
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Allocation of Net Farm Income 

By Edgar B. Hurd 

The problem of allocating farm income among the factors of production has long received 
the attention of agricultural economists. Progress toward a satisfactory solution has been 
impeded, both by difficult conceptual problems and by lack of adequate statistical data. In 
the following article, Mr. Hurd makes a new ef fort in the field of farm income allocation on 
the basis of a considerably better-than-average body of data, and a new conceptual approach. 
It is not expected that all readers will concur fully with his analysis. Problems are certain 
to be raised with respect to such questions as whether the value of inventory changes should be 
included in net farm income for allocation purposes; the inclusion of capital outlays in 
expenses deductible from gross income; and combining the return to labor and management. 
However, this paper does offer an approach to the problem that is both interesting and stimu-
lating, and has the particular virtue of avoiding the unsatisfactory method of always treating 
the returns to one of the factors as a residual item. 

THIS PAPER IS INTENDED to demon-
strate various methodg of allocating net farm 

income to unpaid factors of production. These 
factors of production include real estate (land 
and buildings), working capital (livestock, ma-
chinery, feeds, and seeds), and unpaid family and 
operator labor and management. 

A satisfactory method of allocating net farm 
income has long been needed. How much of this 
income may be attributed to each of the unpaid 
factors? What are the rates of return per unit 
by factors? What is happening to these rates over 
time and how do rates in one area compare with 
rates in another area ? How do the rates of return 
to factors of production used in agriculture com-
pare with rates of return to factors of production 
used in other industries ? 

Even approximate answers to these questions 
would be helpful in (1) selecting an occupation, 
(2) management of individual farms, and (3) de-
termination of agricultural policy. For answers 
to these and similar questions, a practical method 
of allocating net farm income is necessary. Some 
of the several methods suggested in this article 
have been used in past research in farm manage-
ment. They are more or less standard. Other 
methods are new or new applications of old pro-
cedures and are therefore experimental. 

Data used in this article came from a costs-and-
returns study of average commercial family-
operated wheat-pea farms of Washington and 
Idaho, made by the Production Economics Re-
search Branch, Agricultural Research Service, 
United States Department of Agriculture in co- 

operation with the Washington and Idaho Agri-
cultural Experiment Stations.1  Data are available 
for each year from 1935 to 1955. The data and 
analyses are comparable from year to year and 
are adequate for the purposes outlined here. But, 
in order to apply the results obtained in that 
study, the definitions of the terms used should be 
understood. 

Net farm income as defined in the present report 
is cash income exclusive of Government payments, Aft 
plus the value of farm perquisites, and the value 
of the net change in inventories at year-end prices 
(table 1) . Cash income is the difference between 
the total value of all farm products sold and cash 
expenditures. The latter consists of all cash paid 
during the calendar year for goods and services 
used in production, including cash paid for pur-
chases of capital items such as machinery, equip-
ment, service buildings, and fences. 

Rent and interest payments and purchases of 
additional land are not included as costs. The 
farm share of the automobile is included. In-
cluded as costs are 50 percent of the automobile de-
preciation plus 50 percent of its operating costs 
involved in local travel. Taxes and repairs on 
real estate and working capital are included in 
cash expenditures. Government payments are 
usually included as a part of net farm income. 

I  For a description of the wheat-pea area and for many 
details affecting net farm income, such as size of farm, 
farm organization, crop yields, mechanization, farm prac-
tices, and prices, see HURD, EDGAR B. WHEAT-PEA FARMING 
IN WASHINGTON AND IDAHO, 1935-53. U. S. Dept. Agr. 
Cir. 954. 1955. 

10 



IT 

uoponpoJd aamo 0.1aqm stare III swan itnpInIpuT 
uo sacipotad put stua4gSs 2uanin 4u0Japp gitm 
pe4tposst saarnosal jo esn ui Souapuja aqi axed 
-moo 04 Sliamc si sTunocot tons jo asodand eqj, 

•ututIvic it nmsaa aqi se 	st 1'6414:Ito put payout 

-14sa st sacIad 	413 4ueutaft utul put aoqui 

Srautj 	anyte agi 'aeoqt panels st 'Jo 4utatIvic 
runpIsaa n st3 4jai sum st Swatj am To 4uatuaffe 
-mut put aoqtt etu, •area 4salaTtg 2utot agi saum 
anten quauno magi To sIstq aqi uo 	2uIy[aom. 

put 94u4s0 real 04 pa4tootp3 Sonsn sT OMODUI ulatI 
4au ‘saIpnls luautaatutut-uxatI 4soul ui Te4Idto 
04 papq1.144t si eutoom lau 'palm Si quatua2tutut 
put aoqui Iie °lay& '2upunocat uogeJod.loc ui 

•sa4ta Joqui paaiq Aq pamstata st sump.' 40Iptut 

eq4 	LIM& luatue2tweia put aoqui SilureI 
pazutal Strun4at suan40.1 egi 4vq4 pazal 

-20cal Sut.101.192 Si 41 ‘aamana •gash eeptudant ou 
ahzeti mem io autos •tuts 04 ta.n3I ato.4 SMO.12 

S..113A. SODIAJOS OSO114 	SUBLII 	ssauatIlcajja put 

4unotut aqj -apes aoj pang° 1t putunuoc pinam. 
saciAaas 4uatueatutut put aoqti Suun3j aqi Tule& 
2uTuTutaa4ap uI salt qotoaddt sits "pp& 14Incunp 

011,14  •papnpap si sap.' .loquI palm It 4uau.ta2tutat 
put aoqui .10j SpEurej am 04 alma.' 8114.104v sill= 

- 413m autocuT maul 4au am Jo 4.red eti sl plIdto 

o4 -antra am pm atunsst 04 si qotoiddt puocas 
.0Fre4owaidun sT put Sivai2 saFtA .1a44ti 

0t u, auzoout ULTUI 491.1 ut tioguIree etn "pp& ate& 
o4 avaS atom Sate 04 suan4a1 apto. 4cadxa Sam 4nq 
‘s.reaS Io pot.lad t JOAO lsaaa4ui tp4m. spoc 4uatulsan 
-14 aaeocal 04 4cathra ao4taado 11.1.113J em put aaumo 

-put' aqJ •4qap io 00.4 pawls.° si re4pito 2uplaom. 
4soul put pa2t24.1out Sip3-patd Sitio et putiataus 
lsoN •opgqtal 4ou ‘aanamoti 4uopdamsge sigZ 

•palonpap st lsale4u1 
Io area 211102 am It re4Idto Io arqtA. quaunc eqi 
04 uan40.1 agi ache suItatal p1.14 OUIoowt 1,11JUI 4au 
am Jo 4.red am si Itlautavutat put aociti Sllurty 04 
uan40.1 aqi Teti aumsst 04 si qatoiddt imp •sut 
-LII0O4.10T15 S41 put sa2v4utApt s4.1 gni pomata liana 
•uomnpo.al Jo sao4ctI am 04 autopuT utatI 4au 
2uptcout ui pasn aq Stu" satiCtO (Id itiat.as 

•134Idto 
2uplaom put a4t4sa pal ati f>up.rp4uput Jo 4soc 
egi 4dapx0 asn iTati aoJ aptat st eJatqc ou 'pauuep 
st 'asnuoaq saolotI pp3dun ge 04 paJaaJaa are gaol. 
-atI esaqj, (acts aoj put 'Inas put pool roJ Nett 
sdoao put 'Laauigo1ut 'y[ooiseetl) Ititdto 2upidoee, 
(g) put (sulpunq put put') eif4s0 real (g) 
'SituitI su put aolvaado am pc, quatua2tutut put  

aoqtrj (i) : saoio1eJ 10 slag aarm Jo esn aqi ulo.4 
g4insaa pip 01,11001II OM si TIOLD OLUODUI ITLIBJ 4ON 

g 
•uomugap .to; 1X01 00S I 

919 '66 	9E9 	on '6 	T8Z 'OT 	----z 9961 
Kt 'TZ 	1'69 	002 '3 	901' '9I 	1796T 
910 '16 	619 	KZ `Z 	069 '171 	2961 
061' '61 	L09 	910 '3 	960 '1'1 	6961 
269 '61 	861' 	186 'I 	929 '01 	1961 
OZ9 '81 	681' 	zoo `6 	TZ9 '6 	0961 

16L '61 	t61' 	L86 'T 	082 's 	6t61 
9E1 '81 	1'L1' 	966 'I 	t69 'TT 	81'61 
Z86 '61 	9L1' 	LL6 '1 	1,9Z `91 	L1'61 
9L0 '81 	Lgt 	996 'I 	(HI '171 	91'6I 
168 `LI 	ttt 	ZOO t 	IT9 '6 	91'6I 

818 '91 	291' 	zoo `Z 	69I 'IT 	tt6I 
986 `6T 	01'1' 	ItO '6 	LL8 'IT 	21'61 
688 '9I 	Kt 	190 '6 	91'1 'II 	6176T 
86Z '1,I 	LZt 	E90'6 	t6L 't 	I1'6I 
990 '91 	931' 	060 '6 	816 `I 	01'61 

191' '9I 	161' 	1'60 '6 	E1'9 `I 	6261 
198 '81 	OTT' 	TZI `Z 	869 	8261 
eoL `II 	L62 	LIT `Z 	819 '6 	LE6I 
3L6 '6 	TO 	T9I '6 	098 '6 	9261 
900 '6 	682 	991 '6 	886 '6 	9861 

s.ivploG 	sa.zav 	s.znoH 	slimoa 

N.10.6.1. 
saoTad 	170.11? 	413 OLTII1 

61'-L1'6I 	al-134se 	1.11011I 
`pmdup 	reau 	-a213uvta 

2uppom, 	puu Jowl 
00100111 
	

avaA.  
U.1.1133 1.9N 

011100111 uLa13j 
pti °maga.' png wowed 

29-201 °VIVI Puv 
uop6u2gsvA4 Jo vadv Dad-may-A 'mom?, Davi lau 
acrpaaa.1 Zvi &dopy/.  puv `autoauz, tuaDf 	ariav j, 

'01110011i 111.1UJ 4011 1.110.4 papnioxa Ore SOSSOI .10 
sure [e1,IdmO ‘pomaut gap A •sacI.id pus-real Sep 
-cadge.' .110q4 4t s2uTpunq aDInJOS put ‘TuatudInba 
put Saaumouta 41[3oiseAH ‘sdoic pagIcads Jo 551E104 
-uanuI 2uTsoio put 2uIuul.Waq eti uaamiaq stuaa4 
poIsSqd ui acua.103Ep am 2taSidpinut Sq pa4nd. 
-Woo st saIaoiu0AuT ut 0211131.10 agi so argue etu, 
-2umaes.p agi Jo argue 4uaaanc am Jo luacaad 8 se 
pa41umsa st anlee IU41.10.1 q0u OILL -2uffiamp Min 
Sip JO anise 11341101 lau sm. put ‘saoTad 4u0.1.1no it 
Sllart LireI agi Aq paurnsuoc gpnpoad aiooisaitl 
put )ioo4sae.1l Jo entan eti ‘uap..ra mats am Jo 
atqvA agi saprqouI sa4tsinbaad maul Jo anise etu, 

'OLI1oOuI 

=GI 4au Jo sivauodutoo aamo agi cat S13 aoiad pine 
1c49uunb To sulJa4 ii uoiionpoad so sJolauj 04 pail  

4ou are Sam asnucaq alaq papnicx0 eat Saqj, 



ZT 

•aaag 
aiutadoaddu aaotu aq rgnom paoaaa sauaS jis uo pasug 
saatad Jo ;as u Siquqoaci •asodand aatnouu .101 pa4nd 
-woo uaaq pug Sag; asnuaaq pasn wee& saatad esagy 

aad 996.0$ pauata aim" pinom eq 4S02udi ;Watt 
palm Ix pal[aom peq aojuaado mays ato ‘sTastmq 
aos 2MUlaVI so ptajsm 'IT •996.0$ sum- 6T7-/NT 
pmaad 2manp mooa ao patoq jnozmm aoqui 
aos anoq aad &Taman Aq pyucl a2um a2uaaeu aqj, 

•g0-8 azosaaam Si puui 
azou aad jndm oza • (gm• x 943) &IDE aad g0.8$ 
pazguaa OAVII pinom 4juaand 9•t 2mplaTS aaam 
jug; sa2ajamu ejujsa pal tuaaj-2uoi uT Aeuoux 
siq pajsaim pull put aapd jt pu•i siq Nos purl 
JatIAI° LU'rq °IP jI .6T7-1,t6I uo gi,T$ pen sum 
sums uad-j•aqm asam uo olulsa pal so 0.10B zry 
'290.0 sI swIJd 6t-2,t61 Te Iv4Idva 2ull[a°°5- Pa 00•3 
aad jndm 	‘Siquanbasuop •juaand g•g pauxua 
rujIclua 46T7-2,t6T papad 	m SO•8.1 jIpaao ajuIpazu 
-aajm 	no pau•oi p ‘a[clutuxa aoa •6t-L16T 
pmaad agT uT amoom 2monpoad aos somunjaod 
-do aeLputualiu uo pasuq 	WOO 92U.I0AV OSOILL 

aonpoad 	Sjmqv sj1 sT aojous qoua 

O
wn IuotsAgd aad (6T7-I,t6T ) jS00 92VaaeU OILL 

•se0Iad 6T7--Lf6T 
TujIdua 2up1aam jo Sjputnb eq; 2mansuom 

ut pasn ;'ell;  oj aullugs st ainsuom sigT 2mjnd 
-moo so pomatu aqj, •jndm uti poop st aansuazu 
UO11111100 STILL TujIcIto 2uppom so maw& ,saullop 
puu 'amp so sanoq 'putt so Saa•e aos aans•am 
TuoIsSqd ao aojummouop uommoo i multi° oj 
sT ampaooad eq; ut dap jxou 	'stuaaj iuoIsSqd 
uT paansuam uaaq siq Jolevs piludun TIOUO Jolly 

•juujszioa 
Nall uaaq sill aoTad 6T,--Lt6T aojtupuouop 110111U100 

su 	pmduo so samjuunb eq; .VuOuvip Aq 
st jxau 	of auaS ouo utoaj 02TIVII0 IMO oansuom 
slip -ply& in Sum SITIO ellj, 'aueS Tell;  aos fujIdua 
2upiaom eq; so oanstatu ruoIsSqd sjonpoad 
osaqj 2mumms puu 6f--2,t6T  2manp ooTad a2uaaeu 
oepoadsaa sj1Sq .1U0S MAO i izT IB4Id•a 211p1a0MIO 
MOT! gone Sjljuunb 	2upcidpinik .Saoluaem 
T Saunuur 	Sjpuunb 	su ualruj sum pmduo 
2upiaom so junomt OTIJ g.aojummouop UOLUTI100 
se Iti.IdUO 2up[aom jo puR tpuo Jo ;tun Jed aoTad 
92ThioAt 6t-Lt6T am 2uTsn 	pamosaa all Sulu 
uomsodumo 2uOu•zio sj1 ajIdsop rujIdua 2uppom 
so SjIjuunb 	aansuazu oj moq so maiqoad ally 

•saojouaj so saaqumu 
OSVaIOUI 9114 	8A-RVIal sasaoq jsuap jo saaq 

-umu ui asualoop am. Sr aapti eq; so aiduruxo patio 

Sijuanbaas 	asay. 	uomsodmoo aeg. 
-Raz aqj ut Gump. .I0A0 02UVIID all (3) puu tujiduo 
2M4.10M. 9411.49SLIOD TRIO StUali etll JO SjIsaarqp 
am ( T ) jo asnuoaq jinoujw alOUI st IU4IcIVO 211p1.10Ai 
so sat puunb pi oIsSqd am so quatuaansuom eq j 

•jxou eq; oj ataS auo ma's Sijuaa paI.run 
.104314 uumnq gm so Sjleponpoad ruguajod eq; 
suq aox •savaS gg jsvi aqj ut /copal:um pauuqo 
jou aim" umjnmajsw xas 	puu 'a2u 	'apt 
-taus mats a2taaeu am so azis cgs, •4aommaus 
paSoiduza JocreT Sumus so sanoq eq Aq paanstatu 
eq Sum (Sumus eqj saoanosaa ruIaajumuou am) 
quaula2uutzu put aoqui Swims junomu eqZ 

•SlIonb 02UJOAU so skumiu atu mats aad 
SaIDU OM IBID. SALOII0I 4III.114 atV.I0A.0 OM lupm 
s•uap sIsSreuu sIqj sir •maus aad saaou aoqumu 
eq; Aq paansuam eq Sum ajujso ire i •Asia Stamp' 

sI auoS uat.I2 m maul am uo pasn samous 
pIudun am so Ipte SjTjuunb am 2manstalk 

s.Tozaej 
pudun.  ell jo sappuunO oq 2mansuaw 

•aanpapoad so 
spomaut ajunbapv alma 2mdopeop aos paqsa22ns 
eq Sum saiTjuuaajtu gums 'Sum syqj uI •umj•nlIs 
pagITdurp u ut sauaS so saiaas u aos saojous juauod 
-moo 541 oj amoom maul jou ut;'eocilpu so spoil;am 
atqlouaa;iv asap so sjIaam aqj so sjsaj ruoIaIdma 
alms juosoad oj B.! opTjau siq; so osodand ally 
-sossoi saavqs aojous -qaua ‘spmaad umssoadap 
uI -sjuoad am so eauqs i ‘sjsoa futuaou sj1 oj umj 
-Ippu ut 'sump." aojous zioua 'sreeA snoaadsoad uI 
•sjsoo Sjmnpoddo sj1oj runba uanjoa t suaua aojaus 
!iota ‘tuaus a2uaaeu aqj uo rujiduo 2M1F102A. jotaj 
-qns ao ppu oj ao luaus eq; so azis aqj asuazoap ao 
OSUOJOUT 	OAT1TIOOTIT OUTIOTIODO OU Si alOTI4 02UJOAU 
OM U0 uaqm pmaad.0 ut ao (g) ‘sapjsnpm aamo ut 
suanjoa oj anuauduloo suanjaa urea oanjinaIa2u ut 
pasn saamosaa tiomm ut poised a ut (T) Tem. uuazu 
pinam spu, •amoom jou oj umjnmajuoa aTaql. 
ao 's;soo Swinjaoddo Tumaou ao una aa2um stag; 
o; umjaodoad uT juomavuum puu aoqui Smug 
puu cLujIduo 2up[aom 'ajulsa Ttaa Aq paruqs en 
ataS ueATt uT suanjoa jum amnssu oj ‘aaa-q not 
-vaapisuoo 	pajsa22ns sT qamm 'aulopm maus jau 
ajuooTiu oj moll so maiqoad 	qouoaddu ouo 

•staau ao saTalsnpm Jam() ut asom qjpe. 
Var6 OTTO uT aanjinoIa2u ut samoom 2mauduzoo ut 
ao 'emit Onoaqj smauj jo dno..12 i moas samoom 
jo suosIatdmoo ut panioem 0111 stuamoad juaaas 
-pp juqmomos •.tuumls Siquuosuaa eau suompuoa 



TABLE 2.—Net farm income 1  and the composition of factors that share in net farm income 

11/ 
Year 

Unpaid 
inputs 2  

Net farm income 1  Distribution of inputs 

Total 
Total Per input 2  Family 

labor 
Real estate Working 

capital 

Number Dollars Number Percent Percent Percent Percent 
1935 	  5, 669 2, 288 0. 404 36 55 9 100 
1936 	  5, 813 2, 850 . 490 35 56 9 100 
1937 	  5, 840 2, 618 . 448 34 55 11 100 
1938 	  6, 063 598 . 099 34 54 12 100 
1939 	  6, 210 1, 643 . 265 32 55 13 100 

1940 	 6, 278 1, 918 . 306 32 55 13 100 
1941 	  6, 326 4, 794 . 758 31 54 15 100 
1942 	  6, 258 11, 145 1. 781 31 55 14 100 
1943 	  6, 515 11, 377 1. 746 30 54 16 100 
1944 	  6, 452 11, 162 1. 730 30 56 14 100 

1945 	  6, 436 9, 611 1. 493 30 55 15 100 
1946 	  6, 507 14, 110 2. 168 29 56 15 100 
1947 	  6, 744 15, 257 2. 262 28 57 15 100 
1948 	  6, 684 11, 624 1. 739 29 57 14 100 
1949 	  6, 926 8, 330 1. 203 28 57 15 100 

1950 	  6, 781 9, 671 1. 426 28 57 15 100 
1951 	  6, 943 10, 536 1. 517 27 58 15 100 
1952 	  7, 041 14, 025 1. 992 27 58 15 100 
1953 	  7, 368 14, 520 1. 971 29 56 15 100 
1954 	  7, 553 16, 406 2. 172 29 56 15 100 
1955 3 	  7, 707 10, 281 1. 334 29 56 15 100 

1  Excludes Government Payments. 
2  Inputs that share in net farm income valued at 1947-49 average prices. 
3  Preliminary. 

Illitour. The input for one hour of family labor and 
management is therefore 0.956. 

Quantities of all the unpaid factors used in 
production from 1935 through 1955 have been 
summed into total inputs (table 2). This was 
done by multiplying the quantity of each factor 
shown in table 1 by its respective input per year. 
This procedure is illustrated for the year 1935 as 
follows : 

Factor 
Quan- 
tity 

Inputs in 1947-49 
dollars 

Per unit Total 

Hours Number Number 
Family labor 	  2, 156 0. 956 2, 061 

Acres 
Real estate 	  389 8. 05 3, 131 

Dollars 
Working Capital 1 	 9, 005 . 053 477 

Total 	  5, 669 

1  Working capital based at 1947-49 dollars. 

One input is $1.00 of cost at 1947-49 prices. 
One dollar at 1947-49 prices will buy 1.046 hours 
of labor (1.00 +0.956). It will buy the use for 1 
year of 0.124 acre of land (1.00 +8.05). It will 
buy the use for 1 year of $18.87 worth of capital 
(1.00 + 0.053). One input is therefore 1.046 hours 
of labor, 0.124 acre-years of land, or the use for 
1 year of $18.87 worth of capital at 1947-49 prices. 

Distribution of Inputs and Rate of Return 
per Input 

Dividing the net farm income by the total in-
puts of the unpaid factors gives the rate of return 
per input. This rate multiplied by the total inputs 
supplied by each of the unpaid factors gives the 
allocated income to the total of each factor. This 
method of allocating net farm income is called 
"the imputed method" in this paper. By this 
method the income per unit of unpaid inputs 
varies by years, depending on the ratio of net farm 
income to total inputs. But the income per unit 
of input is the same for each of the unpaid factors 
in a given year. • 	 13 



From 1935 to 1955, the inputs of the unpaid 
factors averaged $6,555 and net farm income aver-
aged $6,581.3  That is, each input received an 
income on the average of about $1.00. With minor 
exceptions, the trend in the number of inputs per 
year has been steadily upward at an average rate 
of 1.3 percent per year (fig. 1). The index of 
unpaid inputs (1935-55=100) was 86.5 in 1935 
and 117.6 in 1955. The index of net farm income 
(1935-55=100) varied from a low of 10 in 1938 
to a high of 217 in 1954. From 1935 to 1955, the 
average variation in net farm income amounted to 
117 percent. This contrasts with a variation in 
unpaid inputs of 7 percent. 

3  Computed on the basis of the geometric mean. 

It is evident, therefore, that most of the varia-
tion in net farm income is reflected in the varia• 
tion of returns per unit of unpaid factor. This is 
particularly true in the short run and it is true 
to a large extent for a 25-year period. 

Rate of growth in size of farm as measured by 
the number of unpaid inputs is approximately pro-
portional to the increase in number of acres per 
farm. Between 1935 and 1955, real estate ac-
counted for slightly more than 55 percent of all 
nonpaid inputs. The growth in size of the aver-
age family-operated farm is relatively small from 
year to year. But over the years the increase is 
significant. 

The average family operated a 38-percent larger 
farm in 1955 than in 1935. This growth was 

FARM INCOME AND UNPAID INPUTS 
Wheat-Pea Area, Washington and Idaho 
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TABLE 3.—Real estate and its income, wheat-pea area of Washington and Idaho, 1935-55 

• 

Year 
Area 
per 

farm 

Value 
per 
acre 

Total 
value per 

farm 
Interest 

rate 

Returns per acre 
based on— 

Total farm returns 
based on— 

Interest Share 
rent 

Imputed 
rate 

Interest Share 
rent 

Imputed 
rate 

Acres Dollars Dollars Percent Dollars Dollars Dollars Dollars Dollars Dollars 

1935 	  389 57 22, 173 5. 7 3. 25 2. 69 3. 25 1, 264 1, 048 1, 265 

1936 	  401 57 22, 805 5. 2 2. 96 3. 29 3. 95 1, 186 1, 321 1, 582 

1937 	  397 65 25, 976 5. 1 3. 34 3. 37 3. 61 1, 325 1, 339 1, 432 
1938 	  410 66 27, 126 4. 9 3. 24 1. 78 . 80 1, 329 729 327 

1939 	  421 62 26, 228 4. 8 2. 99 2. 33 2. 13 1, 259 982 898 

1940 	  426 68 29, 057 4. 7 3. 21 2. 68 2. 46 1, 366 1, 141 1. 049 

1941 	  427 68 29, 074 4. 6 3. 13 4. 58 6. 10 1, 337 1, 955 2, 605 
1942 	  426 74 31, 686 4. 6 3. 42 8. 69 14. 34 1, 458 3, 704 6, 107 
1943 	  440 86 37, 946 4. 4 3. 80 9. 10 14. 06 1, 670 4, 006 6, 184 

1944 	  453 101 45, 912 4. 4 4. 46 9. 41 13. 93 2, 020 4, 262 6, 309 

1945 	  444 115 51, 162 4. 6 5. 30 8. 69 12. 02 2, 353 3, 857 5, 336 
1946 	  457 135 61, 530 4. 7 6. 33 11. 19 17. 45 2, 892 5, 114 7, 976 
1947 	  476 159 75, 544 4. 6 7. 30 12. 16 18. 21 3, 475 5, 788 8, 668 

1948 	  474 180 85, 202 4. 6 8. 27 9. 68 14. 00 3, 919 4, 586 6, 636 

1949 	  494 186 91, 738 4. 6 8. 54 7. 27 9. 68 4, 220 3, 593 4, 784 

1950 	  482 186 89, 759 4. 6 8. 57 8. 57 11. 48 4, 129 4, 129 5, 533 

1951 	  498 214 106, 576 4. 6 9. 84 9. 68 12. 21 4, 902 4, 820 6, 092 

1952 	  507 224 113, 568 4. 6 10. 30 12. 51 16. 03 5, 224 6, 343 8, 129 

1953 	  512 216 110, 592 4. 6 9. 94 12. 04 15. 87 5, 087 6, 163 8, 124 

1954 	  524 221 115, 848 4. 6 10. 17 12. 44 17. 48 5, 329 7, 073 9, 161 

19551 	  536 227 121, 763 4. 8 10. 90 9. 27 10. 74 5, 845 4, 970 5, 756 

1  Preliminary 

trade possible chiefly by an increase in working 
capital. In 1935, working capital accounted for 
477 unpaid inputs, or 9 percent of the total. In 
1955, it accounted for 1,193 inputs, or 15 percent 
of the total. 

As the size of farm has increased with additional 
acres and more working capital, family labor has 
of necessity supplied proportionately less of the 
total inputs. In 1935, family labor supplied 4 
times as many inputs as working capital, whereas 
in 1955 it supplied only twice as many. 

Return to Real Estate 

The return to real estate has been estimated on 
three different bases : (1) Estiamted total value 
of real estate times the current interest rate on 
farm mortgages; (2) customary share rent; and 
(3) imputed rate (table 3). 

Estimated values of real estate as used here are 
based on average prices paid for land in the area. 
These sales reflect the judgment of landlords and 
farmers as to what they think their land is worth. 
In making their appraisals, consideration is given 

to current and prospective income. About 3 per-
cent of the farmland changes ownership each year 
as a result of voluntary sale. The owners of the 
other 97 percent probably consider that, to them, 
farmland is worth more than the going market 
price. 

For most of the years 1938 through 1955, it is 
clear that the current market price of land was 
undervalued relative to the succeeding year's price. 
This was particularly true from 1942 through 
1948 when the market price each year was from 
13 to 17 percent higher than in the previous year. 
Economic instability, characterized by the period 
1935-55, makes it difficult to determine what land 
is actually worth. It is obvious that the market 
price of farmland cannot reflect accurately the 
year-to-year changes in net farm income. 

Interest rates on farm mortgages in the area 
declined from 5.7 percent in 1935 to 4.4 percent in 
1943. Thereafter, they remained at about 4.6 per-
cent until 1955, when they averaged about 4.8 
percent. There appears to be little relationship in 
the short run between the interest rate on mort-
gages and the income from land. • 	 15 



Share rent probably comes closer to reflecting 
the annual contribution of land to net income 
than the estimated market value of real estate 
times the mortgage interest rate. 

The share rent shown in table 3 is the value of the 
landlord's share of the crops at market price less 
his expenditures for buildings, fences, and real 
estate taxes. The landlord usually received a 
third of the grain and a fourth of the hay and 
peas. The return to land based on share rent fluc-
tuates more from year to year than does the return 
to land based on interest because crop yields and 
prices of farm products are highly variable. 

These fluctuations tend to be in the same direc-
tion as fluctuations in net income. But we have 
some empirical evidence to indicate that the fluc-
tuations in share rent given in table 3 do not show 
the full variation in the contribution of land to 
net income. In years of low net income, net share 
rent is probably higher than the contribution of 
land to earnings; in years of high net income, it 
probably is less than the contribution of land. 
From area to area, share rents tend to increase as 
the productivity of land increases. In a given 
area, share rent is established as a normal or gen-
eral average and remain inflexible from year to 
year. 

Beginning with 1941, incomes in the Palouse 
area have been relatively good. This is reflected 
in the increasing value of share rents and also in 
returns based on interest charges. These increases, 
however, probably do not fully reflect the in-
creased contribution of land to net income since 
1941. There have been some reports of increases 
in the share paid as rent. 

The current difficulties of farmers in acquiring 
additional land to rent support the belief that the 
share paid as rent is increasing. But the rental 
market for land is far from perfect in an economic 
sense. Many farmers have rented at least parts 
of their farms for a generation. 

So long as the returns to the landlord increase 
and prospective land values and prices of farm 
products improve, landlords are usually satisfied 
with existing rental terms. In these circum-
stances, tenants also are reasonably satisfied with 
their leases. Consequently, relatively few farms 
are available for leasing to new tenants. Of late 
years, tenants who have wanted to stop farming 
have been able to dissolve their leases and sell their 
farm equipment on favorable terms. 

In general, the imputed rate of return to land 
is above or below the rate determined by shard" 
rent, depending on whether the rate based on share 
rent is above or below that determined on the 
basis of the market value times the interest rate. 

Return to Working Capital 

The return to working capital was estimated on 
two different bases : (1) The estimated value of 
working capital times the going rate of interest, 
and (2) the imputed basis (table 4) . 

The quantity of working capital was valued 
each year on two different bases : (1) At current 
prices and (2) at 1947-49 prices. Multiplying 
the valuation based on current annual prices by 
the interest rate on short-time loans gives the an-
nual returns based on interest. 

Dividing the imputed return to working capital 
by the actual value of the capital gives the im-
puted rate on the actual value. For the year 1935, 
the imputed return was $193; the actual value of 
the capital was $3,934; and the imputed rate 
on the actual value was 4.9 percent. 

For the years 1935 through 1940, the imputed 
rate was substantially less than the interest rate. 
In view of the fact that capital increased rapidly 
during this period, the productivity of capital may Ami  
have been considerably greater than was indicated 
on the basis of relative costs at 1947-49 rates. Part 
of this was due to the change in relative costs from 
the decade of the 1930's to the decade of the 1940's. 
From 1935-39 to 1947-49, wage rates for hired 
labor rose more than twice as much as costs of 
capital. If the 1935-39 period had been used to 
establish the rates of factor inputs, a considerably 
larger sum would have been allocated to capital. 

After 1940, interest rates declined and net farm 
income increased. In general, if capital earns 
much more than the interest charges, farmers tend 
to buy more capital items. In accordance with 
this tendency, the number of items of machinery 
and power bought by farmers in the 1940's in-
creased greatly. The rate of purchase was held 
down by farmers' inability to obtain all the ma-
chinery they wanted because of wartime restric-
tions, or by their inability to expand their farm 
acreages. The greatest dispersion between the 
interest rate and the imputed rate was in 1946. 
Since 1946 the margin between the two rates has 
narrowed. 
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TABLE 4.—Working capital and its earnings, wheat pea area of Washington and Idaho 1935-55 

Year 

Valuation of working 
capital 

Rate of return on 
actual value 

Annual return 

1947-49 
valuation 

Actual 
value 

Interest 
rate 

Imputed 
rate 

Based on 
interest 

Imputed 

Dollars Dollars Percent Percent Dollars Dollars 
1935 	  9, 005 3, 934 6. 5  4. 9 256 193 
1936 	  9, 972 4, 564 6. 4 5. 7 292 259 
1937 	  11, 703 5, 859 6. 4 4. 7 375 278 
1938 	  13, 861 6, 554 6. 4 1. 1 419 73 
1939 	  15, 461 6, 211 6. 5 3. 5 404 217 

1940 	  16, 065 6, 912 6. 5 3. 8 449 260 
1941 	  17, 293 7, 442 6. 0 9. 3 447 695 
1942 	  16, 382 8, 972 5. 8 17. 2 520 1, 545 
1943 	  19, 285 12, 732 5. 8 14. 0 738 1, 789 
1944 	  16, 818 12, 222 5. 7 12. 6 697 1, 541 

1945 	  17, 891 13, 379 5. 4 10. 6 722 1, 415 
1946 	  18, 075 13, 668 5. 2 15.2 711 2, 077 
1947 	  19, 282 16, 659 5. 2 13. 9 866 2, 312 
1948 	  18, 135 20, 085 5. 2 8. 3 1, 044 1, 671 
1949 	  19, 791 20, 611 5. 3 6. 1 1, 092 1, 262 

1950 	  18, 620 17, 847 5. 4 7. 9 964 1, 407 
1951 	  19, 623 20, 742 5. 5 7. 6 1, 141 1, 575 
1952 	  19, 490 23, 001 5. 6 8. 9 1, 288 2, 055 
1953 	  21, 016 24, 398 5. 7 9. 0 1, 391 2, 19( 
1954 	  21, 428 23, 871 5. 7 10.3 1, 361 2, 467 
1955 	  22, 516 24, 746 5. 7 6. 4 1, 411 1, 591 

• 

Return to Family Labor (Exclusive of 
Government Payments) 

Returns per hour to family labor were estimated 
by four methods : (1) By valuing family and op-
erator labor at wage rates paid to hired labor with-
out board; (2) by imputation; (3) by assuming 
a return to the farm operator and family equal to 
that of a share renter; and (4) by assuming that 
family labor is a residual claimant after all other 
charges and allowances are paid (table 5). 

The imputed method has been explained and 
the hired-labor basis is self-explanatory. The re-
turn based on share rent starts with net farm 
income, from which is deducted the value of the 
net share rent and the value of working capital at 
current interest rates. The method of determin-
ing share rent was explained in the real estate 
section. The current interest rate is based on 
short-term or intermediate credit loans. The 
residual method is the one usually adopted by most 
farm-management studies. This method deducts 
from net farm income the interest on working 
capital and the interest on real estate values at 
current prices. 

411209-57-3 

The variation in the hired labor rate reflects 
general price movements. The variation in the 
rate based on imputation reflects the variation in 
net farm income. The variation in the rate based 
on share rent magnifies the variation in net farm 
income. The variation in the rate based on the 
residual method magnifies even more the variation 
in net farm income. In times when incomes are 
unfavorable, the rates are in this order starting 
from the lowest : (1) Residual ; (2) share rent ; 
(3) imputed; and (4) hired labor (fig. 2). In 
good times, this order is reversed. 

Summary and Conclusion 

The method by which net farm income is allo-
cated to the unpaid factors of production should 
depend upon (1) the purpose for which the alloca-
tion, is designed and (2) the effectiveness with 
which the method accomplishes this purpose. 
This paper presents an imputation method of 
allocating net farm income as an alternative to the 
more usual market-price method. 

The market-price method assumes that each 
factor earns a return equal to the price it could 
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demand in the market. This method was used in 
showing the returns to labor at wage rates for 
hired hands, returns to working capital at market 
value times short-time interest rates, and returns 
to real estate at market value times interest rates 
on longtime mortgages. The market-price method 
allocates all net farm income to the unpaid factors 
of production only when prices equate their 
marginal productivities. 

In most years since 1935, the sum of the returns 
to operators of wheat-pea farms in Washington 
and Idaho based on market prices has not equaled 
net farm income. For some years, the difference 
between net farm income and the sum of the value 
of all inputs at market prices is greater than net 
income itself. 

The failure of market prices to equate net farm 
income is frequently resolved by using market 
prices for two of the factors, usually land and 
working capital, and allowing the residual to go 
to the other factor, usually labor. This is the 
so-called labor-income method. It was illustrated 
as the residual method for (1) the owner operator 
and (2) the share renter. 

The residual method for the owner operator 
would be analogous to a tenant paying cash rent 
for all his capital on the basis of its value time. 
the current rate of interest on farm mortgages. 
Few if any farmers are in this category, as land-
lords do not operate on this basis. The residual 
method may be a useful tool to an owner operator 
in learning whether he would be financially better 
off had he sold out, invested his capital at the 
going interest rate, and worked at some other 
occupation. An individual farmer can always sell 
his farm at the market price. However, this is not 
true of all farmers in the aggregate. For this 
reason, the residual method is not suitable for 
aggregative analysis. 

In a period of disequilibrium the distortion in 
market prices is amplified in returns to family 
labor when these returns are computed by the 
residual method. For this reason, the residual 
method is poorly adapted to evaluation of the con-
tribution of the unpaid factors to net income. 
This is particularly true in a time series for all 
farms in a given area. 

TABLE 5.—Estimated income to family labor exclusive of government payments, wheat-pea area of Washington 
and Idaho, 1935-55 

. 	Year Family 
labor 

Income per hour estimated by various 
methods 

Annual income estimated by various 	q 
methods 

Hired Imputed Share rent Residual Hired Imputed Share rent Residual 

Hours Dollars Dollars Dollars Dollars Dollars Dollars Dollars Dollars 
1935 	 2156 0. 221 0. 386 0. 456 0. 356 476 .833 984 768 
1936 	 2151 . 271 . 469 . 575 . 638 583 1, 008 1, 237 1, 372 
1937 	 2117 . 285 . 428 . 427 . 434 603 907 904 918 
1938 	 2121 . 278 . 094 —. 259 —. 542 590 200 —550 —1, 150 
1939 	 2094 . 274 . 253 . 123 —.010 574 530 257 —20 

1940 	 2090 . 292 . 292 . 157 .049 610 611 328 103 
1941 	 2063 . 347 . 725 1. 161 1. 459 716 1, 495 2, 395 3, 010 
1942 	 2051 . 499 1. 703 3. 374 4. 470 1, 023 3, 492 6, 921 9, 167 
1943 	 2041 . 728 1. 669 3. 250 4. 394 1, 486 3, 407 6, 633 8, 969 
1944 	 2002 . 819 1. 653 3. 098 4. 218 1, 640 3, 311 6, 203 8, 445 

1945 	 2002 . 853 1. 428 2. 513 3. 265 1, 708 2, 858 5, 032 6, 536 
1946 	 1956 . 878 2. 073 4. 236 5. 340 1, 717 4, 054 8, 285 10, 446 
1947 	 1977 . 911 2. 162 4. 352 5. 445 1, 801 4, 275 8, 603 10, 765 
1948 	 1995 1. 080 1. 662 3. 005 3. 253 2, 155 3, 316 5, 994 6, 490 
1949 	 1987 . 876 1. 150 1. 834 1. 473 1, 741 2, 285 3, 645 2, 926 

1950 	 2002 . 875 . 	1. 363 2. 287 2. 197 1, 752 2, 729 4, 578 4, 399 
1951 	 1981 1. 096 1. 450 2. 309 2. 160 2, 171 2, 873 4, 575 4, 279 
1952 	 2016 1. 269 1. 904 3. 172 3. 625 2, 558 3, 838 6, 394 7, 309 
1953 	 2230 1. 265 1. 884 3. 124 3. 606 2, 821 4, 202 6, 966 8, 042 
1954 	 2300 1. 252 2. 077 3. 496 4. 224 2, 880 4, 776 8, 040 9, 716 
1955 1 	 2300 1. 290 1. 275 1. 726 1. 315 2, 967 2, 933 3, 969 3, 025 

1  Preliminary. 
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FIGURE 2. 

Like the residual method, the imputed method 
allocates all the income. It assumes that each 
unpaid factor of production shares in the net 
farm income in proportion to the amount each 
would earn at market prices during a normal 
period. This assumes that the farm is in equilib-
rium from the standpoint of relative prices for the 
factors and their productivities, and that the value 
of these factors in any year would be this cost plus 
a .pro rata share of the profits.. Yearly incomes to 
these resources on these assumptions would be in 
the nature of rent and hence income should be 
allocated on the basis of normal shares. 

The imputation method gives a more exact ap-
proximation of the level of income, at least during 
the last 10 to 15 years, when relative prices of re-
source services approximated their 1947-49 
relationship. 

The method, however, fails to explain fully why 
the proportions among the resources change. For 
example, in terms of the 1947-49 price level, wheat-
pea farmers had about 2.4 times as much working 
capital in 1954 per hour of family labor as they 
had in 1935. This suggests that the relative mar-
ginal productivity of labor and capital in the two 
periods may not have been the same. As a conse-
quence, the imputation method may not correctly 
allocate the net farm income. 

Neither of these methods measures precisely 
the contribution of each of the unpaid factors to 
net farm income. This analysis indicates that the 
imputed method has some advantages over the 
more conventional methods. The imputed method 
requires careful selection of base rates for good 
results. These rates should be revised as economic 
and technical conditions change. 
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