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OFF~FAIU1 LABOR SUPPLY AND THE VAI.iUE 

OF THE FARM OPERATOR'S TIME 

·T. F •).!Glover* 
/~ 

The purpose of this paper is to derive a common set of parameters 

which underlie the functions determining the probability that a farm · 

operator works off the farm (at the zero off-farm work days position),· 

-his days of work, off-farm daily wage, and his asking wage. Two functions 

are derived. The.first describes the behavior of the off-fa.rm daily wage 

faced by the operator. The second function determines the value of the 

· asking wage, which is the value the farm operator places on his time. 

The two wage rates are assumed to be equal if the farm operator works in 

the nonfarm sector. It is further assumed that rio off-farm offered wage 

matches the farmer's value of time (asking wage) if the farmer does not 

spend any days off the farm in alternative employment activities. This 

derivation is a take-off from some of the recent work concerning off-farm 

work by Polzin and MacDonald [12] , Gardner [5] , Hanson [ 8] , and HuL.~an I 9] • 

The model is applied to the off-farm work situation in West Central 

and Southwestern Ohio within and contingent to the Dayton and Cincinnati 

SMSA's. A survey of farm operators and household members was taken in 

these areas during the summer of 1974 as part of a larger study of farm 

labor markets and their relation to labor markets in the nonfarm sector. 

Some Theoretical Considerations 

The theory of the supply of working time of individual members of a 

household emerges from the theory of household behavior suggested by 

Becker [4] and Mincer [10], and is contained in the work by Huffman [9], 
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and Gronau [7]. Only a brief sketch of the theory is given 

herein order to introduce the approach used to determine the influence 

on the off-farm labor supply of fa.rm operators and 

The household is assumed to maximize a well-behaved, twice differen-

function subject to time, wealth, and other constraints 

as, 

are the i = 1, ••• n coDllilodities including categories of leisure. 

be the farm operator's off-farm: leisure. Let Y be asset income, 
0 . . . 

Pi be the price of the ith commodity, and T be 
.. · J -"-T·-Xn -Xr~-1 - F- . 

the amount of time available 

to the farmer. -~~ti·~is the days of work in off-farm employment acti~-
X;,, __ 1 =:. Fa ;,, }"A le f .> vl r~ 

·. vities and is associated with wage P • 
n F-= d"'y-s "f. f P_ ~ ,:-1 !uo~k 

The household is assumed to maximize (1) for fixed d subject to: 
'71-- :i.. .. 
~ 17..:,J-.;, -½ --t;.._J. -,;.,_If-= 0 
-1.,,:1 

-r-_;. 'I . - "· . ._.•· .. .,-cl .... p := 0 
I "111. /\->t-l . .. . 

The LaGra:ngian .may 1,e written as . t 
·(4) U(X.) - ).(~~)·-- o(~n-. -'l'), 

. i i=l ~J: .. o-.n 

·where A and o are multipliers. 

The first order conditions become, 

~-" 

!2~-~ 
... , n - 1 

- A D_-: 0 l-c, .. 

IA,.,. _ i. = ?J I 

. /A,,""' - I -- .J:_ : o 

(3) will always hold given that the 
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·. . ·. . - ..... : . 

ma~gi11al. .utility of leisure is positive •. A<~ystemof equat::f.011s. for_xl, 

< ..•• ~ ·••.xn--l >).;. 6:;ay be- ·~olved 8.S;'fu~~tions of Pl' .•. , .P:~1-,, and ,·Pnd.-:+ yo. 

The shado1f'pric.e .of time may be• defined ·~~···.•••·· •.•· 

(7) ·. u1/'K "" :~.fA-, _ 
. ·. - ·.· •' .. ··. :· ,. . ' . '· 

·which defines the value thehouseh~ld places on marginal units of the.farm 

operator'.s time·~ partic~la;ly 'in off-farm en1ployment.1 · The utility fu:ctiOil .· 

'. is defin~d.£°orqua~tities.of lei~~r~in e~~es~.of the amountT currently. 

available. : . The :h~ushold ma.y decide to : augment th~ c;>pe:ta tor I~ >time by , ' 

-~ :ac~uiri~-g ~erf ecJ substitutes for his or her production tim~ in farm _· 
•'• :-. .. . : 

employment o; home production activitie~, and this.t:f.me,can b~- defined 

·.as ne-gative work •. This condition will be met ·1f the household. can imagine •. 

. having mor~ of· . the o;~rat6r Is tim~ av~il~ble.' than cur~ently ,exists. 2 ... · 

Relation (;) maY be written as'; : . 

...... , .. 

(8) lJl/A = W' ~ 

-for . any arbitrary p \ and where', . ~~ , ,Y 
- . . .. .. . . - n . . - . . - -r r,v✓. •.· -

(9) .. ·•··· ··- ~•: ~: f(d_~ P11d +Y~-~~P1 , ... ~ .. Pt>.~~·,·> 

/ Equation (9) is defined whether or not -labor supply functions exist. > 

•. : -. .·_ .·.·' .. _: . . ·_ ·-.,· . .-._:_. . . _r: . ·. . ·: .·. - . . ·. ·. " 

';Jn o~der. for a:par~icular, combination of d, Pi.' :. ~. P11_ 1 , Y~ to pe an 

e_(luilibrium sobit.ion•to,the. utility maximization problem described above, 

with d vol.untar:i:f;y. chosen,- it :is necessary that 'W' = Pn •. The. in~ome from 

.•.. · the- wage P . IllUJ>t. yiel.4 c3. value ~f the . shadow price which is, equal to the , 
: . ·--- .·.- ... n . . .· .. ··., . .- . ·. . _. . . ·.- -- ... _ -- . -. 

: wage. The rel.ati_OilS'hip b~twe~n W'_ and d defines the labor. supply function . 

: of· farm op~;atrii-'; t;off-farm emplo.yment activitie~ •.. Assuming c~ntinuity.· 
. ..• .. . 

C).f the .functi9il' in (9) abo~e. <implies contiri~ity in; the· labor ·supply function, 

.·. i.e_.~ (>V~J:' ,the d_oma:in of d: ~her~ equilibrium values exist~ - Given the above.· 
.: .. •' : .. . .: . - . : . 

.. as,sumptions .about prefer~nces, -the value W' can always be adj~ine·d ~t d ,;. 0, · 

·· .. • .. and cctitinuity·of the:function assures that:. "adjoined";tabol:' ·supply is con­

tinuous- in.equ:i.li.bri~w~g~s. 

r·::._ .. 
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conditions for }~ \abor supply functj.dri 

.labpr _- supply func_t:ion also. exists.. Those _,conditions are 

esse\1ce of the ,pr9of is to _ show that, .the -

between corilinodities:and·leisure· increases 
.· · .. '; · ... •'•: .. ·: 

a:· :dec;.reasing '. r;ate ·• fo:ti ;increasing ~tility, levels. · • AssUl)lirtg :that. 'the · 

i~b:o;_:supply fu:ri~tim1 for ~ff-farm work byJa_rm operat~rs is.~ monotonic . 

-relationship,._ the, "adJoined": labor supply function can be ___ · 

sol~~dfor equilibriurn:.,alu~s of W~~nd takes~he form; 
. ' , . 

W·' ·:1 g{d~ P; Y ). 
- • - --:- . o. __ 

a vector of corinnodity prices. -._ All, commodities including. other leisure 

a ;<.ompo$ite commodity a.ssociat~d with comp-osite price P. 

There may be· other:,·c~ncei;able constraints introduced ·:1.uto the household 

utility maximizat:J,on problem developed above -~hich influence the. su.pply <lf _-­

!lOnfarm sector by farm operators.' Siich things·as age, 
··'., ·•· .. ·:_: =. : .,·,,: •.• , .. 

distanc~ from jobs~ etc.:, may be candidates. The _relat:J,on (10) 
•.:. . •'' ·• ..... 

take fonn; · 

W' ~g-_. (cl · P · Y ' Z) 
. - , -·--c'. -- o' ·--:- _, 

.· - '· .. - ·._ .. _ .·· . 
Zis avettor of constraints. 

'. , l'fu,t,ha:s 'b~en dev.elpped_- i'$ a 'shadow ,pri6e ·-(asking .wage)·· function :relat..:.,· 

:irig /the askin~ wage t6:.days of off~fariµ ,~ork, re~inirig pri6es -and wages,_-· 
-· . \ . --· _' . ·. __ -.. ·· . 

oth~r:',constra.ints imposed-_by the ~onsumption t~chn:ology .. 

_,and pr,evious ecOnomic: c:}loices~ .· The usual convention is. to' derive the -C~m-. I' . . . . 

\:modity . and, .1.eisure denia~d reia tioriship s as furic tibns of prices and .wages, 

'.'. ~sset, i~6;rne, >and, oth~r. cons~r~int~., Assuming interior solutions, it has 

to ,express 't,he asking wage functio~:a::s above. A necessary, 

equilibr'ium condition 
+ - • ' •••• • ,: • ·,, 

. . . 

positive quantities. 



be equated with. their marginal values, while no quan­

purchased if the prices exceed the. marginal valuation at zero 

of. goods. For the case of leisure (or labor supply), similar 
. . 

except that two possible solutio.ns exist: i.e., ~· person 

work less than zero days in any one employment activity and, given 

amount of time in any period, a person cannot work more thari that 

Equilibrium at the first corner.exists if the marginal 

at the maximum. quantity.exceeds themarketwage. Equi-

exists if the marginal value of leisure at 

is less than the market wage. The market wage is the 

the nonfarm sector to· farm operators irt the context of 

the present formulation. The asking wage function developed enables a 

of.both interior andcorner solutions using a coIIllllon 

i.e., the shadow. price relatiort is. defined at the corner where 

·aemand. functions are not defined. - . . 

The offered·wage {market wage of farm operators in nonfarm employment 

function of the. interaction of the supply of operators to 

off-farm employment activlties and the·dema.nd for such workers in those 

activities. Lacking information on the demand side, particularly its 

. structure, and no readily available data to estimate tl1e demand arid supply 

structure, some notions with r.espect to the de.terminants of market wage 
. . . -

behaviorfollowing the work of Gisser [6] and Perkins and Hathaway [11] 

and an offered wage {unction is specified as, 

W = h(E~ L). 

the offered wage (market wage}, K is the education of the farm Q~erator, 

market 
( 



. . . . -

i research :sugge.sts t:hatth~. offered wage ought:·. to be pe>sitivelJ. related 

:'both education: ,lev~l and ten~re of employment in th~ ne>nf arm ~ector. 

two.wage· functions define the model of th~ tiff-farm. labor .. ··••· 

d:e:cision of.thefarmoper~tot.· If the operator is free to 

pf worlh then the.· equilibrium <!ond{tion will be,• · · 

.W' = W' ·.· 

·off-farm~mployment.activiti~s, and.since 
. . - . . . . . . . . ' . . .. 

. . .. : . 

'tof \v'~rk in the off-farm activ:it:ies cannot be riegative, · ~hen,' 

\.1' >. w : 
~ .·. ,' .. 

hold •. Days of work in e>ff-farm employment adjust. in the mod~!·· to.·· 

equate the. of~ered with: the asking .wage. :,A·~ecessar; con,dition fot 
- . .• 

, equilibrium ti:> occur,lS that the offered wage exceed· the asking wage 
··· .. · ., .... 

ati~ro\aays ofof£-farm~ork. 

Specificationand Estimation· 

empirical':spe;dificatibn~ of the two wage functions are gh~en as, 

_·.:_,.._ ... ·:):··,t,.-·. 

-f b E. + .b C + b M + b W + ·e;' 
. · 4 i, · 5 · 6. ·· 7 s .· .l 
.. · . ·, . •.· ... ,.( .... , ... ·' ···,,_··. i 

·. '·.- .. and 

(Hi).·· 

. '/where .W.' ,•· W, •·· d, · Y0 ,,. ij<~ri~ L• are as •,defined previously,· and,. a~,> bi• .. are 
. .. 

with i ,i. 1,< · · .· n ·ope. r. ator. s. ', •. •,··•.·t. i' :and 'E. are the disturb;nc;'' 

. ' .. 

. . •••.. h6useholds • . ,C :ts th~· ri~ber of. c~iJ;_dten und~r•.·6, year's of.·age·. in each 

-househol4; M :Js tlie· '.clistanc~ to off2farpi e~;loyment; and ~s. is the wage 
' ·V : 

.· · /of. t;he ·spouse (in all cases, .the nonfarm wa.ge of 

--~ 



,; -additional variables are the expanded set -of Prices, wages, and constraints . ·. 

the household .uti.lity ,ma:d~ization decision._.• _The prices :of co~sumption ·• 
. . ~. .. . ' . ' 

. ,' commoclitieS a.r~ dropped .irt. the cross-~e~tion analysis assumir~g prices .. paid-­

·11ouseholds. ar~ ·•.•the same. 

:1t· i~ asstm1ed -that the distu;ban~es ar~' tmco~reiated ~ith t:he regressors, -.. 
_but_ observed days of off-farm work by fa,m operators depends. ~ri the distur~ 

·. Tf 0iln operat~t. is at the corner, ;f..e. ,- . zero ,days"of_ off-fat:m work; 

the- condition w_i. <: W holds if, · 
t" .. . 

,:·.\ bO ~ _ao+ blEi + b2Li ~- a2Yo· 
.. :·-·. ·' :·. -:'· ; -. . . . ·' .•.• ;-_- .. - ' . -_._- . i-. 

-: a6Mi - a7~si > E~_: - Ei' 
. .· .. 

. : aild days _·of ,off.:..:farm work adjust such; that w' = w. The adjustment depends 

on the' ~gn:i.tude>e>{ the differ~nce·Jt''."" Ei. '.tnequa~ity (17) is the same .. _-. 

derived and estimated i~ the work of Gronau [ 7 J. 

; . ,\An 'of f.:.farmlriarket: .wage, ~i' . and da~s ,wo:r:ked di, will . be observed . if, ,· 
·( 

only if, (17) holds.·· Observed o.ff-farm market wage a.:nd days worked 

=}- (bo - ~o··+ b1E· + 1:>2Li .. ___ . 
. al ; - . i. , 

and (l:9) can be.est~ated using obser~atio~s on d_and_ W_ 

~rtly if conci:i.tion·(l7) holds; and hence the disturbances of (18) and (19), 
_ ... _,. . . .. 

< are conditional oil (17) and hc:we conditional distributions~: The same.·· 

variables (exogenou~) that ;;ippear in. (18t and Jl9) also: appear in co·~~ , 
. . . . . . . . . ~ . \ . . ... . . . . -. 

) 



8 

disturbance terms .of (18) and (19) depend on the values, of the exogenous 

·variables for each observation. It is th~refore not possible to obtain 
. . 

unbiased or consistent estimates of (18) and(l9} using 01S or an instru~ 

Illental variables estimation technique. 4 . 

Consistent parameter estimates can be obtained using the known relation-

ship between conditional and'unconditional distributions and Amemiya's· [2, 3] 

proof of.the consistency and asymptotic normality of the estimator when the 

.dependent variable is truncated normal. Given a sample of n farm operators 

containing j -w-ho are observed to offer some work off the farm and n-j who_ do 

not, the likelihood function for then observations is expressed as, 

(20) 

j 
G= n Q(d_,w.jw. >w~ ) • Pr(wi>w~· ) 
. i=l . 1 1 1 1 d=O 1 d=O 

ll· 
;_ Il Pr(W' > W. ) 

i::i:g+l · i 1 d=O 

Q( •) is the joint distribution of observed days of off;_farm work and wages_ 

for the ith operator who works off the farm and Pr(Wi > W~ . ) is.the prob-
d=O · 

_ ability that the operator will work off tfie farm at zero quantities of time 
' . " 

offered to off-farm employment, i.e., at d=O~ .when offered wage exceeds 

· asking wage. · 118.iimization of -(20) with respect to the. parameters of, the 

model, equations (15) and (16), including the variances and covariances of 

the respective disturbances,yield~ corisistent and asymptotical~y efficient 
. . 

parameter esd.mates which are asymptotically normally distributed. 

Preliminary limited infonnation, maximumlikelihood estimates of the' 

parameters of -the offered and_ asking wage functions are presented in Table 

· l along with the associated asymptotic standard er:rors. All wages are in 

terms of dailywages, while net farm income is gross farm receipts and 

I 



0.321 
(0.107) 

errors in parentheses 

Asking Wage· 

-87.879 
(22.653) 
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payments minus production expenses. Other income includes income 

assets in those cases where such.information could be obtained. 

the farm operatot is measured as the number of years of formal 

· of f-far.n work experience is measured as the number of months, 

in ,off-farm work experience above.three months. Distance is measured as the 
. ' 

one way, from place of residence to off-farm job location. 

All estimated coefficients are at least twice the size of their asymp­

totic standard errors, with the exception of the coefficient.for other income. 

A 10 percent.increase in the number of.years of formal schooling increases 

the logarithm of the offered wage by roughly 7.5- percent, while a 10 percent 

increase in off-farm work experience .increases the offered wage by roughly 

3 percent. Schooling has.a slightly greater effect on the offered wage than 

i-t does on the asking wage of the farm operators sampled. The presence of 

preschool children in the household is seen to have a positive effect on the 

asking wage of·the farm operator. This ie a result similar to that found by 

in his earlier work. 

The estimated coefficients can be used to generate the probability that 

fann operator works off the farm, i.e., Pr rw1 > 

operator u~ing equation 

W~ ), and the actual days 
1 d=0 

(19)_,bove. Table 2 

;presents the probabilities that a farm operator will work off the farm 
. . 

···for various levels of net farm income and years of formal scho,,ling given. 

'that all other variables are held at their means. The probability, 

Pr(W1 >"-W~ ) , is expressed, in the present specification, by Pr(b0 - a 
d=O O 

+ blEi + b2L1 - a2Y0i - a 3Yf - a 4E1 - a5c1 - a6Mi - a 7W5 > e:1 - e:~) and 
. . i . i 

is generated by Pr(Cb0 - a0 + b1Ei +b2Li -

.· .. · 2 2 . ½ 
a .. 7w .... }/(a + o, - 2po a,) 

Si ·. £ £ E £ 



Estimated Probabilities of Off-Farm Work by Farm; 
Oper;ators in Ohio~ 1974. 

Years of Schooling 

Net Farm Income 8 10 12 . 14 

$2000 .571 .573 .574 .575 

$3000 .565 ·. .566 .567 .569 

$4000 ~558 .560 .561 .562 

$5000 .552 , .553 .554 ,.556 

$6000 · .545 .547 .548 .549 

11 

16 

.577 

.569 

.564 

.557 

.551 



I f'',, a• 

: As ~hown iri _Tab],e 2, the p·robability that _the farm operators w:Ul -take 

-_ .off-farm work is ab()ve 50 percent a,nd r;mges from approxim~tely 55'."'58 

12 

·. ··_-- pe;cent -~ependi11g 0~ ye~rs. of. schoolin~ arid uet -__ farm i~come, .• given t~at .. 
. -· .. •. ~ ' .1..· .. · ... -· . . : - ... . < .. . '. . . .. . . : 

. )'other in~mne, ed~cation, nUlllber of preschool child.ren, .distance, and the 

-·-• lfage '. of the spouse are held at the::lr mean values. ·. Othe,r probabilities 

'l" fl 

can be generated~using·combinations·of the other variables which influence-

the value of the operator's time. 

-· -"< In conclusion, an approach has beeri used which. estimates the influence 
. ·.·' .' . _- . . :._· . ... 

- -- '. -__ that economic :variables have on both the offered wage -and the asking wage 

~ c:,f ·fann opera.tors, and which generates -the probab_ility of off-farm labor 
. . . . 

supply offer by operators as.well as the off-farm.labor supply'function. 
. . 

-_ It :was. follD.d that education of .the farm- operator, _the wage of. _the sp01,ise," 

location with respect to; off-farm jobs, net .farm income, and the number 
. - . . . . . . . . . . . . 

__ -oi preschool childr~n in the farm household all have an ef feet on the 

--- va1ue of the_ farm operator's time, the probability of :working off the farm, 

- and the supply 'a£ labor -~ffered. to off-farm employment activities. -Using 

·equat:i.-ons·(l8) and (19), the •off-farm wage {offered wage) and -off-farm 
. . . 

- supply relations,· and_ the esti1nated coefficient for otf~farm work days 
. .-· . 

. · . 

from Table 1, the es.timates suggest that ·a .10 _percent increase in, off.:..farm 

wage (iuloga:rithmic units) i~duces roughly a 12 percent increase in days 
·- . . 

of ~£f~f~~ Jork~ 

. . . . . 
_·:_;_,· .. -· 

-:­

.- ' 



FOOTNOTES 

~:Associate Professor of Economics, . Utah State University. Research 

for the paper was financed by the Ohio Agricultural Research and 

Development Center, Wooster, Ohio. 

1. The argument present~d on page 3 holds if there are many separate 

uses for the farm operator's leisure as derived by Becker [4]. 

The other main use of the farm operator's leisure is that of work 

on the farm. 

2.- This is the same as the household being able to evaluate baskets of 

market commodities not currently attainable given its current budget 

constraint. This assumption is not equivalent to the assumption that 

the preference map is defined for negative quantities of commodities 

or time since days of work in the present context indicate the absence 

: of time to be used for leisure from farm or home production activities. 

The days of work do not enter as a direct argument in the utility 

function. 

3. The. disturbances reflect variations known to the households or 

operators as a result of their individual decisions. 

4. The instruments would have come from condition (17). 

13 
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