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Saine Determin..i.nts of ifonf..i.rrn Income of Farm People* 

G. .c.dward >::>cnun o.nd Leon 1" • ties ser 

Purdue University -and Farm ~conomics Division, 

bconomic nesed.rcn Service 

United jtates Depc:1.rtment of tt.griculture 

Ti1e averC:1.ge fc1.rm fUJnily receives one-fourth or more of its total net 

income from nonfarJJl ei.aployment or as returns from nonfarm investments.Y In 

real. terms tnis component of persono.l income, botn on an aggregate basis cilld on 

a per-farm-fa.mily-worker basis, ha~ fluctuated over time (figure 1) . ~s a 

proportion of the total net incoJJle flow to fd.rm people, it has fluctuated within 

a narrow range witn little or no secular movement (figure 2) . 

Isolation of tne ~nportd.nt economic forces tha.t influence the size of this 

income flov1 will increase our understanding of tne determinants of the personal 

income of furm people. In addition, it will yield insights into the functioning 

of the aggregate md.rKet for fd.rin l a.bar, a.nd show in a limited way how agriculture 

is integrated with tne total economy. 

In this note we propo~e to devel op a conceptual model Which explains 

tne income t11at fd.rlll people receive from nonfar111 sources, present statistical 

estimd.tes of a part of tnis mudeJ. , and aiscuss briefly the implications of 

the statisticd.l results . 

*Journal Paper i~o . , Purdue Un;iversity agricultural ,t!;xperiment 
Station . nesed.rcn reported herein was done under Project 1107 of the 
bxperiment ~td.tion. 

Y United t>tates uepartlllent of .n.griculture, aajor Statistical beries, 
Volume 3, ~gr. tiandb. NO. 118, p . 4. 
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A. ~onceptual l'lOdel 

A major part of tne income ed.rned by fa.rhlers from nonfarm sources is from 

nonfarm employrnent .Y Though tne nonfarm income component of fe1.rm people 

includes divid.end payments , roya.lties, d.nd r ent s, tnese represent a small 

fraction of the t ot al, a.nd may be rather insenoitive to current economic 

conditions. Hence in our model we wil.L concentrate on off- farm wages as the 

chief determinant of t11e nonfci.rtn income of farm people. 

By exa.miru.ng t lte proole111 f r om t11e standpoint of tne returns t o farm 

people in tue nonfarrn sector , a. two- equation model in wuich nonfarm employment 

and tne return t o le1.oor in tne nonfarm sector are simultaneously determined 

can be used as a point of departure. This can be stated compactly as : 

S : yl ;; o(2 +/J2 y2 + (2 X2 + u2 

where : 

y
1 

tne quantity of f d.rin faltll.ly labor employed by tne nonfarm economy; 

y
2 

• the real r eturn (per unit of time) per-farm-fd.mily-worker in the 

nonfarrn economy; 

x
1 

= a vector of variables representing tne de1rumd f or labor by the 

nonfc:1.rm sector; 

x2 = a vector of variabies representin~ tne suppl.f of labor offer ed 

to the nonfarn1 sector by furm -fd.mily-workers; 

YFarmer s 1 .t:.xpendJ..tures for Farm Living a.nd Production with Tables on 
Off-Farm Incohle , 1~55, Volume III, part 11, 1954 Censuo of ;1griculture, 
U. S . Depar t.1Jl<:::nt.s of ~griculture c:U1.a Gornmerce , December 1956, p . 49 . For 
1955, incorne receivea oy farm-operator !'aJlll.lie:;; wc:1.~ from tne following 
sources; non!'d.r!D. worK bf fc:1.rm operator , wife , d.nd other family member s , 
67.8 percent, noniarm business, 14.4 percent; interest , dividends , royalties 
and trusts, 6. 5 percent; ot!ltlr 11. 3 percent. 
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and u1 and u2 are r&1dom error term;:> witn tne usua.L statistical properties . 

The variab.Les Y1 i:irld Y2 are endogenously deter1uined ;:>uoject to tne 

e.xo5enous vuric1.b.Le"' contained .ill t11e vectors x1 and x2 • Tne specification 

of variao.Les inc.Luded 111 t.ie vdctors x1 d.nd x2 will be discussed below. 

This structura.L rnoael., useful a::; i t i:; for understanding t11e determinants 

of nonf arm inco.!Ile, cannot oe estimated directly. ~'e hc1.ve no information 

available on tne 4.W::illtity of lC:t.bor supplied to the nonfarm sector except at 

5-year intervc1..Ld from tne ~ensus of Agriculture. However , estim .... tes of non

farm income cc1.n be JJUt on a per-f arm-farnil1-worKer basis as an approximation 

to tJhe Y2 variable . Transf orrning tne structural mode.L into its reduced forms 

will r esult 111 a re.Lationsnip in wi1ich nonf c1.rm income per-f ar111- f amily-worker 

is dete:-mined by tne exogenou.::l va.r1c1.bles contained in tue vectors x1 and x2• 

This equation can oe estima.ted directly by ordinary least squc.res, and will 

yield insights into tne deter!!li.nants of nonfarm income • 

.c.xogenous Vd.riables determining tne nonfarm de!Ild.Ild for labor . Some 

measure of tne overall deilld.nd for labor in tne nonfarm sector is desired in 

an aggregate model of t nis kind. Perhaps tne most immediate reflector of the 

demand for labor in tne nonf arlll economy is the percentage of unemployment of 

the civilian labor force . This is a proxy for tne 11 tightness 11 of the aggr egate 

labor market and refl.ects condition.; primarily in t11e nonfarm marKet for labor. 

~conomists have generc1.Lly assumed that unernployment, per se, does not develop 

in the agricultural labor marKet, wnere wa.ge ra.tes nave a high degree of 

flexibility, altnough underemployment does. 

The rate of chc1.f16e of gro~s national product is another inaication of 

the demand for labor in tne nonfar.lll sector of the economy. If tne economy 

is vieHed secularl.y as requiring a l ong term transfer of labor resources to 
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tne nonfan,1 sector , t11e rd.t e of cnani:;e of gro::is ncJ.tiona.l product reflects in 

par t , at least, the dem.a.nd · for · tn~se labor· r esources by the nonfarm 

sector. 

Gross national product is a med.sure of aggregate economic activity. as 

the aggrega.te economic activity exp~nus, incentive exists f or labor to transfer 

from the farm to the nonfarm sector . The converse holds for declines in 

aggr ego.te economic activity. .doth of these state111ents are predicated on t he 

assumption tnat tne seculc1.r resource proolem is one of transferring labor 

resources out of agriculture . 

~ogenous variables deter 1uining tne supply of laoor to tne nonfarm sector . 

~conomic forces t11c.1.t SHiit tne a5ricultural demand for labor to tne r i ght or 

left tend to shift the su~ply of labor to tne nonfarm sector in the opposi te 

direction. In a recent d.nal.rsis of the md.rk0t for nired li:ibor, r eal farm 

pr ices were found t o be a major snifter of the demand for labor curve in 

agr iculture .:2/ This suggast..; tne introduction of real farm prices as one 

variable in tne ~2 vector . Increases in reul farm prices should reduce the 

incentive to find work in the nonfarm secto1· of the economy, while decreases 

in real farm prices , Whicn reduce tne ae..:iand for labor in agr iculture , should 

i ncrease triis incentive . 

In addition t o t11is econornic variable, there hd.::i been a change in the 

structure 01' tne agricultural lC:t.bor marKet over time . The automobile has made 

the labor forca more mobile. This is particulo.r l.f imµortwn:. wnen consider ing 

tne multiple job holdin~s or f d.rm people ea.ruing income in the nonfarm sector . 

An index of mobility was computed by dividing tne number of automobiles 

on farms by tne number of f d.rm family workers. This provides a r ough measure 

'2f Schuh, G. ~ . , 11 .H.n ~conometric Investigation of tne Mar ket for Hired 
Labor in Agriculture" ~ Journal of Farm .l!.tconomics, forthcoming. 
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01' t.1<:l _o.L.1.l.tj oi ut<:l1ul)~r:> oi' tile f ....r .•• l~uu.c .Lurcc to coUJ1.1Ul:...: to noru.'..il'm joL> ... . 

L)~te't'is pariou:> ,~ tn\::! 1 or~ utOl)ll.;j l.uc ... ur .LCultw.·..u. la.ovr 1\.>rl.!~, tu~ illOre 

o_l)portunity to <:l ... rn incu .. 1\:1 .J..n l.11e nonl"c:i.rm :..1t::ct.ui' . ..,~cul..i.r i.J, t11is reflects 

a lateral shifting or tne supplf curve of la.oar to the noniarm sector . In 

practice tnis vc:i.ric:1.ole prooaoly will reflect all of tl1e f c;1.ctors c1.ssociated 

with d. more nignl.f integrc1.tcd economic systelll . 

The Statistical t1odel d.fid Data 

On tnese con::>iderationti tne statistical. moaei to oe fit by ordinary 

least squd.I'c:1s i;;; t11e f ollowin6 : 

Y2 = li'o + 11'1 xl + 1f 2 x2 +1T'J xJ + ~ X4 + '\ 

where : 

Y
2 

= nonl"c:1.rm income per fc;.1.rm l'e:unily worker, deflc:1.ted by the consumer 

price index. 

Al = tne inaex of prices received uf fc:1.r.tnerti for all products, 

deflated oy t.11e index or' µrices J:)c1.id oy fc1.rmers for items 

used in production • 

.x.
2 

= the mobility index, med.sured by tne nwnber of automobiles on 

fd.I'ms divided by the number of fc1.rm family workers. 

X3 = tne percenta6e change in ~rods nc1.tionc:1.l product from year t-1 

to year t in con::>tant dollars • 

.x.
4 

= the percentQge of tne civilid.fi lc:1.oor force unemployed . 

The model is fit linec:1.rl.f in tne C:ibsolute vc:1.iues or tne index of the 

absolute values . The coefficients are designd.ted by ?fr s to indicd.te tndt 

a ~educed form for c:1. structurd.i rnodel id being estl.II\d.ted . hll variables 
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are entered. c1.s current vc1.lues except for G~P wnicn is t11e percentc1.ge change 

in G1~P from ye~ t-1 to yea:r t. 

Two of t11e ad.tc1. series in~rit adaitionc1.l comr11ent. ~,itn tne rapid decline 

in t.oe farr11 population a.nd tne agricultural labor fo.cce since 1929, it seemed 

desirable to put nonfc:1.r lll incou1e on a per capita basis . Alternatives included 

per farm operc1.tor, per-fa:rm-!'ami.ly - worker , or per member of r,ne farm popu-

lation. '!'he mode.L was put on a fa.rm-fd.Ul.l.ly-worker oasis , since tnis measures 

more directly tne proportion of the f c1.rm populc1.tion actuc1.lly engaged in work 

activity . This ignores tne fc:1.ct tnat pc1.rt of tne nonfarm income of farm 

people is ec:1.rned by people not pc1.rticipating in f armwork; but lack of information 

precluded a Ji10.ce c:1.ccurc1.te bC:1.sis of division . 

Puoli::ined estimat,e::i of inco111e of fc1.rm people from nonagricultural sources 

are not deriv~d r'rom current.Ly reported datc1. as a1·e 111o»t estimates relc1.ted to 

farm. income and expen;:;es. Insted.u, t11ey c1.re tied t o oenchlIJGrk estimates 

obtained from sample surve.f::> for severc1.l scattered :1ea.r'd, c:1.nd ar~ interpold.ted 

or extrapolc1.r,ed for or,ner yed.rs on r,ne assumption chc1.t cnc1J1ges .i.n tne fa.rm 

population's share of tota.L nonagriculturd..L income are proportionc1.te to changes 

in the farm populat~on c:1.s a percentage of the total populution.W The bench-

mark surveys are on tue bc1.s1s of l ':U4-'.;6, l)l4L, 1946, 1949, 1950, and 1955. 

Though this metnou of constructing the dai.,a series led.ves sometning to oe 

desired in term::> of c1.ccurac.1, tnere is nothing in the synthesis of the data 

tnat would nave forced the std.tistical results obtd.ined below. 

W United ::itates JJepartrnent of 11.griculture, Ha,jor Statistical Series, 
Volume 3, Agr. handb . No . llcl, p . 4. 
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Stc1.tist1cal ~esults c1.nd nnal ysis 

'fhe 5t o.t istical :;:·esult :>, t o5etne r wit h tne cor r el ation matrix ar e pres ented 

in TC;i.bl e 1 . In Hodel I t ne coeffici ents for three of tne Vci.I'iC;i.bles are highly 

signi f icant a.nd. hei.ve tne expect ed sign . The f ourth var ic1.ble , the percentage 

chan~e in ero~s nc1.tional product , is not significant at usually accept ed levels, 

al t hough it nc1.:> tue expect ed sign an<1 a coefficient that is larger t han i ts 

standa;\.l e·~ro:::- . 'i'he model expl ain;:1 a lar ge part of the variation in t he 

dependent vc;1.ria.ole . Tne l.Ju.cbi n- ,1at son te;;;t f or ser1c;1.l cor relation i n tne 

~esiduals i s i nconclus ive . 

In :·1odel i:r: the gr oss nC;i.t i onc1.l pr oduct var iable is omitted . Coefficients 

f or tnc :-e11taimng varic1.bl es c;1.re quite stc;1.ble, and the model explains aJ.mo::>t a s 

much of t he var1c.t1on in the dependent varia ble C;i.;:1 does i•iodel I . The coeffi

cients cf ri.11 variaoJ.es i n 1•1oael II a:ce hi gnly s i gnifi cant . 

I n a .;ens e both the r ate of cnc1.ne;e of gr oss na t ional pr oduct and unemploy

ment are 1nec;1.s U:::'L."l0 ct:i.ff erent dimen;;;ion:;; or' t ne ::>C:Utle economic f orces . Pr e sumably 

a nore rapidly expc1.na1nc, e conom.f, with a given level of unemplof ment , would 

!)rovide mo·:-e noafar m income opportunitie;;; for farm people . However , t he 

me as u:::-ement. o::: tni s vc1.r1able led.VdS s omdtru.n5 t o oe des i red . The ideal 

measure woul.o. oe r..ne rc:1.r..e of cna.n!Se of gr oss nei.t i ontLl p.coduct wit hi ng the current 

J'ea.r. In1'or1lli::t.~1on on t uis i.s ava ilaol.e only for t he post war period . t>ince 

turning point s in econo1uic activity come at va rious t imes of the year, measuring 

the c .. e.nge on a yed.I'-to~yaar u~;,:;is pr oo.J.OlJ c..w..:s 11v t .. t.::ll r,n13 wt1ol 0 s t ory. 

On ':,hese considerc1.t ion::> Nodel I i s c;1.ccepted as a bc;1.s i s for explai ning 

.ronfarm i nco1ite per- f arm- f amily- wor Ker, despite t he l acK of si gnificance for 

the coef~j cient of t ne gr oss nation~l product vc1.r i dbl e . Pr edi cted values from 

tnis mod ... ' l a r e compared with c.ne observed v alu.es in f i gure J . 



Table 1. .t:teg1·ession Coefficients and ~tandQ.l'd brrors For Models E.x:plA.inipg 

Nonfa.rm Incoma of Farin People, 1934-59; Nonfarm Incoroe per-Farm-

Fawily-worKer tne Dependent Variable . 

Su:epll Snifters Deman<! ShII'ters 
heal 
Farm 

J.'itOdEll Constant Prices !'iobility .A GNP 

1 54.8 -.336 .097 .Ull* 
(.117) ( .014) ( . 009) 

2 60.l -.356 . 094 
( .116) ( .01.3) 

* Not significant at usually accepted. levels. 
d' = 1.53 

.rteal Prices LOO 

l'iobility 

bGNP 

Unemployment 

Correlation Matrix 

-.094 

1.00 

-.126 

-. 272 

l.00 

Unemployment 

-.15) 
( .031) 

-.156 
( .031) 

-.628 

-.664 

.264 

1.00 

R2 

.982 

.980 



100() 

800 

600 

-

1935 l94S l9SU l9S 1960 
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These result::> emphasize tnc1.t tue wel1'c1.re of farm people is determined 

in part by economic fore es in tne nonfari11 sector of t11e economy. In addition 

tney indicate tnat at lec1.dt pc1.rt of tnese effects a.re transmitted directly 

thro\J8h tne fc1.ctor ffid.rKe1,,s. .llld, finally, the.r indicate tne importC:1.I1ce of the 

automobile dlld its attendant socid.l capitd.J.. in roads, brid~es, c.nd ocher trans-

portation facilltes in increa~in6 the income opportunities of the labor force . 

Concluuing Comments 

In real terms, nonfc1.rm income is an important c1J1d comparatively volatile 

component of tne personal income of fa.rhl people . The analysis presented above 

nas been of necessit.r nighly c:1.ggregc.1.tive in nature . Hore detailed analysis 

of tnis component of tne income of fd.rlll people is limited by tne sca.ccity of 

data . 

During tne depression many studies were made of part- time farming.2/ 

Presumably tnis we1.::> oriented towards developing income opportunities when none 

existed in tne nonfann sector of the economy. Pernaps a wise u::>e of current 

&xperiment ~tation resources would involve an allocation to a similar study of 

part-ti.ute uroc:1.n employment . Labor market inforffii:ition on the availability of 

part-time joo::s , the skill levels required, cmd tue adjustment problems might 

possibly contribute as much to tne solution of the fd.I'm income problem as 

information on how t o improve tne organization of existing farm units . 

2/ This point i::i m~ae , together witn a cursory examination of tne per
tinent literature, by Leonard jalter, Jr., in a Critical rteview of rlesearch 
in L;.nd .f!iconomics, The Universit.r of l•iinnesota Press, l•ll.nneapolis , 1948. 



·rabl e 2. vata used in Calculating Coefficientti for rtegression ~quation 
Used to Predict .rtea.l Nonfarm Incomes per-Farm-Family-~~orker 
bhown in figure 3, and Predicted Values, 19J4- 59. 

Nonf arm 
Income 

Parity Chall6e Un employ- per-Farm- Pred;ped 
Year rcitio llJ.Obility in G1~P ment Family-~wrker Valu 1 

x1 X2 ~ X4 y~ ?2 

1934 75 348 194 217 34 32.2 
1935 88 369 204 201 35 32.5 
1936 92 399 233 169 41 .39 . .3 
1937 93 438 159 143 45 45 .9 
1938 78 466 54 190 43 45 .3 
1939 77 468 181 172 49 50.0 

194.0 81 499 187 146 54 55 .7 
194l 93 540 257 99 62 63.6 
19 1~ 105 587 220 47 69 71.6 
1943 ll3 543 212 19 71 68.9 
1944 108 524 171 12 73 69 . 4 
1945 109 526 88 19 69 67 .2 
1946 113 525 0 39 64 61.7 
J947 ll5 536 99 .39 6J 63.2 
1948 110 526 138 .38 62 64. 5 
1949 100 556 99 59 66 67 .1 

19).0 101 55.3 187 5.3 68 68 .4 
1951 107 577 175 33 69 71.7 
1952 100 60.3 l3LL 31 77 76.4 
195.3 92 625 144 29 77 81.6 
1954 89 646 84 56 77 79.9 
1955 84 671 181 44 87 86.9 
1956 82 722 121 42 98 92 .1 
1957 82 75U ll9 43 92 94.7 
1958 85 765 82 68 92 90.9 
1959 - BJ. 780 168 55 100 96.6 

Y J?;quation : 
~2 = 54, 8389 - .J.363X1 + .Q969X2 + .Olll.X3 - .15.32X4 

~undreds. 
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Sources of data: 

Y2, real nonfi:irm income per-farm- family- worker : income of the farm 

population from nonagricultural sources (U. S. Department of ~griculture, 

Agriculture Hi:indbook No . 118, Volume 3, p. 45, and subsequent Farm Income 

r eports) defluted by tne consumer price index (1947- 49 = 100) and by the 

number of farm family workers (.ngriculture Handbook No . 11~, Volume 7, 

p. 9, dnd subsequent ~ci.rm .Lc2.bor reports) . 

Xi, real farm prices: the parity ratio taken froill J\Sriculture Handbook 

No . 11~, Volume 1, p. 70, and subsequent issues of agricultural Prices. 

x2, the index of mobility: number of automobiles on farms (U. S. 

Department of agriculture, Changes in Production and l!ifficiency, July 1961, 

p. 31) divided by the nwnoer of farm family workers. 

X3, ri:ite of change in Gross National Product: percentage change in 

constant (1954) dollar from yeor t-1 to year t, the Survey of Current Business . 

These calculations were coded to eliminate negative numbers and decimals by 

adding 10 C:illd multiplyil:lg by 10. 

x4, the rate of unemployment in the toti:il economy: Bureau of the Census. 

Historical data are reproduced in W. S . Woytinsky, ~ployment and Wages, p. 398 • 

• 


