 

the A gricu ltu ra l Estimates D iv is ion , SRS, (3) enumerative f ie ld  survey 

and (4) results o f research and re lated data from state experiment sta­

tions and federal agencies when group data meet the specifications fo r
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farms by types, size and location J  A closely related variation involves 

aggregate use of farm data in constructing national income accounts by 

the U.S. Department of Commerce.

Various systems of classifications attempt to stratify the sets of 

records into homogeneous subsets which are then analyzed. The stratifi­

cation process consists of classifying the records by type, location and 

various notions of income or sales. Additionally, various schemes group 

farms by size, represented by sales, labor inputs, value added, acres 

or other indicators.

Almost 30 years ago Benedict and others pointed out the need for

2 
classification:

"What is particularly needed is a segregation of farms 
into a few simple, distinct and clearly recognizable classes, 
and a tabulation for each of these classes of data as are 
needed for recognizing and understanding the problems rela­
ted to them. The classifications should be clear to both lay 
and technical users as well as farm leaders, legislators and 
administrators."

The criteria should reflect differences in interests, character-

isties, and behavior under varying conditions. Clear cut lines do not 

exist between groups of farms. Standards for homogeneity of groups, 

then, must be chosen somewhat arbitrarily. Comparability of the results 

of farm record analysis from various land grant university programs be­

comes difficult, if not impossible. This situation arises due to non­

uniform definitions, criteria and systems used to classify farms by type

1 Wylie D. Goodsell and Isabel Jenkins, Costs and Returns on Commer­

cial Farms, Long-Term Study, 1954-63, Statisticai Bulletin No. 368, Eco­
nomic Research Service, U$DA (Washington, D.C.: U.S. Government Printing 
Office, March, 1966), p. 3.

2 M. R. Benedict and others, "Need for a New Classification of Farms," 

Journal of Farm Economics, XXVI, No. 4 (November, 1944), 695.

3 Ibid.
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and sort in to  s im ila r groups or subsets from a larger sample or set. A 

s im ila r s itua tion  exists when comparing subsets o f farms typed by 'a ' 

state system to those typed by Census c r ite r ia .
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OBJECTIVES

The s itu a tio n  described sets the stage fo r iso la tin g  certa in fac­

ets o f record programs which must be id e n tif ie d  in  order to determine 

the programs' effectiveness to firms and in s t itu t io n s . Specific objec­

tives o f the study were:

1. To id e n tify  and iso la te  the various c r ite r ia  used in  the
4 

North Central Region to c la ss ify  farms by type.

2. To determine the d iffe re n t systems used to group sets o f 

farm records in to  subsets o f a s im ila r nature.

3. To demonstrate the divergence in  the composition o f the 

subsets due to the application o f the various d e fin itio n s ,
5 

c r i te r ia ,  and systems id e n tif ie d  in  the North Central Region.

4. To analyze the resu lts o f a typ ica l 'year-end' business analy­

sis in order to enumerate forthcoming differences concerning 

firm  and aggregate recommendations re su lting  from the analysis.

5. To po int out strong and weak parts o f the various systems.

6. To determine areas o f future studies.

7. To suggest a method which segregates the farms in to  simple, 

d is t in c t and recognizable types as well as provides id e n tify in g

^The North Central Region, as used in th is  study, includes North 
Dakota, South Dakota, Nebraska, Kansas, Minnesota, Iowa, I l l in o is , 
Wisconsin, M issouri, Indiana, Michigan and Ohio. Kentucky was also in ­
cluded as i t s  c r ite r io n  was very s im ila r to I l l in o is .  The spec ific 
states selected fo r th is  study were those representative o f the systems 
curren tly  used in  the North Central Region.

^The Census System o f c la s s ific a tio n  was included as part o f the 
study because o f i t s  wide use in  a g ricu ltu ra l studies.
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measures fo r  grouping the farms in to  recognizable subsets.
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METHOD

A basic set o f 403 farm records from the Missouri M a il-In  Record 

p ro jec t fo r  the 1970 year was u t i l iz e d  fo r  the analysis. The Missouri 

program typed the ind iv idua l farms and s t r a t i f ie d  the basic set in to 

subsets according to type.

Computer programs were w ritte n  to type each farm in  the basic 

set and group the farms in to  subsets according to type fo r  each o f the 

representative systems other than the Missouri System. The unique 

c r i te r ia  o f each system provided subsets which varied from those pro­

duced by the Missouri System. Thus, the retyping provided the frame­

work fo r  enumerating the d iffe rence  in  the subsets due to varying c r i te r ia 

and d e fin it io n s  used by the d if fe re n t systems.

The subsets generated by the various systems provided the grouping 

necessary fo r  a 'year-end1 analysis. The analysis applied to  the subsets 

was the computerized program cu rre n tly  used by the Missouri p ro jec t. The 

analysis was completed fo r  f iv e  types which were common to  the systems 

included in  the study. The 'year-end' analysis o f the subsets provided 

the guidelines fo r  presenting the d if fe r in g  im p lica tio n s , due to the 

varying c r i te r ia  and d e fin it io n s , being u t i l iz e d  by the state univer­

s it ie s  and the United States Census c la s s if ic a t io n  systems.

The remaining chapters re fe r to sp e c ific  states to id e n t ify  the 

systems used by the respective land grant u n iv e rs it ie s . The basic set 

o f farms are actual farm records from the Missouri M a il-In  Record pro­

je c t.  When the basic set is  retyped by 'a ' u n ive rs ity  system, i t  is 

denoted by the sta te  name or a lte rn a te ly  the state system. The re typing
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accomplished by the Census system is  denoted by Census or the Census 

system. Thus, the caveat is  tha t the records were Missouri farms which 

u t il iz e d  a system other than the Missouri system to c la ss ify  the basic 

set by type and group in to  subsets by the respective systems.



CHAPTER I I

A SELECTED REVIEW OF LITERATURE CONCERNING CLASSIFICATION 
SYSTEMS AND RELATED IMPLICATIONS

U nited  S ta tes a g r ic u ltu re  is  excee d in g ly  heterogeneous. The p u r­

pose o f  c la s s ify in g  farms by type is  to  show: the k inds o f  farms in 

va rio u s  lo c a t io n s *  v a r ia t io n  in  the use o f  resources, com binations o f 

resou rces , p ro d u c tio n , and c h a ra c te r is t ie s  o f  o rg a n iz a tio n  J  I t  is 

e v id e n t th a t  an id e a l approach would c a l l  f o r  a g re a t number o f  c lasses 

o f  farm s. Some s o r t  o f  compromise must be made between the h ig h ly 

d e ta ile d  and the very broad c la s s if ic a t io n s  which are g e n e ra lly  used.

P roduction  economists who focus t h e i r  a t te n t io n  on a g r ic u ltu re  are 

concerned w ith  choice and dec is ion-m aking  in  the use o f  c a p i ta l ,  la b o r , 

land  and management resources in  the fa rm ing in d u s try .^  The goals o f 

p ro d u c tio n  economics are tw o fo ld : (1) to  p ro v id e  guidance to  i n d iv i ­

dual farm ers in  using t h e ir  resources most e f f i c ie n t l y ,  and (2) to 

f a c i l i t a t e  the most e f f i c ie n t  use o f  resources from the s ta n d p o in t o f 

5 
the  consuming economy. Concerning e f f ic ie n c y ,  Johnson in d ic a te s

3 E a rly  c la s s i f ic a t io n  s tu d ie s  in c lu d e  type ta b u la t io n  by W. J. 

S p illm an and the comprehensive ta b u la t io n  worked ou t by F. F. E l l i o t t 
in  connection w ith  the 1930 Census and p u b lished  in  the monograph, 
"Types o f  Farming in  the U n ited  S ta te s ,"  (Bureau o f  the Census, 1933).

2
Benedict and o th e rs , op . c i t . ,  p. 698.

3 I b id .

^E arl 0. Heady, Economics o f  A g r ic u ltu ra l P roduction  and Resource 

Use (Engl ewood C1i f f s , N .J . : P re n t ic e -H a ll,  In c . ,  1952), p. 3.

5 Ib id .
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"the f i r s t  step is  to  study the way in  which resources in  ag ricu ltu re 

are employed."$ S tra t if ic a tio n  by type and possibly w ith in  types is 

necessary fo r meaningful economic research and adequate description. 

"A ll farm" averages without s tra t if ic a t io n  p roh ib it analysis which is 

meaningful to the firms or to aggregate use in the framework suggested 

by Heady. Inroads have been made to achieve 'adequate' s tra t if ic a t io n s 

according to type by many land grant record programs. However, the 

follow ing discussion of systems in use in  the North Central Region and 

the Census system w i l l  point out the d isp a rities  in  e ffec tive  compari­

sons among systems. Possibly more important, farm management recom­

mendations and po licy  im plications w i l l  d i f fe r  because the subsets fo r 

each type are composed o f d iffe re n t farms due to the typing c r ite r ia .

Systems used by land grant un ive rs itie s , in the North Central 

Region, to c la ss ify  farm records by type fa l l  in to  four general cate­

go ries .7

D. Gale Johnson, "Contribution o f Price Policy to the Income and
Resource Problems in  A g ricu ltu re ," Journal o f Farm Economics, XXVI, No. 4,
November, 1944, p. 630.

7 See Appendix I fo r a discussion o f d e fin itio n s  and specific  ques­
tions asked the computer in order to meet each s ta te 's  c r ite r ia .  Appendix 
I also contains specific  reference fo r c r ite r ia  used by the systems in ­
cluded in the analysis.

(1) Productive Man Work Units

Missouri and Kansas use th is  general system o f c la s s ific a tio n . 

However, the two states d if fe r  in  at least two respects. F irs t ,  the 

two states d if fe r  in the factors used to arrive  at productive man work 

un its . Productive man work units are defined as the amount o f work re­

quired by a farm, assuming that usual farm tasks are performed and that 

average conditions p reva il. A productive man work un it is  the amount
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o f work a man w il l  accomplish under average farm conditions at usual 
o

farm tasks in  a ten-hour day. Thus, each enterprise has a physical 

measure such as number o f acres o r head m u ltip lied  by a fa c to r which 

results in  the time required to accomplish the enterprise fo r the pro­

ductive period.

The second major difference resu lts from d iffe re n t percentage 

requirements fo r a farm to be c la ss ifie d  as a p a rticu la r type. Specific 

livestock farms are an example. Missouri livestock farms are those 

farms having less than 33 percent o f to ta l farm productive man work units 

in  grain and cash crops and 50 percent o r more o f productive man work 

units devoted to any one animal enterprise.

Kansas requirements en ta il less than 33 percent o f to ta l farm pro­

ductive man work units in  any enterprise other than the spec ific  l iv e ­

stock type under question. More than 33 percent (ra ther than 50 percent) 

o f the to ta l productive man work units devoted to that enterprise are 

needed to type the farm a spe c ific  livestock farm. Other types than 

livestock have s im ila r percentage differences when considering Missouri 

and Kansas systems.

(2) Value o f Farm Produced Feed Fed to Livestock

I l l in o is  is  the state in  the North Central Region using th is  system. 

The analysis investigated the Kentucky system since i t  is  bas ica lly  the 

same as I l l in o is .  I f  more than one-half the value o f crops produced is 

sold d ire c tly  rather than marketed through lives tock , the farm was c la ss i­

fie d  a grain farm. Livestock farms are those feeding more than one-half 

the value o f crops produced. Specific livestock types were determined

o
Emery N. Castle and Manning H. Becker, Farm Business Management: 

The Decision-Making Process (New York, London: The MacMillan Co,, 1962), 
p. 104.



by the proportion o f feed fed to a spe c ific  livestock class to the to ta l 

feed fed.

(3) Value o f Production

This system o f c la s s ific a tio n  is  used by several states. I t  is 

closely related to the Census method. However, the Census uses cash 

sales rather than "value" produced. Michigan, Wisconsin and Nebraska 

systems are representative o f th is  method o f c la s s ific a tio n . These state 

systems were chosen because o f d isp a rities  shown in de fin ition s  o f terms 

and varying percentage requirements necessary fo r a farm to be a sp e c ific 

type. D efin itions o f Value o f Production and Total Farm Production fo r 

each o f the three states are presented in  Appendix I .  Chapter IV w i l l 

be devoted to an analysis o f the differences due to de fin ition s  alone. 

(That is ,  a standard percent was applied to a ll three states which re­

sulted in differences in the subsets a ttribu ted  to only the one v a r i­

able. )

'Value added' is  a concept often used to attempt to evaluate farm 

production. Thus, feed fed or feed purchased is  a major adjustment 

used by the systems to arrive at value o f production. The adjustment 

process is  handled d iffe re n tly  by the three systems. The im plications 

o f th is  adjustment w i l l  be emphasized in Chapter IV.

(4) Hybrid

For lack o f a short descriptive name, the fourth general system of 

type c la ss ifica tio n  w i l l  be labeled "hybrid". This is  the c r ite r ia  used 

by Iowa. Iowa c la ss ifie s  farms by type in i t ia l l y  on percentage feed fed 

as discussed under number (2) to d iffe re n tia te  between livestock and 

grain farms.

Specific livestock types are then determined by the value o f the 

spe c ific  livestock enterprise as a percent of to ta l value o f a ll livestock
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produced. Thus, the Iowa system is  s im ila r to parts o f 'Feed Fed1 and 

'Value o f Production'.
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CENSUS

The Census system o f c la s s ify in g  commercial farms appears s im ila r 

to  the Value o f  P roduction system. Term inology, however, warranted a 

sp e c ia l ca tegory. L ivestock and g ra in  farms are separated in to  th e ir 

types by percent sa les . Sales are cash re c e ip ts ,  except in  some cases 

where the product is  "on hand" and is  expected to  be marketed du ring  the 

ye a r in  qu e s tio n . Expected re ce ip ts  are then inc luded  in  sa le s . The 

c la s s if ic a t io n  o f  Census farm s, by typ e , was made on the basis o f  the 

re la t io n s h ip  o f  the value o f  sales from one source, o r  a number o f 

sources in  the case o f  d a iry  and s im ila r  m u lt ip le  re la te d  p rodu c ts , to 
9 

the to ta l value o f  a l l  products so ld  from the farm . The value from a 

p a r t ic u la r  source must represent 50 percent o r more to  be c la s s if ie d  a 

type.

Value o f  s a le s , as computed fo r  the Census, does not represent 

the gross income o f  farm ope ra to rs . The p r in c ip le  omissions are non­

farm income, government payments, re n ta l income and changes in  the 

values o f  farm in v e n to r ie s  o f  crops, liv e s to c k ,  and equipment.

Commercial farm s, comprise those farms (except abnormal farms) 

w ith :  (1) a to ta l value o f  sales o f  farm products o f  $2,500 o r more 

plus (2) those w ith  a to ta l value o f  sales o f  $50 to  $2,499 provided 

the ope ra to r o f  the farm was under 65 years o f  age, and worked o f f  the 

g
U.S. Department o f  Commerce, Bureau o f  the Census, "Value o f 

Farm Products Sold and Economic Class o f  Farm," The 1964 U.S. Census 
o f  A g r ic u ltu re , Vo l. I I ,  Chap. 6 (Washington D.C.: U.S. Government 
P r in t in g  O ff ic e ,  1966), p. 593.



14

farm less than 100 days during the yearJ®  The basic set o f 403 farm 

records used in the study a ll q u a lif ie d  as commercial by value o f sales 

over $2,500.

Early c la ss ifica tio n s  in the Census were by s ize , by tenure, by 

race, and by a few other categories, and were designed to present an 

overa ll p ic tu re  o f the nation 's ag ricu ltu re . "In these f i r s t  e ffo rts 

at c la s s if ic a t io n , there was no very d e fin ite  thought o f adopting the 

data to spe c ific  end uses."^ The o rig ina l purpose was a count o f 

people fo r apportionment o f Congressional representation. Further, 

i t  was pointed out that a discussion o f c la ss ifica tio n s  raises the 
12question as to the 'basis ' fo r  c la ss ifica tio n s . Size is  one approach.

Problems arise concerning the measures o f s ize. Gross value o f 

product has been widely used as one measure. In general, i t  re fle c ts 

the physical resources and p rodu c tiv ity  o f the farm. L im itations in ­

clude: years o f crop fa ilu re ,  expanding or contracting farms, farms 

on which a considerable part o f the products sold is  represented by 

purchased items, and varying farm prices. Any one o f these lim ita tio n s 

may cause a farm to be typed d if fe re n tly  from one period o f time to 

another.

Acres is  one o f many size measures. Acre lim ita tio n s  are obvious, 

due to the heterogeneous nature o f products produced and the inherent 

p rodu ctiv ity  o f land. For example, a 160 acre farm in Iowa represents

^ Idem. , "Type o f Farm," The 1964 U.S. Census o f A g ricu ltu re , 
Vol. I I ,  Chap. 10 (Washington, D.C.: U.S. Government P rin ting  O ffice , 
1968), p. 961.

^B enedict and others, op. c i t . , p. 694.

1 2 Ib id .



15
1 3 

a v a s tly  d i f fe r e n t  s itu a t io n  from a 160 acre farm in  western Kansas.

In the south , the measure o f  farm operations fre q u e n tly  was the number 

14 o f  mules used.

S ing le  in p u t fa c to rs  are fre q u e n tly  used as number o f  mules o r the 

number o f  cows. Labor in p u t is  used as a measure o f  s ize  by e ith e r  the 

number o f workers o r a c a lc u la tio n  o f  P roductive Man Work Units (PMWU). 

Tota l investm ent managed is  another measure o f s ize  used to  c la s s ify 

farms. "The tru e  e qu iva len t o f  s ize  is  c a p a c ity , and capac ity  is  meas­

ured in  inpu ts  and not ou tpu ts . Output re f le c ts  e f f ic ie n c y  as w e ll as 

15 c a p a c ity ."  A tru e  measure o f s ize  c a lls  fo r  using a l l  the inpu ts  and 

reducing them to  an annual-cost bas is .

A ty p e -o f- fa rm in g  area can be defined as a l l  the t e r r i t o r y  w ith in 

which a p a r t ic u la r  product o r combination o f  products is  found on most 

o f  the farm s; o r w ith in  which the same systems o r types o f  farm ing are 
17 

in te rm in g le d . Applying the d e f in it io n  by Black and others to  a s in g le 

farm re s u lts  in  'a  type farm ' as one w ith in  a group o f  farms producing 

s im ila r  products. Likewise a se t o f  farms may be c la s s if ie d  as a sp e c i­

f i c  type i f  they produce s im ila r  products.

13K. L. Bachman and o th e rs , "Appra isa l o f  the Economic C la s s i f i ­
ca tion  o f  Farms," Journal o f  Farm Economics, XXX, No. 4 , November, 1948, 
p. 688.

^ U .S . Department o f  Commerce and U.S. Department o f  A g r ic u ltu re , 

"A na lys is  o f  S pec ifie d  Farm C h a ra c te ris tic s  For Farms C la s s if ie d  by 
Tota l Value o f P roducts ," Technical Monograph (Washington D.C.: U.S. 
Government P r in t in g  O ff ic e ,  1943), p. 3.

^John  D. Black and o th e rs , Farm Management (New York: The 

MacMillan Co., 1947), p. 434.

^B e n e d ic t and others agreed w ith  Black and associates th a t inpu ts 

would be the most s a t is fa c to ry  c la s s if ic a t io n  system i f  th is  could be 
handled on a p ra c t ic a l bas is .

^Bachman and o th e rs , op. c i t . ,  p. 134.
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