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Labor  Cho jces  o f  Fa rm Fami  l i es :  Subs t i t u tes ,  Comp lemen ts  and  S imu l taneous
Dec i  s ion  Mak i  ng

The  g row ing  impor tance  o f  o f f - f a rm income in  the  l as t  25  yea rs  to  the

we l I  be ing  o f  t he  ag r i cu l t u ra l  sec to r  has  spa rked  some resea rch  a t ten t i on

to  the  o f f - f a rm labo r  supp ly  o f  f a rmers .  Emp i r i ca l  and  theo re t i ca l  wo rk  on

off- farm labor supply,  however,  seems to have concentrated for the most

pa r t  on  the  fa rmer ' s  l abo r  supp ly  cho ices ,  w i th  on l y  t oken  e f fo r t s  made  to

jnc lude  the  poss ib le  s imu l taneous  e f fec ts  o f  o the r  f am i l y  members '

dec i s i ons .  I f  one  cons ide rs  t he  f a rm  fam i l y  as  a  dec i s i on  un i t ,  t hen  i t  i s

l j ke l y  t ha t  househo ld ,  on - fa rm,  and  o f f - f a rm labo r  supp ly  dec i s ions  by

fami l y  members  a re  j o in t l y  dec ided .

Uncove r ing  c lues  to  Lhe  l abo r  a r rangemen ts  o f  f a rm househo lds  may  have

impor tan t  imp l i ca t i ons  fo r  t he  deba te  on  the  s t ruc tune  o f  ag r i cu l t u re .

Some ana iys ts  c la im  tha t  t he  U .S .  i s  mov ing  to  a  s t ruc tu re  w i th  a  g rea te r

pe rcen tage  o f  sma l . l  f a rms ,  where  o f f - f a rm work  i s  t he  no rm (Twee ten ) .

Shou ld  tha t  be  t rue ,  t hen  those  fa rm househo lds  tha t  exh ib i t  t he  g rea tes t

f l ex i b i l i t y  i n  l abo r  cho j ces  w i l l  1 i ke1y  s tand  t he  bes t  chance  o f  su rv i va l .

I f  f a rm fam i ' l y  i abo r  i npu ts  to  fa rm p roduc t i on  a re  subs t j t u tes ,  t hen

off- farm work by one or more fami ly members could be accommodated with

g rea te r  ease .  Converse l y ,  i f  t he  domina te  l abo r  i npu t  re la t j onsh ips  were

comp lemen ta ry  i n  na tu re  then  the re  wou ld  be  l ess  chance  fo r  a  fu l l - t ime

fa rm ing  fam i l y  t o  make  a  t rans i t i on  to  a  sma l  l e r  f a rm ing  en te rp r i se

comb ined  w i th  some o f f - f a rm work .

Th is  paper  makes  two  me thodo log i ca l  con t r j bu t i ons :  one ,  f a rm spouses

a re  exp l i c i t l y  i nco rpo ra ted  i n to  the  l abo r  supp ly  mode l  ,  and  two ,  l abo r

supp ly  dec i s ions  a re  s imu l taneous ly  es t ima ted  w i th  a  two -s tage  p rob j t
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p rocedure .  Th i s  paper  f i r s t  rev iews  the  l abo r  supp ly  I  i t e ra tu re  i n

genera l  ,  and  the  o f f - f a rm labo r  supp ly  I  i t e ra tu re  i n  pa r t i cu la r .  A  s imp le

s ta t i c  mode l  t ha t  i nco rpo ra tes  fa rmer  and  spouse  dec i s ion  mak ing  i s  t hen

deve loped .  F rom the  theo re t i ca l  mode l  ,  emp i r i ca l  o f f - f a rm pa r t i c i pa t j on

equa t ions  a re  s imu l taneous ly  es t ima ted  fo r  f a rmer  and  spouse .  The

emp i r i ca l  es t ima tes  show tha t  s imu l taneous  es t ima t ' i on  makes  a  l a rge

d i f f e rence  i n  the  e f fec ts  o f  one  spouse ' s  o f f - f a rm labo r  dec i s ion  on  the

o the r  spouse .  The  ma in  resu l t s  a re  tha t  f a rm w ives  l abo r  t ends  to

subs t i t u te  fo r  ( ra the r  t han  comp lemen t )  ma le  fa rmers  on - fa rm labo r  when  the

la t te r  engages  i n  o f f - f a rm work .

Labor Supply Framewonk

Labor  supp ly  i ssues  have  been  ex tens i ve l y  s tud ied  i n  t he  economics

l i t e ra tu re  w i th  a  l a rge  number  o f  bo th  theo re t j ca l  and  emp i r i ca l  resea rch

accomp l i shed  p r ima r i l y  i n  t he  l as t  25  yea rs  o r  so  (Kee ley ) .  Ma le  l abon

supp ly  (DeVanzo  e t  a l )  and  fema le  l abo r  supp ly  (Mroz )  have  been  t rea ted  i n

dep th ,  as  have  fam i l y  l abo r  supp ly  (B lunde l l  and  Wa lke r ,  Hausman  and  Ruud ,

Ransom) .

The  t rea tmen t  o f  mar r i ed  fema les '  l abo r  supp ly  i s  o f  spec ia l  i n te res t

because  ana lys i s  o f  f a rm fam i l  i es  o f f - f a rm labo r  supp ly  i s  ana logous .  The

prob lem posed  by  fa rm fam i l  i es  and  non fa rm mar r i ed  women  i s  t ha t  many  do

not hold of f- farm or away-from-the- home jobs. That is,  for some farm

fami l y  members  and  some mar r i ed  women ,  wages  and  hou rs  o f  ou ts ide

emp loymen t  a re  ze ro .  Heckman  (1974 ,  1979)  con t r i bu ted  much  to  s ta t i c

one -pe r iod  ana lys i s  o f  l abo r  supp ly  w i th  censo red  samp ' l es .
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Desp i te  the  ex tens i ve  resea rch  o f  f ema le  l abo r  supp ly  response ,  t he

' I  
i ke l y  s imu l taneous  na tu re  o f  f am i l y  l abo r  supp ' l y  dec i s jon  mak ing  was

acknow ledged  by  i t s  absence .  Fo r  examp le ,  i n  t he  base l i ne  mode l  j n  Mroz ' s

r "ecen t  c r i t i ca l  rev iew  o f  f ema le  l abo r  supp ly  s tud ies ,  "  . . .  t he  husband ' s

behav jo r  i s  cons ide red  exogenous"  (page  767 ) .  Ransom,  however ,  has

con t r i bu ted  a  mode l  w i th  exp l i c i t  s imu l taneous  cons ide ra t i on  o f  husband  and

w i fe  l abo r  supp ly  responses  bu t  h i s  es t jma tes  fo r  t he  compensa ted  c ross

wage  e las t j c i t i es  fo r  bo th  the  husband  and  w i fe  were  no t  s ign i f i can t .

Exp l i c i t  t r ea tmen t  o f  t he  l i ke l y  s imu l taneous  na tu re  o f  o f f - f a rm labo r

supp ly  dec i s ions  by  fa rm fam i l i es  i s  t he  pu rpose  o f  t h i s  paper .

Farm Labor Supply

There  have  been  a  s ign i f j can t  number  o f  s tud ies  tha t  have  cons jde red

the  economics  o f  f a rmers  work ing  o f f  t he  fa rm (Lee ,  Hu f fman ,  Sumner ,

S ' impson  and  Kap i tany ,  Van  Koo ten  and  A r thu r ) .  The  techn iques  p ioneered  by

Heckman  were  soon  app l i ed  to  fa rmers r  o f f - f a rm labo r  supp ly .  Sumner ,  i n  a

paper  pub l  i shed  j n  th i s  j ou rna l  i n  1982 ,  es t ima ted

p robab i l i t y -o f -pa r t i c i pa t i on ,  wages ,  and  hou rs  equa t i ons  fo r  a  g roup  o f

I l  l i no i s  f a rmers .  Van  Koo ten  and  A r thu r  under took  a  somewha t  s im i l a r

ana lys i s  f o r  Canad ' i an  fa rmers .  O f f - f a rm labo r  supp ly  mode l  s  have  genera l l y

been  l im i ted  to  s ta t i c  one -pe r iod  mode ls .  The  i ssue  o f  t he  i abo r  supp ly  o f

fa rm spouses  has  no t  been  add ressed ,  excep t  as  a  va r iab le  i n  a  more  genera l

non fa rm s tudy  ( fo r  examp le ,  Schu l t z )  o r  as  pa r t  o f  s tud ies  l ook ing

p r imar i l y  a t  f a rmers  (Sumner  1978 ,  Lange) .

One  o f  t he  advan tages  o f  Heckmanrs  two-s tage  me thod  i s  t he  exp l i c i t

t r ea tmen t  o f  t he  pa r t i c i pa t i on  dec i s ion .  I n  t hese  mode l  s ,  a  p rob i t  f i r s t
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s tage  i s  es t i na ted  wh ich  de te rm ines  the  p robab i l i t y  o f  pa r t i c j pa t i ng  i n

o f f - f a rm emp loymen t .  The  pa r t i c i pa t i on  equa t ions  o f fe r  one  oppor tun j t y  t o

jnves t j ga te  the  i n te rac t i ve  o r  s imu l taneous  na tu re  o f  o f f - f a rm labo r  supp ly

dec i s ions .  I n  pa r t i c i pa t i on  equa t ions ,  t he  b ina ry  dependen t  va r i ab le

(whe the r  t he  fa rm fam i l y  member  works  o f f  t he  fa rm o r  no t )  i s  a  func t i on  o f

the  exogenous  va r iab les  i n  t he  mode l  .  Typ i ca l l y  i n  one -pe r iod  s ta t i c

mode is ,  on l y  a  pa r t i c j pa t i on  equa t ion  fo r  t he  fa rmer  i s  es t . ima ted  a l t hough

var iab les  rep resen t i ng  l abo r  qua ' l  i t i es  o f  t he  fa rmer rs  spouse  a re  usua l l y

i nc luded .  An  a l t e rna t i ve  app roach  wou ld  be  to  choose  a  mode l  such  tha t  t v ro

pa r t i c j pa t i on  equa t ions  wou ld  be  es t ima ted :  one  fo r  t he  fa rmer ,  one  fo r

the  fa rmer ' s  spouse .  I n  tha t  v /ay ,  t he  i n te rac t i ve  na tu re  o f  f a rm househo ld

dec i s jon  mak ing  cou ld  be  tes ted .  Fu r the r ,  depend ing  upon  the  s igns  and

s ign j f i cances  o f  t he  now-endogenous  pa r t i c i pa t i on  dec i s ions ,  some

in fe rences  cou ld  be  made  abou t  whe the r  f a rmer  and  spouse  l abo r  a re

subs t i  t u tes ,  comp lemen ts ,  o r  i ndependen t .

Th i s  paper  ou t l i nes  a  modes t  rea r rangemen t  o f  a  s tandard  one -pe r iod

s ta t j c  l abon  mode l  t o  i nc lude  the  spouse rs  con t r i bu t i on  and  then  uses  a

two-s tage  s imu l taneous  p rob i t  es t ima t ion  to  measure  the  e f fec t  o f  one

spouse ' s  l abo r  o f f - f a rm labo r  supp ly  dec i s ion  on  the  o the r ,

I t 4ode l I i ng  Fa rm Fami  l y  Labor  Supp ly

The  fa rm fam i l y  i s  abs t rac ted  to  ' i nc lude  j us t  t he  fa rmer  and  the

spouse .  The re  i s  assumed  to  ex i s t  a  fam i l y  u t i l i t y  f unc t i on  whose

argumen ts  a re  fam i l y  i ncome and  l e i su re  t ime  fo r  bo th  fa rmer  and  spouse .

There  i s  a l so  assumed  to  be  a  p roduc t i on  func t i on  tha t  comb ines  fa rmer  and

spouse  1abor ,  phys i ca l  cap i ta l ,  and  human  cap i ta l  t o  p roduce  fa rm ou tpu t
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and  home p roduc t i on .  The  p rob lem can  be  bu i l t  up  i n  a  se r ies  o f  f i gu res .

Cons ide r ing  i us t  t he  fa rmer ,  F igu re  1  shows  a  s ing le  i npu t  ( f a rmer  l abo r )

p roduc t i on  func t j on  A -8 ,  a  wage  l i ne  w" ,  and  an  i nd i f f e rence  cu rve  U f .  I n

a  s ta t i c  f ramework ,  t h j s  cou ld  adequa te i y  exp la in  the  fa rmer rs  equ i ' l  i b r i um

cho ice :  t he  fa rmen  equa tes  the  marg ina l  re tu rns  f rom fa rm ing  o r  home

produc t i on  to  the  o f f - f a rm wage  a t  C  to  the  marg ina l  ra te  o f  subs t i t u t i on

be tween  income and  l e i su re  rep resen ted  by  the  s lope  o f  t he  . i nd i f f e rence

fn
cu rve  U '  a t  po in t  D .  The  fa rmer  wou ld  work  L " ,  hou rs  on  the  fa rm,  and

1 n
L ' f -L " f  hou rs  o f f  t he  fa rm.  The  d i s tance  A -0  rep resen ts  non labo r  j ncome.

S im i la r l y ,  t he  fa rm spouse  cou ld  be  cons ide red  i n  i so la t i on .  Assuming

tha t  t he  spouse  works  on  the  fa rm o r  f o r  home p roduc t i on  then  the  spouse ' s

Iabo r  supp ly  cou ld  be  rep resen ted  by  F igu r "e  2 .  G iven  a  s im i l a r  p roduc t i on

func t i on  (A -E)  w i th  on l y  spouse  l abo r  as  i npu t ,  t he  spouse  wou ld  equa te  the

marg ina l  re tu rns  f rom fa rm ing  o r  home p roduc t i on  w i th  the  o f f - f a rm wage

o f f e r  a t  po in t  F ,  wh i ch  i n  equ . i  l i b r i um  wou ld  be  t angen t  t o  t he  spouse rs

ind i f f e rence  cu rve  Us  a t  G .  Tha t  wou ld  resu ' l t  i n  L0 .  hou rs  o f  wo rk  on  the
' t n

f a rm and  L ' - -L " ,  hou rs  o f  wo rk  o f f  f a rm.
> 5

I f  t he  fa rmer  and  spouse rs  l abo r  supp ly  dec i s ions  were  cons ide red

jo in t l y  de te rm ined ,  t hen  the  p rocess  and  the  d iag rams  become more

comp l  i ca ted .  F igu re  3 ,  pe rhaps  ove r i y  amb i t i ous ,  a t tempts  to  j nc lude  mos t

o f  t he  dec i s jons .  The  fa rmer  works  on  the  fa rm,  and  j us t  cons ide r ing  h i s

labo r  as  i npu t  t hen  the  p roduc t i on  su r face  reduces  to  l i ne  A -8 ,  The  spouse

pu ts  j n  f a rm labo r  and  home p roduc t i on  hou rs ,  and  i f  she  were  a1one ,  t he

p roduc t i on  func t i on  wou ld  be  A -E .  The  su r face  i n  be tween  the  two  I i nes

shows  the  i nc reased  p roduc t i on  when  bo th  work  on  the  fa rm a t  t he  same t ime .



Both farmer and spouse face off- farm wage offers,  al though they can be

d i f f e ren t  and  a re  i n  t h i s  d jag ram.  The  two  wage  l i nes  i n te rsec t  and  a re

tangen t  t o  the  p roduc t i on  su r face  a t  po in t  H .  The  t l , / o  i n te rsec t i ng  wage

l ' i nes  fo rm a  wage  p lane  I JKL .  The  fam i l y  u t i l i t y  su r face  U f ' s ,  rep resen ted

by  the  bow l  shaped  fea tu re ,  i s  t angen t  t o  the  wage  p lane  a t  po in t  M .  The
, t 7 . '
f a rmer  wou ld  work  L ' ,  hou rs  on  the  fa rm and  L " r -L ' ,  hou rs  o f f  t he  fa rm.

S im i la r l y ,  t he  spouse  wou ld  work  L2 -  hou rs  on  the  fa rm and  L3 -  -  L2 -  hou rssss

a t  an  o f f - f a rm job .  I n  t h i s  i ns tance ,  bo th  the  fanmer  and  spouse  a re  i n

equ i l i b r i um when  the i r  o f f - f a rm wage  o f fe r  equa ls  the i r  marg ina l  re tu rn

f rom fa rm ing  equa ls  the i r  marg ina l  ra te  o f  subs t i t u t i on  be tween  income and

le i su re  t i ne .  One  pa r tne r rs  cho ice  i n f l uences  the  o the r ,  bu t  t he  l -a tes  a re

no t  equa  l i  zed  ac ross  the  two  i  nd i  v i dua l  s .

The  equ i l j b r i um cond i t i ons  shown  jn  F igu re  3  sugges t  t he  de r i va t i on  o f

the  fa rmer  and  spouse  o f f - f a rm labo r  pan t i c i pa t i on  dec i s ions .  F i r s t  t he re

i s  t he  fa rm ing  p roduc t i on  func t i on  wh ' i ch  may  be  wr i t t en :

(1 )  Q= f ( r f - . L f  t l - .H  r t\ r  f '  
L  

s '  " f  " ' s " \ , ,

where

Q = farm output

f(  '  )  = product i  on funct j  on

L ' f ,  L ' s  =  l abo r  i npu t  o f  f a rmer  ( f )  and  f a rm  spouse  ( s )

H*  H ,  =  human  cap i ta l  i npu t  o f  f a rmer  and  spouse

6  =  phys i  ca l  cap i ta l

be:

The  marg ina l  re tu rn  f rom fa rm ing  fo r  t he  fa rmer  and  h i s  spouse  wou ld
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(2 )  r f  =  P  Q f (L f f  ,  t f '  t l '  t t r ,  x )

( 3 )  r ,  =  p  Q r (L f r ,  L f r ,  H '  H r ,  r )

where  P  =  p r i ce  o f  f a rm ou tpu t

Q f ( ' ) ,  Qs ( ' )  =  marg jna l  p roduc t  f rom fa rm ing  fo r  t he  fa rmer  and  spouse

r f ,  r s  =  marg ina l  re tu rn  to  fa rm ing  fo r  f a rmer  and  spouse .

S imp l i f i ed  r vage  equa t ions  fo r  t he  fa rmer  and  the  spouse  may  be :

(4 )  w t  =  w(F l ,  H r )

(5 )  w ,  =  w( !1 ,  H r )

where  M =  l abo r  marke t  cha rac te r i s t i cs

F ina1 ly ,  t he  fam i l y  u t i l i t y  f unc t i on  may  be  desc r ibed  by

(6 )  u  =  U (Ln i l  Ln r ,  y )

wnere

,n  , nL " f ,  L  s  
=  l e i sune  t jme  o f  t he  fa rmer  and  spouse ,

Y  =  fam i i y  i  ncome

and

.n
L " f  =  t o t " l  t ime  -  L ' f  -  L " ' f

, nL "s  =  t o ta l  t jme  -  L r ,  -  L ' ' ,

,  o f  ,  o fL - ' f ,  L ' '  s  
=  o f f - f a rm labo r  t ime  o f  f a rmer  and  spouse
f  f  n f  ^ f

Y =  P  Q(L ' f ,  L ' s ,  H f ,  H r ,  K )  *  w fL " ' ,  +  w .L " ' ,  +  Yn

Yn  =  non labo r  i ncome o f  t he  fam. i  1y

The  marg ina l  ra te  o f  subs t i t u t i on  (MRS)  be tween  nonmarke t  t ime  and

fami  i y  i  ncome i s

(7) MRSf = UrlU,

(8) MRS' = Ur/U,

where  Ur ,  U r ,  and  Uy  a re  pa r t i a l  de r i va t i ves  o f  t he  u t i l i t y  f unc t i on  w i th

respec t  t o  f a rmer  l e i su re ,  spouse  l e i su re ,  and  i ncome.



The  s tandard  equ i l  i b r i um cond i t j on  ho lds  fo r  each  i nd i v idua l  w i th  the

ra tes  o f  re tu rn  f rom o f f - f a rm rvo rk  equa l i ng  the  fa rm ing  ra te  o f  re tu rn

wh ich  j s  equa l  t o  t he  marg ina l  ra te  o f  subs t i t u t i on  be tween  nonmarke t  t ime

and  fam i l y  i ncome.  Tha t  v ras  shown  as  po in t  1 ,4  i n  F igu re  3  and . i n  the

fo l  l  ow i  ng  two  equa t ions :

(9 )  r f  =  w f  =  MRSf

(10 )  r  =w  =  MRSsss

There  a re  13  unknowns  in  the  mode l :  two  ra tes  o f  re tu rn  f rom fa rm ing ;

two  o f f - f a r rn  wage  ra tes ;  two  marg jna l  ra tes  o f  subs t i t u t i on ;  s i x

t ime -a l l oca t i on  va r i ab le . .  r f  r f  r o f  r o f  ' n  ' , ns :  L  f ,  L  s ,  L  f ,  L  s ,  L  f  ano  L  s ;  ano  Tamr  t y

jncome.  These  13  unknowns  a re  ma tched  w i th  s i x  de f i n i t i ona l  equa t . i ons

(equa t ions  2 -5 ,7 ,8 ) ,  t he  t ime  cons t ra in t s  o f  t he  fa rmer  and  spouse ,  t he

de f i n i t i on  o f  f am i l y  i ncome ,  and  f ou r  equ i i . i b r i um  cond i t i ons  (equa t i ons  9

and  10 ) .  h /h i l e  t he  mode l  i s  t heo re t j ca l l y  so l vab le ,  t he  ma in  i n te res t  f o r

th i s  paper  cen te rs  on  the  equ i l i b r i um cond i t i ons .  No te  tha t  t he  mode l  does

no t  r equ i re  t he  f a rmer ' s  equ i l i b r i um  cond i t i ons  t o  equa l  t hose  o f  t he

spouse .  Thus  wages ,  ra tes  o f  re tu rn  f rom fa rm work ,  and  the  j o in t

eva lua t i on  o f  l e i su re  t ime  exp ressed  th rough  the  fam i l y  u t i l i t y  f unc t j on

can  be  d i f f e ren t  f o r  each  i nd i v jdua l .  Wh . i  l e  d i f f e ren t ,  t ha t  does  no t  mean

tha t  dec i s ions  a re  made  independen t l y ;  t he  fam i l y  u t i l i t y  f unc t j on  ensu res

tha t  ' i nd i v idua l  cho i ces  con fo rm to  mu tua l  o re fe rences .

G iven  the  t ime  cons t ra in t s ,  on l y  f ou r  o f  t he  s i x  t ime  a l l oca t i on

va r iab les  ane  i ndependen t .  The  fou r  se . l ec ted  he re  a re  on -  and  o f f - f a rm
' l abo r  

supp ly  dec i s jons  fo r  f a rmer  and  spouse .  Theore t i ca l l y  t he re  i s  no

need for ei ther the farmer or the spouse to work on the farm --  of f - farm
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re tu rns  fo r  bo th  cou ld  domina te  on - fa rm re tu rns  a t  a l I  l eve i s  o f  wo rk .

Such  a  cho ice  i s  b roader  than  the  scope  o f  t h i s  paper  and  thus  on l y  fa rmers

tha t  ac tua l l y  f a rm w i l l  be  cons ide red .  Tha t  l eaves  th ree  fam j l y  l abo r

pa r t i c i pa t i on  cho ices :  on - fa rm labo r  by  the  spouse  and  o f f - f a rm iabo r  by

bo th .  A1  1  spouses  a re  cons ide red  to  engage  in  fa rm labo r  e j t he r  d i rec t l y

th rough  p roduc t i on  ac t i v i t i es  o r  t h rough  suppor t  (home p roduc t i on ,

bookkeep ing ,  marke t i ng ,  e t c ) .  h iha t  i s  l e f t  j s  t ha t  bo th  the  fa rmer  and  the

spouse  a re  assumed  to  be  j n  s im i l a r  pos i t j ons :  bo th  work  on  the  fa rm o r  i n

the  fa rm househo ld  w i th  the  op t i on  on  engag ing  ' i n  o f f - f a rm work .

G jven  tha t  t he  separa te  op t im iza t i ons  a re  j o ined  th rough  the  u t i l i t y

func t i on ,  t he  pa r t i c i pa t i on  cho jces  a re  mode led  s imu l taneous ly .  The

pa r t i c i pa t i on  dec j s i ons  a re  s imu l t aneous l y  mode led  as  f unc t i ons  o f  t he

re levan t  exogenous  va r iab les  and  the  endogenous  pa r t j c i pa t j on  dec i s jon  o f

the  fa rmer  o r  spouse  as  app rop r ia te .
n f  ^ f(11 )  PL" ' f  =  f (P ,  K ,  H f ,  t4 ,  yn ,  pL" ' s )

( -  -  ?  +  -  ?  )
n  f  ^ f( I 2 )  PL " ' s  =  f (P ,  K ,  Hs ,  M ,  Yn ,  PL " ' f )

( -  -  ?  +  -  ?  )

The  PL  va r iab les  a re  b ina ry  va r  i ab les  re f l ec t ' i  ng  the  dec j s jon  whe the r

o r  no t  t o  t ake  pa r t  i n  an  ac t i v i t y .  The  s igns  under  the  va r iab les  i nd i ca te

expec ta t i ons  one  m igh t  expec t  f rom economjc  theo ry ,  I nc reased  p r j ce .s  fo r

ag r i cu l t u ra l  ou tpu t  wou ld  have  a  pos i t i ve  e f fec t  on  on - fa rm work  and  a

nega t i ve  e f fec t  on  work  o f f  t he  fa rm.  A t  t he  i nd i v . i dua l  l eve l ,  i nc reases

in  the  amoun t  o f  ag r i cu l t u ra l  cap i ta l  t ha t  en ia rges  the  sca le  o f  t he

fa rm ing  ope ra t i on  i s  l i ke l y  t o  l eave  l ess  t ime  fo r  o f f - f a rm work  by
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f a rmers .  Tha t  wou ld  mean  la rge r  cap i ta l  s tocks  wou ld  have  a  nega t i ve

in f l uence  on  o f f - f a rm pa r t i c i pa t i on .  A  compe t ing  hypo thes i s  cou ld  be  tha t

some add i t i ona l  cap i ta l  ,  keep ing  the  sca le  o f  t he  ope ra t i on  f i xed ,  wou ld

f ree  up  l abo r  t ime ,  so  tha t  i nc reased  cap ' i t a l  wou ld  have  a  pos i t i ve  e f fec t

on  o f f - f a rm dec i s ion  mak ing .  As  the  marg ina l  p roduc t  o f  f a rmers ,  t ime

inc reases  w i th  i nc reased  cap i ta l  and  to  the  deg ree  tha t  spouses '  t ime  i s

subs t j t u tab le  fo r  f a rmers '  t ime ,  t he  va lue  o f  home p roduc t i on  and  fa rm ing

t ime  shou ld  i nc rease  re la t i ve  to  ou ts ide  emp ' l oymen t  f o r  f a rm spouses  on

fa rms  and  ranches  cha rac te r i zed  by  l a rge r  amoun ts  o f  cap i ta l .  S t rong  l abo r

marke t  f ac to rs  (M)  cou ld  se rve  to  i nc rease  o f f - f a rm job  oppor tun i t i es .

Non labo r  i ncome i s  l i ke l y  t o  dep ress  the  i ncen t i ve  to  work  more  hou rs ,

e i t he r  on  o r  o f f  t he  fa rm.

The  s igns  and  s ign i f i cances  o f  t he  coe f f i c i en ts  o f  o the r -spouse

pa r t i c i pa t i on  dec i s i on  va r i ab les  shou ld  revea l  much  abou t  t he  d j v i s i on  o f

fa rm househo ld  l abo r .  The  p red i c ted  va lues  o f  t he  pa r t i c i pa t i on  dec i s jon

va r iab le  i nco rpo ra te  the  e f fec ts  o f  marke t  wage  o f fe rs  th rough  exogenous

va r iab les  tha t  a re  usua l l y  i nc luded  i n  t vage  equa t ions .  (Fo r  examp le ,  Sumner

1982 ) .  Th i s  g rounds  t he  pa r t i c i pa t i on  dec i s i on  i n  t r ad i t i ona l

subs t ' i t u t j on /comp lemen ta ry  re . l a t i onsh ips  tha t  a re  ha l  lmarks  o f  goods  i n

u t j l i t y  f unc t i ons  and  i npu t s  i n  p roduc t i on  f unc t i ons .

Spec i f i ca l l y ,  when  the  o f f - f a rm wage  o f fe r  changes  to  one  spouse  the re

a t  l eas t  l h ree  se ts  o f  e f fec ts .  The  f j r s t  i s  t he  own-p r i ce  e f fec t ,  t ha t  i s

whe the r  t he  i nc rease  i n  wage  inc reases  hou rs  worked  o r  whe the r  t he  i ncome

e f fec t  reduces  hou rs  supp l i ed  ( the  backward  bend ing  
' l abo r  

supp ly  cu rve

phenomenon) .  Fu r the r ,  i f  hou rs  o f  wo rk  a re  changed ,  how a re  they  d i v ided
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between farm work and off- farm employment? The second effect  is a

c ross -p r i ce  e f fec t  on  the  amoun t  o f  l e i su re  taken  by  each  spouse .  The

th i rd ,  wh ich  i s  t i ed  to  the  second ,  i s  a l so  a  c ross -p r i ce  e f fec t :  how w i l l

t he  change  in  one  spouse rs  wage  in f l uence  the  o the r  spouse ' s  l abo l  supp ly?

I f  t he  o the r  spouse  changes  fa rm labo r  hou rs  i n  t he  same d i rec t i on  as  the

o f f - f a rm wage  o f fe r  t o  t he  f i r s t  spouse !  t hen  husband  and  w i fe  fa rm labo r

inpu ts  a re  g ross  subs t j t u tes  fo r  each  o the r .  I f ,  however ,  t he  o the r  spouse

changes  fa rm labo r  hou rs  i n  t he  oppos i te  d i rec t i on ,  t hen  husband  and  w i fe

fa rm labo r  i npu ts  a re  comp lemen ts .

The  own-p r i ce  e f fec t  i s  pa r t i a l l y  cap tu red  i n  the  pa r t i c i pa t i on

es t ima t ion ,  t o  t , he  deg ree  tha t  t ak ing  o f f - f a rm emp loymeh t  i n  add i t i on  to

fa rm ing  o r  home p roduc t i on  may  we l l  en ta i l  more  j ob  hou rs .  Mone  p rope r l y ,

however ,  such  de te rm ina t i ons  wou ld  be  made  f rom hours  equa t i ons t

es t ima t ions  (Mroz ) .  The  e f fec ts  on  l e i su re  w i l l  r ema in  unexamined  because

ne i the r  t he  mode l  p roposed  no r  t he  da ta  se t  chosen  can  d i sc r im ina te  be tween

home p roduc t i on  and  l e i su re .  Bu t  t he  o f f - f a rm iabo r  pa r t i c i pa t i on

dec i s ions ,  be ing  pa r t i a l  f unc t i ons  o f  t he  o f f - f a rm wage  o f fe r ,  can  shed

l i gh t  on  the  subs t i t u te  o r  comp lemen ta ry  na tu re  o f  husband-w i fe  l abo r  used

in  fa rm ing , /home p roduc t i on .  I f  t he  dec i s ion  va r jab les  a re  . i ns ign i f  . i can t  i n

bo th  equa t i ons  then  the  o f f - f a rm labo r  supp ly  dec i s ions  o f  t he  fa rmer  and

the  spouse  a re  comp le te l y  sepa rab le .  Tha t  wou ld  con f i nm the  dec j s ions  o f

some p rev ious  mode le rs  tha t  t he  s imu l taneous  t rea tmen t  o f  pa r t i c i pa t i on

dec i  s ions  was  unnecessa ry .

Va r ious  comb ina t i ons  o f  s igns  and  s ign i f i cances  o f  pa r t i c i pa t i on

va r iab les  and  the i r  imp l i ca t i ons  i n  spouse  o f f - f a rm labo r  dec i s ions  a re
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shown  jn  Tab le  1 .  I f  t he  focus  on  the  fa rm fam i l y  i s  made  ve ry  t rad j t i ona ' l

( cons ide r ing  on ' l y  mar r i ed  ma le  fa rmers )  t hen  some expec ta t i ons  can  be  made .

For example, suppose the of f- farm wage offer to the farmer exceeds on-farm

re tu rns  a t  cu r ren t  f a rm labo r  i npu t .  F igu re  1  i nd i ca tes  tha t  t he  fa rmer

wou ld  reduce  fa rm labo r  hou rs ,  equ i l i b ra te  the  re tu rns ,  and  work  o f f  t he

fa rm.  I f  t he  e f fec t  o f  t he  husbandrs  o f f - f a rm labo r  supp ly  dec j s ion  i s

pos i t i ve  and  s i gn i f i can t  on  t he  w i f e r s  dec i s i on ,  i t  mos t  l i ke ' l y  means  t ha t

the  w i fe  w i l l  a l so  reduce  home p roduc t i on / fa rm ing  work  hou rs  i n  f avo r  o f

work  hou rs  o f f  t he  fa rm.  Such  resu l t s  wou ld  i nd i ca te  a  comp lemen ta ry

nature to husband-wife farm labor.

Es t ima t ing  Par t i c i pa t i on  i n  0n -  and  0 f f - f a rm Work

The  van iab les  to  be  i nc luded  i n  the  equa t ions  a re  sugges ted  by  the

p rev ious  sec t i on :  ou tpu t  p r i ces ,  phys i ca l  and  human  cap j ta l ,  l abo r  marke t

cha rac te r i s t i cs ,  f a rm p roduc t i on  a t t r i bu tes ,  non labo r  i ncome,  and .

pa r t i c i pa t i on  dec j s ions  rega rd ' i ng  o the r  t ypes  o f  work .  G iven  tha t  t h i s  i s

a  c ross -sec t i on  ana iys i s ,  ou tpu t  p r j ces  a re  assumed  the  same fo r  a l l  and

thus  a re  i nco rpo ra ted  i n to  the  cons tan t  t e rm.  Da ta  on  fa rm phys i ca l

cap i ta l  l s  no t  read i l y  ava i l ab le  on  the  da ta  se t  used  so  cap i ta l  i s  p rox ied

by  househo ld  fa rm jncome.  Fa rm househo ld  j ncome i s  no t  an  i dea l  p roxy

because  o f  poss ib le  comp l i ca t i ons  w i th  endogene i t y .  Fa rmers  and  fa rm

spouses  accep tab i l i t y  as  o f f - f a rm emp loyees  i s  dependen t  bo th  on  l abo r

marke t  cond i t i ons  and  j ob  qua l i f j ca t j ons  he ld  by  t he  j nd i v i dua l s .  No

e f fec t i ve  j ob  marke t  cond i t i ons  p rox ies  were  found ;  t hus  tha t  pa r t  o f  t he

mode l  was  unspec i f i ed .  Pe rsona l  j ob  qua l  i f y i ng  cha rac te r i s t j cs  such  as

exper ience  and  educa t i on  were  p rox ied  by  age  and  schoo l i ng .  Hea l th  can
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a l so  p l ay  a  s i gn i f i can t  r o l e  so  a  b j na ry  d i sab i l i t y  va r i ab le  was  . i nc l uded .

The  l eve l  o f  non labo r  j ncome,  economjc  theony  sugges ts ,  wou ld  nega t j ve l y

e f fec t  l abo r  supp ly  to  a l l  endeavors ,  The  cha rac te r i s t i cs  o f  t he

p roduc t i on  techno logy  a re  on l y  g ross l y  p rox ied  by  a  b jna ry  va r iab le

ind i ca t . i ng  whe the r  t he  fa rm i s  c lass . i f  i ed  as  a  I  i ves tock  ope ra t i on  o r  a

c rop  fa rm.  The  number  o f  ch i l dnen  5  and  under  has  been  inc luded  because

s tud jes  o f  f ema le  l abo r  supp ly  have  shown  th i s  t o  be  a  s ign i f j can t  f ac to r

i n  a  woman 's  dec i s ion  on  whe the r  t o  supp ly  l abo r  o the r  t han  fo r  househo ld

p roduc t i on .  Round ing  ou t  t he  mode l  a re  the  b ina ry  pa r t i c i pa t i on  dec i s ion

va r i  ab l  es .

Data and Empi r i  cal  Model s

Seeming ly  jmpor tan t  f o r  any  s tudy  o f  o f f - f a rm labo r  supp ly  i s  t he

de f i n i t j on  o f  f a rmer  t ha t  i s  chosen .  The  emp i r i ca l  r esu l t s  a re  i i ke l y

cond i t j oned  by  the  de f i n j t i on  o f  who  i s  cons jde red  a  fa rmer .  Mos t  o f  t he

recen t  s tud jes  (Van  Koo ten  and  A r thu r ,  S impson  and  Kap i tany ,  Sumner  1982)

d jd  no t  d i scuss  how the  fa rmer  was  de f i ned  i n  the i r  papers ,  One  re fe rence

de f in i t i on  cou ld  be  one  tha t  j s  de r i ved  f rom the  U .S .  Depar tmen t  o f

Ag r i cu l t u re rs  (USDA)  de f i n j t i on  o f  a  fa rm.  As  i s  genera l  l y  known ,  the  USOA

has  a  ve ry  i nc l us j ve  de f i n i t i on  o f  f a rms  f r om wh i ch  sp r i ngs  a  re l a t i ve l y

la rge  number  o f  ope ra to rs .  The  USDA de f i nes  a  fa rm as  a  p lace  tha t

p roduces  o r  has  the  po ten t i a l  t o  p roduce  $1 ,000  o f  annua l  g ross  sa les  o f

ag r i cu l t u ra l  p roduc ts .  A  second  de f i n i t j on  o f  f a rmer  m igh t  be  one  tha t

se lec ts  those  who  cons ide r  t he i r  p r i nc ipa l  occupa t ion  to  be  fa rm. ing  o r

ranch ing .  The  above  two  de f i n i t i ons  o f  f a rmers  were  used  i n  th . i  s  paper .

The  f i r s t  de f j n i t i on  a t tempts  to  be  cons i s ten t  w i th  the  USDA de f i n i t j on  o f
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fa rns  by  se lec t i ng  those  i nd i v idua ls  w i th  a t  j eas t  g130  j n  Census -de f j ned

farm sel  f -empl oyment i  ncome. Farm sel  f -empl oyment i  ncome correl  ates

c ' l ose l y  w i th  the  new ' rne t  bus iness  i ncomer r  f o r  f a rmers  used  by  the  USDA

(Economic  Ind i ca to rs ,  1985) .  The  Census  da ta  a re  fo r  t he  yea r  1979  and  i n

the  th ree  yea rs  1978-1980 ,  f a rmers '  ne t  bus iness  i ncome was  abou t  abou t  13

percen t ,  on  ave rage ,  o f  t he i r  g ross  sa ' l es .  S ince  Census  da ta  were  used ,

the  second  de f i n i t i on  se lec ts  those  i nd i v ' i dua l  s  t ha t  l i s ted  the i r

occupa t jons  as  fa rmers  (occupa t ion  codes  473  and  474 ) .

The  da ta  a re  f rom the  Pub l  i c -Use  l 4 i c roda ta  Samp le  fo r  Texas  and

Ca l i f o rn ia  f rom the  1980  Census  o f  Popu la t i on  and  Hous ing .  Texas  and

Ca l i f o rn ia  were  chosen  because  o f  t he j r  d j ve rse  ag r j cu l t u re ,  so  tha t

resu l t s  f rom these  s ta tes  m igh t  be  rep resen ta t i ve  o f  t he  na t i on .  The

des i re  to  cap tu re  the  mos t  bas i c  f am i  l y  i n te rac t i ons  l ead  to  res t r i c t i ng

the  samp le  to  househo lds  w i th  ma le  househo lde rs  w i th  spouse  p resen t .  t , \ l i t h

those  res t r i c t i ons  the  number  o f  househo lds  i n  t he  Texas  samp le  to ta led

3 ,053  us ing  the  occupa t iona l  de f i n i t i on  o f  f a rmer .  W i th  the  USDA o r

i ncome-based  de f i n i t i on  t he re  we re  4 ,971  househo lds .  Fo r  Ca l i f o rn i a ,  t he

samp le  i nc l uded  1 ,448  househo lds  unde r  t he  occupa t i on  de f i n j t i on ,  2 ,774

w i th  the  i ncome de f i n i t i on .  Tab le  2  shows  the  a l l  t he  va r iab les  used  i n

the  mode l  a l ong  w i t h  t he i r  means .

Two  se ts  o f  mode ls  were  es t ima ted .  F i r s t ,  sepa ra te  pa r t i c i pa t i on

equa t ions  were  es t ima ted  fo r  f a rmer  o f f - f a rm work  and  spouse  o f f - f a rm work .

I n  each ,  t he  o the r  spouse ' s  pa r t i c i pa t i on  dec i s j on  was  i nc l uded  as  a  b i na ry

exogenous  va r iab le .  I n  t he  second  mode l  ,  t he  two  pa r t i c i pa t i on  equa t jons

were  es t ima ted  s imu l taneous ly  us ing  a  two-s tage  p rob i t  p rocedure  sugges ted

by  Ma11ar " .
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Mal l a r r s  t echn ique  i s  ana logous  t o  two -s tage  l eas t  squa res  j n  l i nea r

es t ima t ion .  Bas i ca l l y  t he  f i r s t  s tage  i nvo l ves  reg ress ing  each  o f  t he

b ina ry  dec i s i ons  va r i ab les  on  a l l  t he  exogenous  va r i ab les .  The  second

s tage  i nvo l ves  p rob i t  es t ima t ion  o f  t he  mode l  equa t i ons  us ing  the  f i r s t

s tage  p red i c t i ons  o f  t he  p rob i t  i ndex  fo r  each  o f  t he  endogenous  dec j s ion

va  r i  ab l  es .

Resu l  t s

Tab les  3 -6  g i ve  the  mode l  es t ima tes  fo r  Texas  and  Ca l i f o rn ia ,  w i th

separa te  reg ress ions  by  fa rmer  de f i n i t i on .  Bes ides  the  mode l  coe f f i c i en l s .

t - s ta t j  s t i cs ,  and  de r i va t i ves ,  t h ree  measures  o f  goodness -o f - f i t  a re

inc luded :  -2 .0  x  l i ke l i hood  ra t i o ,  pseudo-R2 ,  and  the  pe rcen t  co r rec  y

c lass i f i ed  o f  t hose  tha t  ac tua l l y  worked  o f f - f a rm (Judge  e t  a1 ) .  Compar ing

the  l j ke l j hood  ra t i os  and  the  psuedo-R2  fo r  ac ross  spouses ,  f a rmer

de f i n j t i ons ,  and  s ta tes  shows  tha t  (1 )  equa t i ons  fo r  f a rmers '  spouses  have

be t te r  f i t s  t ha t  equa t i ons  fo r  f a rmers ,  (2 )  t he  i ncome de f i n j t j on  o f  f a rmer

p rov ides  a  marked iy  be t te r  f i t  t ha t  does  the  occupa t iona l  de f i n i t i on ,  ano

(3 )  Ca l j f o rn ia  da ta  seem to  f i t  t he  mode l  be t te r  t han  Texas  da ta .  The

resu l t s  f o r  t he  o f f - f a rm labo r  supp ly  dec j s ion  va r jab les  show tha t  (1 )  when

dec i  s jon  va r iab le  coe f f i c i en ts  a re  es t ima ted  exogenous ' l y ,  t he  es t ima tes

ac ross  a l l  t he  mode l s  a re  pos i t i ve ,  s i gn i f i can t ,  and  ve ry  c l ose  t o  each

o the r  i n  magn i tude ,  and  (2 )  when  dec j s ion  va r . i ab le  coe f f i c j en ts  a re

endogenous ly  de te rm ined ,  s igns ,  s ign i f i cances t  and  magn . i t udes  change  f rom

modei to mode l  .

Homing  l n  on  the  dec i s jon  va r iab les ,  t he  exogenous ly  es t ima ted  ve rs ions

ind j ca te  comp lemen ta r i t y  be tween  the  fa rmer  and  the  spouse  ac ross  a1 l
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mode l  s .  The  endogenous ly  es t ima ted  dec ' i  s i on  va r iab le  coe f f i c i en ts  a re  no r

s i gn i f i can t  i n  t he  Texas  occupa t i ona l  de f i n j t j on  mode l  (Tab le  3 ) .  G i ven

the  na tu re  o f  t he  two-s tage  es t jma t ion  p rocess ,  t he  l ow  exp lana to ry  power

o f  t he  fa rmer  f i r s t - s tage  (no t  repo r ted )  may  have  p rec luded  a  mean ing fu l

second  s tage  es t ima te .  A l te rna t i ve l y ,  i n  Texas ,  us ing  the  occupa t iona l

de f i n i t i on  o f  f a rmer ,  t he  o f f - f a rm work  dec i s jons  o f  f a rmer  and  spouse  a re

i  ndependen t .

When  the  i ncome de f i n i t i on  o f  f a rmer  i s  used  (Tab le  4 ) ,  t he  Texas

resu l t s  change  marked ly .  The  goodness  o f  f i t  measures  i nc rease

subs tan ! i a l1y ,  i nc lud ' i ng  co r rec t l y  c lass i f y i ng  86  pe rcen t  o f  f a rmers  tha t

ac tua l l y  worked  o f f  t he  fa rm.  The  spouse  goodness -o f - f i t  r esu l t s  a l so  show

cons jde rab . l e  improvemen t .  The  endogenous ly  de te rm ined  dec i s ion  va r iab le

coe f f i c i en ts  a re  now s ign i f i can t .  The  mos t  no t i ceab le  d i f f e rence  i s  t he

lange  change  when  the  fa rmer  pa r t i c i pa t i on  van iab ie  i n  t he  spouse  equa t ion

i s  es t ima ted  as  a  endogenous  va r iab le  as  opposed  to  an  exogenous  one .  The

es t ima te  goes  f rom be ing  pos i t i ve  and  s ign i f i can t  t o  nega t i ve  and

s ign i f i can t .  The  endogenous l y  de te rm ined  spouse  pa r t i c i pa t i on  va r i ab le  i n

the  fa rmer  reg ress ion  i s  s im i l a r  i n  s ign  and  magn i tude  to  the  exogenous

es t ima te .  Taken  as  a  pa i r  t he  endogenous ly  es t ima ted  fa rmer . / spouse

par t i c j pa t i on  coe f f i c i en ts  fa l . l  i n to  a  ca tego ry  tha t ,  as  shown  in  Tab le  1 ,

seem un l i ke l y :  f a rmer  and  spouse  have  s ign i f i can t  bu t  oppose  e f fec ts  on

the  o the r .  Compar ing  the  magn i tudes  o f  t he  de r i va t i ves ,  however ,  o f fe rs

some so lace  - -  t he  fa rmer rs  e f fec t  i s  t o  reduce  the  spouse rs  p robab i l i t y  o f

o f f - f a rm work  by  11  pe rcen tage  po in t s ,  abou t  tw i ce  the  s i ze  o f  t he  e f fec t

o f  t he  spouse  on  the  fa rmer .  Th i s  p robab ly  i nd i ca tes  a  ne t  subs t i t u t i on

re la t i onsh ip  o f  o f f - f a rm labo r  supp ly .
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Turn ing  to  the  rema inde r  o f  t he  Texas  resu l t s ,  t he  number  o f  ch i l d ren

f i ve  and  under  had  no  e f fec t  on  the  fa rmer ' s  o f f - f a rm labo r  dec i s ions  bu t

was  un i fo rm ly  nega t i ve  and  s jgn i f i can t  f o r  t he  spouse .  Tha t  resu l t  i s  a

measure  o f  d i v i s j on  o f  l abo r  be tween  fa rm jng  and  home p roduc t i on .  A l so ,  as

d i scove red  i n  un repo r ted  reg ress ions ,  t he  e f fec t  o f  i nc lud ing  the  number  o f

ch i l d ren  tended  to  knock  the  s ign i f j cance  ou t  t he  age  va r iab le  i n  t he

spouse  reg ress ion .  Fa rm income,  wh jch  was  used  as  a  measure  o f  t he  sca le

o f  ope ra t i on ,  p roved  to  be  nega t i ve  and  s ign i f i can t  as  expec ted .  The

la rge r  t he  sca le  o f  t he  fa rm ing  ope ra t i on ,  t he  g rea te r  t he  I i ke f i hood  tha t

fu l  l - t ime  a t ten t i on  was  needed .

Fo r  Ca l i f o rn ia  fa rmers  and  the i r  spouses  the  resu l t s  (Tab les  5  &  6 )

were  genera l  l y  d i f f e ren t  f rom those  es t ima ted  fo r  Texas .  The

goodness -o f - f i t  measures  wene ,  w i th  one  excep t i on ,  l a rge r  i n  magn i tude  than

the  Texas  measures .  Fo r  bo th  de f i n i t ' i ons  o f  f a rmer ,  t he  endogenous ly

de tenmined  fa rmer  dec i s ion  va r iab le  coe f f i c i en t  i n  t he  spouse  equa t ion  was

nega t i ve  and  s ign i f i can t ,  wh i l e  t he  spouse  o f f - f a rm work  va r iab le

coe f f i c i en t  i n  t he  f a rmer  equa t i on  was  i ns i gn i f i can t .  These  resu l t s  wou ld

ind i ca te  tha t  f a rmer  and  spouse  l abo r  t ended  to  be  subs t ' i t u tes .  I f  t he

fa rmer "  worked  o f f  t he  fa rm,  tha t  wou ld  i n f l uence  the  spouse  to  s tay  on  the

fa rm,  and  conve rse l y .  The  magn i tude  o f  t he  i n f l uence  o f  t he  fa rmer , s

o f f - f a rm cho ice  on  the  spouse rs  o f f - f a rm work  dec i s jon  was  qu i te  l a rge .

Fo r  t he  occupa t jona l  de f j n j t i on  o f  f a rmer  (Tab le  5 ) ,  a  f a rmer  e lec t i ng  to

work  o f f  t he  fa rm wou ld  l ower  the  spouse rs  p robab i i i t y  o f  wo rk ing  o f f  t he

fa rm by  19  pe rcen tage  po in t s .  Fo r  t he  i ncome de f i n i t i on  o f  f a rmer  (Tab le

6 ) ,  t he  fa rmer ' s  cho i ce  l owers  the  spouse ' s  p robab ' i  l i t y  o f  o f f - f a rm work  by

9  pe rcen tage  po i  n t s .
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Conc lus ion

0n  ba lance ,  t he  resu l t s  wou ld  seem to  i nd j ca te  t he  f o l l ow ing :  F i r s t ,

t ha t  s imu l taneous  es t ima t ion  o f  o f f - f a rm pa r t i c i pa t i on  equa t ions  shows  tha t

the re  a re  rea l  and  s ign i f i can t  i n te rac t i ve  e f fec ts  i n  f a rm fam i l y  dec i s ion

mak ing .  Second ,  s imu l taneous  mode l i ng  shows  fa rmer / spouse  l abo r  t o  be

subs t j t u tes  ra the r  t han  comp lemen ts  as  exogenous  es t jma t ion  wou ld  l ead  one

to  be  be l i eve .  Th i rd ,  genera l  l y  t he  p robab i l  i t y  o f  t he  fa rmer rs  spouse

work ing  o f f - f a rm dec l i nes  9  to  19  pe rcen tage  po in t s ,  depend ing  on  the

samp le  se lec ted ,  i f  t he  fa rmer  chooses  to  work  o f f  t he  fa rm.  Fou r th ,  t h i s

e f fec t  however ,  i s  no t  symmet r j ca l :  w i th  one  excep t i on ,  t he  spouse ' s

o f f - f a rm work  dec i s jon  has  l i t t l e  impac t  on  the  fa rmer t s  o f f - f a rm labo r

supp l y  cho i ce .  F i f t h ,  cho i ce  o f  de f i n i t i on  o f  f a rmer  and  cho j ce  o f  samp le

o f  f a rmers  can  make  a  d i f f e rence  i n  the  es t ima ted  resu l t s :  mos t

subpopu la t i ons  a re  p robab ly  no t  rep resen ta t i ve  o f  a  l a rge r  U .S .  popu la t i on

o f  f a rmers .  Even  us ing  such  l a rge  and  d i ve rse  s ta tes  as  Ca l i f o rn ia  and

Texas ,  t he  es t ima ted  resu l t s  con ta i n  some  s i qn i f j can t  d j f f e rences .
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Tab le  1 .  Imp l i ca t i ons  o f  0 f f -Fa rm Labor  Cho ices

S igns  and  S ign i f i cances  o f  O f f -Fa rm
Labor  Supp ly  Coe f f i  c i en ts

Effect of Effect  of  Farmer '  s Ef fec t  o f  Spouse '  s
Labor  Dec i  s ions  Dec i  s ion  on  Spouse  Dec i  s jon  on  Fa rmer

Sub st i  tute s Nega t  j  ve
Nega t  j  ve

Nega t j ve
Ins i  gn i  f i  ca  n t

omp remen ts s i t i ve
Pos i t i ve

os i t i ve
l ns i gn i f i can t

Independen t I ns i gn i f i can t I ns i gn i f i can t

Un l i ke l y I ns i gn  i  f i  can t
I ns i gn i  f i  can t

Pos i t i ve
Negat i  ve

I  ncon  s  i  s ten t Pos  i t i  ve
Negat i  ve

Neg at i  ve
Pos i t i ve

Note s :

r rPos i t i ve r r  i nd i ca tes  a  coe f f i c i en t  es t ima te  t ha t  i s
pos i  t i  ve  and  s i gn i f i can t .

I 'Nega t i ve r r  i nd i ca tes  a  coe f f i c i en t  es t ima te  tha t  j s
nega t i  ve  and  s i gn i f i can t ,

I ' I ns i gn i f i can t r r  j nd i ca tes  a  coe f f j c i en t  t ha t  i s  no t
s ta t i s t i ca l l y  s i gn i f i can t  a t  t he  5  pe rcen t  l eve ' l



Tab le  2 .  Means  o f  Mode l  Va r iab les

De f i  n  i t i  on  o f  Fa rmer
Texas Ca l  i  f onn i  a

Farmer

trlo rk Off- Farm
( 1=yes, 0=no)

Age  (Years )

Age Squa red

Schoo 1 i  ng
( grades compl eted)

Hea  I  t h
( l =d i sab led ,0=no t )

Spouse

Work Off-  Farm

Age

Age Sq uared

Sc  hoo  l  i  ng

Hea  I  t h

Fami ly

Ch i  l d ren  5  And  Under

Non-Labor  I  ncome (g )

Farmi ng Income (g)

Li  vestock Farm
(  1=L i  ves tock ,  0=no t  )

Number

0ccupat j  on

o.22

54.  10

3169  .49

11 .13

0 .18

I n come

0.59

f , 1 .  b d

2887 .91

12.22

0 .  13

0ccupat i  on

0 .?2

51 .58

2863 .  01

11 .87

0 .  12

I n come

0.62

50 .  10

2687 .70

13 .05

0 .096

0 .36

50 .82

2814 .33

11 .65

0 .  11

0.45

48.46

12.21

0.084

0.20

5452 .71

9437.44

0 .  18

497 r

0 .  36

47 .98

2495 .98

12 .  13

0.  087

0 .43

46.76

zJ f ,v .  + t )

1.2 .64

0 .075

0 .19

6106 .  15

1.02?5.94

0 .37

u - z a

6279 .45

16862.  16

U . L O

1448

0.24

5719.97

13455 .90

0 .  11

277 4



Tab le  3 .  Probab i l i t y  o f  Par t i c ipa t ion  in  Of f -Farm Employment
in  Texas  -  OccuDat iona l  Def in i t ion  o f  Farmer

Farmer  Der iva t ive  Soouse Der i  va t i  veVari  abl  e

Age

Age Squared

Non-Labor
I ncome 1/

Years of
S choo l  i  ng

Heal th

Livestock Farm

Chi ld ren  5  And
lJnder

Farm I ncome 1/

Es t imat i  on3/

-2 .0  X  Log
L i  ke l  i  hood Rat io  82 .45

Pseudo-RZ 0 .03

0

Spouse Choice of Off- Farm
Work  Exogenous  0 ,14  0 ,058  0 .15  0 .061
Est imat ionz /  (2 .67)  (2 .62)

Spouse Choi ce of 0ff-Farm
Work  (S imul taneous -0 .00075 -0 .00030 -0 .16  -0 .064

-6 .68 -0 .16 -0 .085 -0 .24
( -4 .e1)  ( -1 . i8 )

0 .031 -0 .0020 0 .013 -0 .0043
(  2 .60)  (0 .  e4 )

0 .00034 0.00039
(-2 .e6) ( - z . o o /

0.0017 0 .00068 -0 .081 -0 .032
(0  .071  ) ( -3 .52)

0 .029  0 .011  0 .088  0 .021
(3.1e)  (8.ee)

0.056 0.022 -0.46 -0.18
(0 .78) ( -4 .88)

0 .094  0 .037  -0 .025  -0 .010
(1 .74)  ( -0 .43)

0 .058  0 .023  -0 .42  -0 .17
(  0 .83  )  ( -6 .85  )

-0 .13  -0 .051  -0 .098  -0 .039
( -6 .54)  - (2 .64)

(  -0 .0091) ( -0 .62)

44L.94

0 .  11

28.79Percent Correctly
C l  ass  i  f i  ed

Average Probab i l  i t y  o f
0ff-Farn Empl oyment 0,21 0 .  34
Empl oyment

1  Income data  used were  in  un i ts  o f  $10,000.
2  Th is  i s  an  es t imate  f rom a  separa te  regress ion- - inc luded here  fo r

compa r i  son .
3  In  the  fa rmer  equat ions ,  th is  i s  the  pred ic ted  va lue  o f  the  prob i t  index

for  the  spouse.  In  the  spouse equat ions ,  i t  i s  the  pred ic ted  va lue  fo r
the farmer.

Note :  Asympto t ic  t -s ta t j s t i cs  in  paren thes is .



Tab le  4 .  Probab i l i t y  o f  Par t i c ipa t ion  in  Of f -Farm Employment
in  Texas  -  Income Def in i t ion  o f  Farmer

Farmer Deri vati  ve Soouse Deri vati  veVar i  ab l  e

I  ntercept

Age

Age Squared

Non-Labor
I ncome 1/

Years of
S chool i  ng

Heal th

Livestock Farm

Ch i l  dren 5
and Under

Farm I ncome 1/

-2 .89  -0 .018  -0 .81  -0 .23
( -10 .70)  ( -2 .78)

0 .13  -0 .0040  0 .038  -0 .0035
f  1 ?  0 ? ' l (3 .06)

-0 .0013 -0 .00074
( -s.4r)  - .oooo49

0.11  0 .044  -0 .085  -0 .034
(5 .14) ( -4 .00)

0 .083  0 .020  0 .10  0 .019
(13 .11) (11 .66)

-0 .26  -0 .10  -0 .40  -0 .16
( -4 .14) ( -5 .07)

-0 .92  -0 .36  -0 .40  -0 .16
( -17 .00)  (4 .81)

0 .63  0 .025  -0 .44  -0 .17
(1.15)  ( -e.8e)

-0 .37  -0 .14  -0 .22  -0 .085
(  -?0  .07  ) (  -7 .38  )

Spouse Choice of 0 f f-  Fa rm
Work  (Exogenous  0 .20  0 .080  0 .16  0 .062
Es t imat ion2 /  (4 .60)  (3 .43)

Spouse Choi ce of 0ff-Farm
l r lo rk  (s inu l taneous 0 .14  0 .056 -0 ,27  -0 .11
Est imat ion3/  (2 .04)  (  -4 .06  )

-2 .0  X  Log
L ike l ihood Rat io  1786,27

Pseudo-R2

Percent Correct ' ly
C l  ass i f i  ed

Average Probabi I  i  ty of
Of f -Farm Employment  0 .61

I  Income data  urere  used jn  un i ts  o f  $10,000.
2  Th is  i s  an  es t imate  f rom a  separa te  regress ion- - inc luded here  fo r

compari son .
3 In  the  fa rmer  equat ions ,  th is  i s  the  pred ic ted  va lue  o f  the  prob i t

index  fo r  the  spouse.  In  the  spouse equat ions ,  i t  i s  the  pred ic ted
va lue for the fanner.

Note :  Asympto t ic  t -s ta t i s t i cs  in  paren thes is .

0 .27

85 .55

856.27

0 .13

56 .34

0 .44



Tab le  5 .  Probab i l i t y  o f  Par t i c ipa t ion  in  0 f f -Farm Employment
in  Ca l i fo rn ia  -  Occupat iona l  Def in i t ion  o f  Farmer

Farmer Deri vati  ve Spouse Deri vati  veVar i  ab l  e

Age

Age Squared

Non-Labor
I n comel /

Years of
Schoo l  i  ng

Hea l  th

Livestock Farm

Ch i I  dren 5
and Under

Farm I ncome 1/

Es t imat ion3/

-2 .0  X  Log
L i  ke l  i  hood Rat io  82 .25

Pseudo-R2

Percent Correctl  y
C l  ass i f ied

Average Probab i l  i t y
of 0ff-Farm Employment 0.21

-1 .41  -0 .27  -1 . .24  -0 .?3
( -2 .83) ( -2 .06)

0.0097 -0 .00062 0 .0?7 -0 .0035
(0 .52) t i . J o ,

-0 .00011 -0 .00064
( -0 .58) ( -3 .06)

0 .019  0 .0075  -0 .021  -0 .0086
(0 .52  )  (  -0 .60)

0 .054  0 .017  0 .095  0 .020
(4 .3e)  (4 .74)

-0 .21  -0 .085 -0 .28  -0 .11
( -1 .71)  ( -1 .e7)

0 .17  0 .070  -0 .0013  -0 .0051
(2 .0s )  ( -0 .014)

-0  .032 -0  .013 -0  .  54  -0  .21
( -0 .33)  ( -6 .85)

-0 .13  -0 .052  -0 .18  -0 .067
( -5 .46)  ( -4 .3e)

Spouse Choice of Off- Farm
Work  (Exogenous  0 .24  0 .094  0 .23  0 .092
Es t imat ion2 /  (2 .93)  (2 .69)

Spouse Cho ice  o f  Of f -Farm
Work  (S imu l taneous  0 .073  0 .029  -0 .52  -0 .19

(0 .5e)

0  .05

0

( -2 .03)

202.85

0 .11

30.72

n ? 4

1 Income data  were  used in  un i ts  o f  $10,000.
2  Th is  i s  an  es t imate  f rom a  separa te  regress ion- - inc luded here

for comoari son.
3 In  the  fa rmer  equat ions ,  th js  i s  the  pred ic ted  va lue  o f  the  prob i t

index  fo r  the  spouse.  In  the  spouse equat ions ,  i t  i s  the
predicted value for the farmer,

Note :  Asympto t ic  t -s ta t i s t i cs  in  paren thes is .



Tab le  6 .  Probab i l  i t y  o f  Par t i c ipa t ion  in  0 f f -Farm Employment
in  Ca l i fo rn ia  -  Income Def in i t ion  0 f  Farmer

Var iab le  Farmer  Der iva t ive  Spouse Der iva t ive

In te rcept  -2 .00  -0 .11  -0 .72  -0 .22
( -s .20)  ( -1 .e0)

Age 0 .096 -0 .0044 o .o4z  -0 .0044
(  6 .48)  (  2 .5e)

Age Squared -0 .0011 -0 .00078
( -7 .36)  ( -4 .34)

Non-Labor  0 .039  0 .015  -0 .012  -0 .0046
Incomel /  (1 .48)  ( -0 .48)

Years  o f  0 .076  0 .019  0 .70  0 .0 i9
Schoo l ins  (9 .56)  (7 .03)

Hea l th  -0 .17  -0 .070  -0 .36  -0 . f4
(1 .8e)  (3 .52)

L ives tock  Farm -0 .85  -0 .34  -0 ,40  -0 ,16
( -e.se)  ( -3.34)

Ch' i ld ren  5  -0 .056 -0 .023 -0 .4?  -0 .17
and  Under  ( -0 .86)  ( -7 .58)

Farm IncomeV -0 .?7  -0 .10  -0 .18  -0 .070
( -13 .e2)  ( -6 .00)

Spouse Choice of 0 f f-  Fa rm
Work  (Exogenous  0 .26  0 .10  0 .24  0 .093
Es t ina t ionz /  (4 .56)  (4 .03)

Spouse Choice of 0ff- Farm
Work  (S imul taneous 0 .074 0 .030 -0 .23  -0 ,090
Es t imat ion3 /  (0 .7s )  ( -2 .56)

-2 .0  X  Log
L ike l  ihood Rat io  799.06  344.98

Pseudo-R2 o .zz  o ,  09

Percent Correctl  y
C l  ass  i f i  ed  87 .80  48 .46

Average Probabi I  i ty of
Off-Fann Empl oyment 0.64 0.4?

I  Income data  were  used in  un i ts  o f  $10,000.
2  Th is  i s  an  es t imate  f rom a  separa te  regress ion- - inc luded here

for compari son.
3 In  the  fa rmer  equat ions ,  th is  i s  the  pred ic ted  va lue  o f  the  prob i t

index  fo r  the  spouse.  In  the  spouse equat ions ,  i t  i s  the
predicted value for the farmer,

Note :  Asympto t ic  t -s ta t i s t i cs  in  paren thes is .




