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&7 4 (solution concept) e 2 & 3HFAIY ¢A W47 (subgame perfect
Nash equilibrium)e] Al&-|2itt. FEANMEE A2 g5, 7129 U
ATRE Fohe 28AE UA 1 A F-d g dEg EAEQT
1A HFgold o= § 7IdE dH oz 71AE ¥ME A LA = 7
Aol gle dFAENNA Y HAMNAE n]gic). o]l dt 7HATH & 1A A
g ZAEY] ol 22 WEtdlA AEe WHTEolR A= Ve I
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ol A%, AeHE 9, [} (h5—)dt 8 I st A stde 2@
(s, 2)2A, olm 4 =2e (5, )84 o 4EE FUHE LM
Z 71 RS t— @& Jh 28AES gudnh ol FEsiol @ AL 2
(total surplus)7} 7}2o] ojsto] @ Wweths RAolth. 7HHo] ¥4 A
Eg 7Y 2vAL 471 2IER g g mE 2Ho| FUsigd
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2ol SUHEAE 71 il EA =H G AL 7HE A (marginal
cost pricing)o] &&718 A (efficient pricing rule)d& <& 4 Ut} 2
A A AN E71EE AA ke AAS] E&FEAE T3] A3 38 =
3o EAIE E £ 9Jon 1 Aoe (F 1)~(E 5)9 859 qlch

HAM FEE A& agdfde 4 4EY AATE, F 449 35S
T 2HAEY 2717 U3 Uehds 9 ol @ AN 7Y 9
ofE vlad B nEA AFE FYde HHATYFE U £ FUAE

FHTe Hol}.
2. N 234 (Private Oligopoly)
| A e Uggd Ao FH9 FAIHH 2 (simultaneous quality

choice model)-& EA1&17) 4813 Moorthy(1988) 2} 917+ (private duopoly)
2g BHANA B2 oA old, 7 F1Ye A olge B A5


FileName
D:\ÀçÁ¤¿¬±¸\V6-8\N1\tif\00000042.tif
D:\ÀçÁ¤¿¬±¸\V6-8\N1\a_tif\00000042.pdf


EEN BRENLE gAY D% B SiF 43

o A ok dEoz 2EE T, UA Foid FEFLsIAY
VAT EE AU ol AEFHEE =FSUA Ed.

dl2 B F¢E AU, 7 Y Y 4EIT ol SA s Fxt
Zre) zpol= BA T F ol Yol O ¥ FAH AES ANEETIY B
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U nFAe] AFL AYE T 4 At o & FHY AES AAWE
A3 Aot ol AL 2 Ui A& FYod(efficient total sur-
plus) 7} 28] ZAHFE & Jep = 1~ o] F7HEFE Eoldde A& §3d
Agd 4 3
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2HAME ALY gl AolMe JAl 2PAANTH ARE Eo, 9A
EA4"e] T YoM HAFEE E2INY. o] B, FUNEA
Te 2, A HA DAA o) FARAA He Fdo dgd wet F R
N Y JSaFol EAA 2. R AR= URAFY FHol 4R
Fo aREY § ¥e ASoln F HAe 2 wdE UVIdY -l F
ZIFETG o 2 ALl oY EFEHT UBEH] I A
Aol BolatAl He e FrIde 5ol U7 B b dA

. EFUPAMY F1DE & B oAde 2, Al BF
7tAE SAYET FEsA At 1 et o= AedMd AFEd B
FE Adste 7Y€ 12 Yz 134 AEE Qe 7IdE 22
YeiZi 2 siak
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710l LEAY] JEE A4%TT ¥ o, 7 17 H 1Y 2
(F714) o] 22AIA o HABEAE 22 g3t 2ol Yehfiold 5 it
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_5(s, =255, —s, +5)
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pz - 3, "‘232 (2)
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A4 ()T (2)8 FHAEL A3, 79T WA 194 AR ST
AE e go| ARY 4 9ok,

Max 5 s(s,—s,)

S, (s —2s,)
Mazx 8555 —4s S—285+4s5,+45,+85 §—5ss, —85,—5 5, + 45,
S 2(s, = 2s,)’ '
AEEA U 7199 Age thgal 2 14 238 B
. s ’
S .
3sf+—(—é—_‘2—57~63l s,—4(s,—1)(35,—1)=0 (3)

oldl &= VIFY 14 2L v Zo] Yehd F Ut
5:(3s, —2s,)
(s, —2s,)°
FA (i) E AETFE (local product equilibrium), (s, s,) =(0.25989,
0.38983)& 4 (3)T} (4)& TAld UFAI & & 7Ho2M =28 & &
olt}. olaldt F&o] WA (48 AEZF8 (global product equilibrium)el
27& J% A7l AN A WHFEHe] =Y e NN E
Fo o= @ Vi Ao AFERY AUA A E HWIHAFIIE ue}

=0 (4)

Lt Z71240] HERQ 4ES Mist= 3

7ol AFEAL] AEE AT A, 719 17 29 F HA 2A G
FAHEAE T 2o] F43 & & Uk

t, 2 1 2
M}gx J‘t (ts,—S)dt‘*'fl (ts, —s,)dt,

3) A8 FEE 4 ()T (DE B3 2FHE 559 IAH @Y F st AUA
e 13\‘4 olz|@ B IAFEEY FoM ot 22 2WE& UIAIE AL
Aol Y st ele TAHA 4=tk a) 5, b 5, +5< 2 e T B
F AR FF3te AE Yol dRd axE ¥y F7] Y4 Holn,
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Max—1)p, -

A2eA e HH}EAE Fot Lol 14 FHezRE by e 74
8L =33 & ¢ ok
5,(s,—2s5,—s,+5)
: s, —2s, '

2 2
(s —s —s5,+s, +s)
s, —2s,

b=
ojpidt A ATHE A3k, FVIYH WVIYe) AlDA HAHIHEAE o
=3 2ol Al + ok

Ma:z: 5,(35,—65+35+65, 5.—555—25, 5, —45 5, +5s5, +25—25)
S, 2(5 25 )

Max St —s)(s +s5-1)
S (s, —2s,)

olE HHINTAE Fo FaA 1A 21EL wtd ted 2L FeHE v
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AHA FETE ALY 18 AT E — o =0& BEsHA o

4) 8o FEE A (519 ()& B3l =&EHE B 2AFE F st AuA ge
o 2y ol B FATE FoA A2HAAM AFE 2PE Fa) 5(s5%
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Ch. T9Y 4ET7Y

F71dol AFA] FES FEIINL US A, FVIHY A ST (best
response function)& s
HES AT Y2 AeAE .
WP dEe] FH& =2 depd o, ¥ l%‘ﬂ A A &lz—‘i“—"}%?é}-r% 128=3
3} o] vepd % gidh
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AL 145}43’- Q7] W&l ARt Fo43 F71delvt U271 %4
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AW EUBPY AL 038 U Aol &3 Hed 2 ol fre
Aol @ shiel azbslgeel EAstn demz Fridel B4e wzbg)
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2. 7199} 7} 3 o]4e A%

ALl Al A ol ge] 7ldel FESIe Ae, ¥ 22 LE BT Ko
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0.2824), AFES AAEE RG] FHo] AT H PR TR
oA o e Aoz =yun YTH(s =0.4330>s, *=0.4070).
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o] ZRF7IF(B) Y FERTY &L F2Y FFE AU A
(B)& AdE gt o @& F249 #F F 9 #A8 4F
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(E 1) 79 71 220 F%

(N 7) 2, o (2, 0) (2, 1) (2, 2)
5 0.20 0.1994 0.2588 0.2599
S, 0.40 - 0.4098 0.3800 0.3898
D 0.80 0.6237 0.6539 0.6427
d, 0.40 0.3445 0.3800 0.2924
d,. 0.40 0.2793 0.2739 0.3503
p) 0.04 0.0750 - 0.0896 0.0929
b, 0.16 0.2267 0.1775 0.1773
7 0 0.0353 0.0226 0.0253
4, 0 0.0588 0.0332 0.0253
m, 0 0.0121 0.0086 0.0074
T, 0 0.0164 0.0091 0.0089
CS 0.08 0.0470 0,0599 0.0616
w 0.08 0.0755 0.0775 | 0.0779
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CE 2> 7194 7t 3¢l &9
3, e 3, 0 G D 3, 2) @3, 3)

s, 0.1429 0.1634 0.1310 0.2298 0.1868
S, 0.2857 0.2824 0.2294 0.3208 0.3454
S, 0.4286 0.4330 0.4141 0.4070 0.4424
D 0.8571 0.7412 0.7802 0.6942 0.7101
d, 0.2857 0.2264 0.2294 0.2677 0.2246
d, 0.2857 0.3051 0.3174 0.1771 0.2733
d, 0.2857 0.2096 0.2334 0.2494 0.2122
?, 0.0204 0.0423 0.0288 0.0703 0.0542
D, 0.0816 0.1000 0.0730 0.1224 0.1358
b, 0.1837 0.2191 0.2146 0.1871 0.2122
) 0 0.0156 0.0116 0.0175 0.0193
7 0 0.0203 0.0204 0.0195 0.0165
“, 0 0.0316 0.0431 0.0215 0.0165
‘7, 0 0.0035 0.0027 0.0047 0.0043
7, 0 0.0062 0.0065 0.0035 0.0045
7, 0 0.0066 0.0101 0.0054 0.0035
CS 0.0816 0.0640 0.0598 0.0663 0.0680
w 0.0816 0.0803 0.0790 0.0798 0.08028
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(4, &) (4, 0) (4, 1) (4, 2) (4, 3) (4, 4)
5 0.1111] 01350 0.0958| 01527 0.1669] 0.1503
5, 0.2222| 0.2341] 0.1875| 02064 03011 0.2657
s, 03333| 03261] 02096 02785| 0.3727] 0.3884
s, 0.4444| 04457| 04388 0.4271| 0.4345| 0.4661
D 08889| 0.7937| 0.8491| 0.7955| 0.7478|  0.7680
d, 0.2222| 0.1684] 0.1875| 01991| 0.1914| 0.1882
d, 02222| 02133 02045| 01258| 02350| 0.2148
d, 02222] 0.2447| 02668 02780| 0.1334| 0.2195
d, 0.2222| 0.1673] 0.1904| 01927] 01881 0.1455
2 00124| 00279| 00145/ 00312 00421] 00349
5, 00494| 0.0650( 0.0455| 00529| 0.1016{ 0.0834
», o1111| o01101] 0.1064] 00911] 01502 01613
5, 0.1975| 0.2187| 02190| 0.2110] 0.2004| 02277
# 0| 00096| 00053 0.0079| 0.0142| 00123
“, o o00102] 00103] 00103 00110] 00128
1, 0| 00127 00166] 00135 00113 00104
“, 0| 00200 0.0265] 00286| 0.0116] 0.0104
z 0| 00016 0.0010] 00016] 0.0027| 0.0023
x, 0 00022| 00021| 00013] 00026 0.0027
x, 0| 00031] 00044 00038| 0.0015|  0.0023
x, ol 00033 00050| 00055| 0.0022] 0.0015
cS 0.0823| 0.0714] 0.0688( 0.0686{ 0.0722| 00727
7% 0.0823| 008164| 0.0814| 0.0807| 0.0812| 0.08157
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(E 4 7|9 71 5¢) &=

(5, e | (50 | (5,1) | (5,2) | (5,3) | (5,4) | (5, 5)
S, 0.0909] 0.1131f 0.0868| 0.1137| 0.1256| 0.1337| 0.1243
S, 0.1818 0.1981| 0.1619| 0.1562; 0.2248| 0.2367, 0.2181
S, 0.2727( 0.2779| 0.2571] 0.2257| 0.2725] 0.3417] 0.3095
S, 0.3636] 0.3546] 0.3418/ 0.3231| 0.3261] 0.4012; 0.4104
S 0.4546) 0.4545| 0.4509| 0.4455| 0.4422| 0.4496| 0.4746
D 0.9091; 0.8272| 0.8738] 0.8468| 0.8113] 0.7945] 0.8094
d, 0.1818] 0.1392| 0.1619] 0.1451] 0.1429; 0.1650{ 0.1542
d, 0.1818| 0.1659| 0.1516] 0.1121] 0.1881| 0.1847| 0.1831
d, 0.1818] 0.1787; 0.1859] 0.1893| 0.1013] 0.1883} 0.1774
d, 0.1818| 0.2037] 0.2222] 0.2330| 0.2273; 0.1079] 0.1796
d, 0.1818{ 0.1397{ 0.1522| 0.1673| 0.1517{ 0.1487| 0.1150
b, 0.0083] 0.0195/ 0.0110[ 0.0174| 0.0237| 0.0275] 0.0237
b, 0.0331] 0.0461f 0.0326; 0.0301| 0.0566{ 0.0656] 0.0560
b, 0.0744) 0.0842] 0.0744| 0.0586] 0.0814] 0.1239] 0.1043
b, 0.1322| 0.1345] 0.1274| 0.1170] 0.1147| 0.1681] 0.1755
b 0.2066| 0.2205{ 0.2199] 0.2189| 0.2132] 0.2094] 0.2323
n Ol 0.0068| 0.0034| 0.0045| 0.0079] 0.0096| 0.0082
H, 0 0.0068| 0.0064] 0.0057 0.0061 0.0096] 0.0085
78 0| 0.0070| 0.0083] 0.0077| 0.0071] 0.0072] 0.0085
73 0 0.0088| 0.0106] 0.0126] 0.0083] 0.0072| 0.0071
e 0 0.0140{ 0.0166{- 0.0205| 0.0176]/ 0.0072{ 0.0071
T, 0} 0.0009{ 0.0006{ 0.0007} 0.0011} 0.0016{ 0.0013
I, 0| 0.0011f 0.0010; 0.0006/ 0.0011] 0.0018| 0.0016
T, 0; 0.0012{ 0.0015| 0.0015 0.0007] 0.0013| 0.0015
T, 0| 0.0018| 0.0024| 0.0029) 0.0019; 0.0008| 0.0013
T, 0| 0.0020] 0.0025| 0.0034| 0.0027; 0.0011| 0.0008
CcS 0.0826; 0.0752] 0.0743] 0.0728] 0.0742} 0.0755| 0.0758
w 0.0826] 0.082245| 0.08227| 0.0819| 0.0817| 0.0820|0.082238
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(B 5) 7|g= 7t 62 B9

(6, e | (6,0))(6,1)(6,2) ] (6,3)](6,4)] (6, 5)] (6 6)

S 0.0769] 0.0971] 0.0767| 0.0984] 0.0998| 0.1065( 0.1121| 0.1055
S, 0.1539| 0.1704| 0.1394| 0.1362] 0.1792] 0.1885) 0.1969| 0.1850
S 0.2308| 0.2407| 0.2223| 0.1938| 0.2191] 0.2712| 0.2798| 0.2614
S, 0.3077) 0.3091| 0.2964| 0.2792{ 0.2718| 0.3132| 0.3679| 0.3387
S 0.3846] 0.3750| 0.3667| 0.3562| 0.3527; 0.3568| 0.4180| 0.4244
S, 0.4615{ 0.4609] 0.4583! 0.4553; 0.4545] 0.4524| 0.4583| 0.4788
D 0.9231( 0.8514| 0.8308; 0.8681} 0.8495} 0.8366] 0.8281; 0.8385
d, 0.1538{ 0.1197| 0.1394| 0.1206{ 0.1143| 0.1309{ 0.1388} 0.1303
d, 0.1538; 0.1411| 0.1271| 0.0955| 0.1475| 0.1461| 0.1633| 0.1542
d, 0.1538| 0.1429( 0.1457| 0.1456| 0.0926| 0.1587{ 0.1552| 0.1555
a, 0.1538| 0.1528| 0.1636| 0.1671] 0.1630| 0.0856| 0.1565| 0.1497
d, 0.1538) 0.1748] 0.1870| 0.2011; 0.1931{ 0.1901 0.0905| 0.1520
d, 0.1538] 0.1200] 0.1281) 0.1382] 0.1391| 0.1252] 0.1238| 0.0967
b 0.0059] 0.0144] 0.0084] 0.0130] 0.0150] 0.0174] 0.0193| 0.0170
D, 0.0237{ 0.0341} 0.0240| 0.0225] 0.0360| 0.0416] 0.0456| 0.0403
D 0.0533{ 0.0629| 0.0551{ 0.0426{ 0.0525| 0.0780; 0.0849} 0.0743
2 0.0947( 0.1007| 0.0937| 0.0847} 0.0791} 0.1032} 0.1403| 0.1208
b, 0.1479; 0.1472| 0.1419( 0.1356| 0.1331{ 0.1330{ 0.1797{ 0.1852
b, 0.2130] 0.2227] 0.2218] 0.2210| 0.2207| 0.2166{ 0.2150{ 0.2343
s 0| 0.0050 0.0025] 0.0033] 0.0051| 0.0061} 0.0067| 0.0059
My 0| 0.0051] 0.0045; 0.0040| 0.0039| 0.0060] 0.0068] 0.0060
Hy 0] 0.0050] 0.0057| 0.0050| 0.0045| 0.0044| 0.0066| 0.0060
“, 0} 0.0051] 0.0059] 0.0068] 0.0052] 0.0050| 0.0050( 0.0061
s © 0 0.0065( 0.0074| 0.0087| 0.0087; 0.0057| 0.005] 0.0051
7 0 0.0103! 0.0117{ 0.0137| 0.0142} 0.0120{ 0.0050; 0.0051
T, 0| 0.0006{ 0.0003] 0.0004] 0.0006/ 0.0008/ 0.0009; 0.0008
T, 0| 0.0007( 0.0006] 0.0004( 0.0006( 0.0008{ 0.0011f 0.0009
M, 0| 0.0007{ 0.0008 0.0007| 0.0004| 0.0007| 0.0010] 0.0009
, 0| 0.0008 0.0010| 0.0011| 0.0008| 0.0004| 0.0008( 0.0009
T, 0{ 0.0011{ 0.0014| 0.0018| 0.0017| 0.0011| 0.0005| 0.0008
T, 0} 0.0012} 0.0015] 0.0019| 0.0020{ 0.0015| 0.0006| 0.0005
CS 0.0828| 0.0774] 0.0770; 0.0762| 0.0763| 0.0769} 0.0776| 0.0778
W 0.0828| 0.08258| 0.08262| 0.08249| 0.0824| 0.0823|0.082492|0.08259
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(E 6) 27|10 H(E)Y olgs Sysiol ste 297t g B

AlFollM EILSE Z7]99 5
F N i 947t HaZAFE

0.037037 <F< 0.0740741 | 1 | 1° 0.0740741—F

0.012149 <F <0.0370370 1 | ox 0.0740741 —F

0.0090879 <F <0.012149 2 |0 0.0755405 — 2F

0.0074054 <F<0.0090879 | 2 |01’ 0.0775454 —2F

0.0064667 <F<0.0074054 | 2 | 0,1,2" 0.0779164 —2F

0.0046711 <F <0.0064667 | 2 | O° 0.0779164 —2F
3|1

0.0043254<F<0.0046711 | 2 | O 0.0779164 — 2F
3 1,2

0.0035296 <F<0.0043254 | 2 | O 0.0779164 — 2F
3 (1,23

0.0022916 <F<0.0035296 | 3 | 01,23 0.0802958 — 3F

0.0021836 <F<0.0022916 | 3 | 0° 0.0802958 —3F
4 |4

0.0021098 <F<0.0021836 | 3 | 0° 0.0802958 —3F
4|34

0.0016202<F<0.0021098 | 3 | 0° 0.0802958 — 3F
4134

0.0015738<F<0.0016202 | 4 | 0°134 0.0816381 —4F

0.0012656 <F<0.0015738 | 4 | 01,23, 0.0816381 —4F

0.0011322<F<0.0012656 | 4 | 0" 0.0816381 —4F
5 |5

0.0010710<F<0.0011322 | 4 |0 0.0816381 —4F
5 |35

0.0009649 <F<0.0010710 | 4 |0’ 0.0816381 —4F
5 | 345 -

0.0009406 <F <0.0009649 | 4 | 0° 0.0816381 —4F
5 1,345

0.0007691 <F<0.0009406 | 5 | 0,134, 0.0822724 —5F

0.0007021<F<0.0007691 | 5 | 0° 0.0822724 —5F
6 |6

0.0006176 <F<0.0007021 | 5 |0’ 0.0822724 —5F
6 | 46

0.0005989 <F<0.0006176 | 5 | O 0.0822724 — 5F
6 | 456

0.0005776 <F<0.0005989 | 6 | 0.4,56" 0.0825927 — 6F

0.0005763<F<0.0005776 | 6 | 0,345,6" 0.0825927 — 6F

0.0003977 <F <0.0005763 | 6 | 0,13,4,56 | 0.0826204—6F

F<0.0003977 | 6 | 0123456 | 0.0826204~6F
FookE Foin 1Y &3 71de FaelN MY Be SASES BHSE A4 AN
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I. Introduction”

This paper deals with the dynamic aspects of off-farm labor supply of
farmers in the co.ntext of agricultural structural change and regicnal labor
market. Reduction in the agricultural workforce and number of farms and in-
crease In significance of part-time farms have been important elements which
characterize the structural changes in agriculture in the industrialized coun-
tries.

These elements are well documented at the aggregate level by official sta-
tistics. These statistics, combined with the price (opportunity cost) of input
and output variables for agricultural production, enable researchers to explain
the general tendency of the agricultural structural change process®.

An important aspect in the dynamic context of structural change which
cannot be satisfactorily addressed by this aggregate level approach is the role
of the part-time farming in the process of reduction in agricultural workforce
and farms. Figure 1 helps to articulate the problem more concretely. The
change in agricultural structure is determined by the individual occupational
decisions of ybunger members in agricultural households and of active farm-
ers among the various occupational alternatives, which can be categorized
into full-time farming, part-time farming, full-time non-agricultural working
and retirement. An aspect of such occupational decisions, which is important
especially in the dynamic context of structural change, is the influence of
past off-farm work status on the decisions in the subsequent periods. It is of

1) This paper is the result from the German side in the Israeli-German joint project
‘Time Allocation of Farmers over the Life Cycle: The Role of Part-Time Farming in
the Process of Structural Change’, which was financially supported by Volkswagen
Foundation.

2) See, for example, Andermann, G. und Schmitt, G.(1996)
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political importance because, depending on whether the past off-farm work
status has genuine effects on the decisions to have off-farm work or to exit
entirely from agriculture in the future or not, the effects of policy measures
that influence the relative advantages of full-time farming and part-time
farming will differ, Thus, whether such effect exists has been an important
subject of agricultural political debate.

{Figure 1) Agrcultural Workforce and Job Status Change

new generation n R R EITEELELEETEETEES :
agricultural households | @ agricultural workforce
full-time e

{ f farmers =
L [ ; retirement

' part-time ;

———_—_ﬁ
. | farmers }
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— workforce

non-agricultural workforce
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However, there seem to be relatively few studies on this topic. The main
reason for the rarity of the researches on this question is that the panel data
which provide information about the job status history of individual farmers
are often unavailable. And the few previous studies that had access to such
data treat the influence of the past off-farm job status either on the exit be-
havior or on the off-farm labor supply in the subsequent period but not the

two influences simultaneously. Pfeffer(1989), using a survey in Germany in
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which the farmers were asked prospective questions about the survival and
viability of their farms-therefore, not a genuine panel data based on the real
occurrence~found that part-time farmers had lower expectation of the family
continuing to farm. Weiss(1996), using an Austrian panel data, found that
the off-farm work participation and the amount of off-farm work time had
positive effects on the exit from agriculture. Pfeffer and Weiss treated the
off-farm work decision as exogenous and concentrate only on its effect on
the exit behavior. They did not consider the effect of the present job status
on the decision about the off-farm work in the subsequent periods. On the
other hand, Gould and Saupe(1989) and Weiss(1997) » analyzed the panel
data from southwestern Wiscbnsin in the US. and upper Austria,
respectively, using a framework that endogenized the off-farm work decision
in the first period and investigated the asymmetry between the entry into
and exit from the off-farm labor market in the second period. They com-
pared the two participation functions of the first-period off-farm work partic-
ipant group on the one hand and the first period non-participant group on
the other hand, correcting for sample selection bias. Their studies were, there-
fore, restricted to how the off-farm work status in one period affects the off
-farm work status in the next and did not treat its effect on the exit behav-
1or.

The main purpose of this paper is to improve on the previous studies, tak-
ing both aspects into account, Le. the dynamic effects of off-farm work expe-
rience’ on the exit and off-farm work in the  subsequent periods. A panel
data set from Nordrhein-Westfalen(NRW), which will be referred to as
NRW data, will be used for the empirical analysis.

Another aspect that is taken into account in this paper is the effects of re-
gional labor market situation on the occupational choice of farmers. The re-

gional labor market situation, which is expressed in variables such as unem-
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ployment rate, employment growth rate, and sectoral composition of employ-
ment, is believed to influence the off-farm work participation because it influ-
ences off-farm wage level, off-farm job availability, and compatibility of off-
farm work with farm work. Many of such variables are taken into the esti-
mation of the participation and wage function in static framework®. Howev-
er, most of previous studies on the dynamic aspect of off-farm work partici-
pation tried to measure the effect of regional economy by using regional
dummy variables. It is meaningful to examine how the various dimensions of
local labor market influence farmers decisions on job status in a dynamic
context. Collected from a large geographical unit with much regional
differentiation in labor markets, the NRW data set enables the measurement
of the effects of regional labor market situation.

This paper is organized as following. In section 2, the structure of the
panel data set will be presented and a casual observation about the correla-
tion between the job status in 1979 and 1991 will be made. Section 3 dis-
cusses the conceptual distinction between the structural state dependence and
spurious dependence, which is important for the extraction of the genuine
structural effect from the observed correlation. Section 4 presents the econo-
metric model to be used for the empirical analysis of the data. The estima-
tion results are presented and discussed in Section 5. The final section sum-

marizes this paper.

2. Data Structure for Estimation and Some Preliminary Observations
Official aggregate data do not provide information about the dynamic as-

pects of off-farm work experiences at the individual level. To study such as-

3) For example, Gunter and McNamara(1990), Tokle and Huffman(1991), Hearn, Mc-
Namara and Gunter(1996)
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pects empirically, we need data which enable the identifications of the same
persons and farm units over the time periods. A data set provided by the
statistics office of state (Land) NRW (Landesamt fiir Datenverarbeitung
und Statistik NRW), which we refer to as NRW data, enables such identifi-

cations.

2.1 Data Structure

The data set is obtained from the agricultural census and the accompany-
ing representative surveys in Nordrhein-Westfalen in 1979 and 1991. The ag-
ricultural censuses themselves cover the whole number of farms above mini-
mum criteria. The whole number was 94,917 in 1979 and 69,977 in 1991%.
Part of the population, about 14,000 farms in 1979 and about 12,000 in
1991, was chosen for the representative survey in which more detailed ques-
tions in addition to the census questionnaire were asked. Only part of the
farms from the representative survey in 1979 was included in the representa-
tive survey in 1991.  However, the information about the farms that were in-
cluded in the 1979s representative survey but were omitted in the 1991s rep-
resentative survey can be obtained from the population census in 1991 as
long as the farms did not exit between the two survey years because each
farm had the same identification number in the two census years.

For this study, a data set with the information about the farms from

1979s representative survey was available. 1t comprises:

(1) mformatlon from the representative survey in 1979.

(2) mformatlon from the representative survey in 1991 about the farms

4) These are the numbers of the farms which were classified as to be in agricultural
production sector (Betriebshereich Landwirtschaft) and whose operator were natural
persons.
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which were also in the representative survey in 1979.

(3} information from the agricultural census in 1991 about the farms which
were included in the representative survey in 1979 but omitted in the repre-
sentative survey in 1991, as long as they were included in the census In
1991.

We can follow up changes or exit of the farms by the farm identification
number as mentioned before. Unfortunately, it is not possible for individuals.
To identify the individuals over the two survey years, we assume that if the
individuals who registered in each survey year are in the same farm, have
the same sex, and have age differential 12, then they are one and the same

person®.

2.2 Job Status Transition between 1979 and 1991

Based on the above assumption, Table 1, which concentrates on the male
operators In 1979, suggests notable influence of off-farm work experience in
1979 on the off-farm work decision in 1991 and on the stay-exit decision be-

tween the two survey years.

5) There were 8 cases for farm operator couples in 1979 that had not one but two “match-
ing” persons in 1991, They were excluded from the sample for the following estimations.
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{Table 1> Job Status Changes of Male Operators

1991 Farm stayed? Yes No Total
Person stayed? Yes No
Off-farm Work? | No Yes
Off-farm Work in 1979
No 5723(56.0) 429(4.2) | 2991(29.3) | 1075(10.5) | 10218(100)
Yes 493(21.2) | 828(35.6) | 587(25.3)| 414(17.8); 2322(100)
Total 6216(49.6) | 1257(10.0) | 3578(285) | 1489(11.9) | 12540(100)

Note : Numbers in parentheses are percent with the row-wise sums as bases.

The ‘farm-based’ exit rates differential is considerably large. About 18% of
the farms where male operators were engaged in off-farm work in 1979 dis-
appeared during the two survey years, whereas only 10 % of the other
group of farms disappeared. The difference in the ‘person-based’ exit rates is
not so high as that in the ‘farm-based’ exit rates but is also in favor of the
farmers with off-farm work experiences. About 43 % of the male operators
who had off-farm work in 1979 were not found in 1991; whereas about 40
% of the male operators who had no off-farm work in 1979 were not found
in 1991.

The difference between the chance for the farmers with off-farm work in
1979 to have off-farm work in 1991 and the chance for the farmers without
off-farm work in 1979 to have off-farm work in 1991 is rather large. More
than one third of the farmers who had off-farm work in 1979 retained the
same job status, whereas only about 4% of the farmers who had no off-
farm work in 1979 participated in off-farm work in 1991.

These observations provide motivations for more precise consideration about
the effect of off-farm work experiences on the job status choice in the subse-

quent periods.
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3. Structural State Dependence and Spurious Dependence

A theoretically and politically interesting question i1s whether the correlation
between the past and the future job status, as observed in the previous sec-
tion 2, is — to use the terminoclogy of Heckman (1981) — due to the ‘struc-
tural state dependence’ or due to the ‘spurious dependence’. In the following,
Heckman’s distinction between the two types of dependence will be summa-
rized and the implication for agricultural structural changes and policies will
be discussed.

Spurious dependence means that there might be some persistent
unobservable differences among the decision makers in terms of preference
or economic constraints that make a certain choice more attractive for a cer-
tain decision maker than for others throughout the relevant period. In this

case,

previous experience may appear to be a determuinant of future experi-
ence solely because it is a proxy for such temporally persistent
unobservable,(Heckman(1981) p. 92)

On the other hand, structural state dependence means that the experience
from a status causes changes in preferences or constraints that in turn ‘bias’

the decision in the subsequent periods in favor of certain status.

In this case past experience has a genuine behavioral effect in the sense
that an otherwise identical individual who did not experience the event
would behave differently in the future than an individual who experi-
enced the event.(Heckmann(1981) p. 91)

Translated into the context of the occupational choice of farmers, spurious

dependence is at work, for example, iIf a farm has lower productivity than
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other farms which appear identical judged by the observable variables, and if
this productivity differential is known to the farmer but not to the
researcher, and if the low productivity lasts through the concerning period. In
this case, the farmer operating the farm with lower productivity is more like-
ly to have off-farm work than other farmers who appear identical in terms
of observable variables throughout the whole period. The same principle ap-
plies also to differentials in off-farm income earning power or in the prefer-
ence. On the other hand, for example, if the off-farm work experience of a
farmer in the present, by way of human capital accumulation, raises his off-
farm income earning potential, and if he becomes, therefore, more likely to
have off-farm work in the following periods than others who are identical in
other respects, then we have structural state dependence.

For further sources of such structural state dependence, we can think of
(a) changes in the preferences in favor of off-farm work, (b) farm work
specific human capital accumulation which enhances the farm income possibil-
ities, and (c) fixed cost entailed by changes in occupational changes. _

The distinction between the structural and spurioes state dependence is of po-
litical interest because the influence of present economic conditions or policies
which encourage or discourage off-farm work on the agricultural structure will
vary according to how strong the structural state dependence is. If the structur-
al dependence is absent, a policy measure which lowers the income from agn-
cultural production for a given period will raise the probability for the farmers
to have off-farm work during that period ‘but the effect will disappear when
the policy is not mmplemented any more. On the contrary, if the structural de-
pendence is present, such policy measures- will have enduring effects on the
structural change even after they cease to be implemented.
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4. Model

4.1. Theoretical Model

The farmers are assumed to face three stages of decision as depicted in
Fig 2.

In the first stage, he chooses between the participation and non-participa-

tion in off-farm work, referring to
¥, *=6, (2 =G M () (1)

where G, and G,, denotes the maximum utility level attainable on the

condition of off-farm work participation and non-participation, repectively,
given the current exogenous variables(x,). The farmer decides for positive

off-farm work 1if and only if y,* is positive.

(Figure 2) the Structure of the Modd

I Off-farm work in the 1st period? |

Yes No
| Stay in agriculture? | | Stay in agriculture?
Yes No No Yes

[Of f-farm work in the 2nd period’.j pf f~farm work in the 2nd periodﬂ

— _—

Yes No Unobserved  Unobserved No Yes



FileName
D:\ÀçÁ¤¿¬±¸\V6-8\N1\tif\00000125.tif
D:\ÀçÁ¤¿¬±¸\V6-8\N1\a_tif\00000125.pdf


126 BHAERF

In the second stage®, he decides whether to stay in or exit from the agri-

cultural production, referring to
U =6, M (X ¥,)— Gy (2, ¢y) (2)

where G, * and G, * denote the maximum utility level attainable on the
condition of stay in and exit from agriculture; respectively, -given the current
exogenous variables (x,) and the index variable ¥,,» which stands for the off
-farm job status chosen in the first stage. The variable y, soneif y*is
positive and is zero otherwise.

If the farmer exits, his behavior cannot be observed in the third stage. If
he stays, then in the third stage, he decides whether to have off-farm work

in the second period, referring to
Y* =Gy M2y, ¥ = Gy ™ (25, v)) | (3)

where G, * and G,,* denote the maximum utility level attainable in the
third stage on the condition of participation and non-participation,
respectively, given the current exogenous.variables (x,) and the job status in
the first stage, denoted by the dichotomous variable y, . -

The vectors of exogenous variables  (x,'s)contain the same kinds of vari-
ables as used in previous studies on the off-farm work participation of farm-
ers; human capital variables (age, education level), household characteristics
(family size, non-labor income), and farm income potential. In addition to
these variables, x,’s contain also the variables which represent the local
labor markét situation. As Gunter and McNamara (1990) noted, regional
labor market conditions that decrease the off-farm employment availability or

result in a low wage structure are expected to affect the off-farm work par-

6) The disinction between ‘stage’ and ‘period’ should be noted. Although there are only two
‘perids’ of observation, we have conceptually three decision ‘stages’.
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ticipation negatively. Under the same conditions, exit from agriculture can .be
affected also negatively. However, the exit decision can be expected to be
less sensitive to regional labor market situations because it can be combined
with emigration from economically unfavorable regions, whereas the choice
for off-farm work by the agricultural household members is locally restricted
due to their residences.

Dynamic Optimization Aspect. The presentation of the model might give the
impression that we are adopting the assumption that the farmer’s behavior is
myopic. It might seem so because the model does not explicitly reflect the
fact that an economic agent in a dynamic context makes the decision at a
given stage on the ground not only of current utility but also of the effects
of present decision on the utility in the future, The forward-looking behavior
is generally modeled in the dynamic programming f{ramework in labor eco-
nomics literature. Fckstein and Wolpin (1989) and Berkovec and Stern
(1991) present good examples of the empirical researches based on this
framework. This approach has the merit of being able to measure the effect
of the past job status on the wage. It is, however, not pursued in this paper
due to the following reasons. First, the data set used for this study provides
no information about the off-farm labor income of reliable quality. It only
provides total off-farm work income of the operator couples, which makes no
differentiation between labor and non-labor (transfer or asset) income. Even
if one can be sure that there is no non-labor income, attribution to the hus-
band or the wife is impossible when both of the couple participate in off-
farm work. Second, another data problem is that the time interval between
the two observation periods is very long (12 years) and that the farmers
who exited from agricultural production are not observed in 1991. Thus,
there are very many missing values for the application of structural dynamic

programming framework. Third, our model can be considered as a reduced
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form. The utiity V,,’s and V ’s can be considered as the sum of the

current utilities and discounted expected utility conditional on the choice of

the alternative Sy OF Sy

4.2 Econometric Model
For the empirical implementation of the theoretical models discussed before,

we employ the following econometric model suggested by Kimhi”.

v,* =8z +¢ (4-a)
v,* =B, x,+r,y, te, (4-b)
y" =B x e (4~¢c)

where y.’*s are not directly observed,
y,’s are observable binary variables with
y,=1if y* >0 and y, =0 otherwise.
x, = exogenous variables observed in the i-th stage.

el.’s are assumed to have trivariate standard normal distribution.

Off-farm work participation in the first period, stay in the agricultural pro-
duction, and the off- farm work participation in the second period are repre-
sented by v, =Ly, =1, and y, =1, respecuvely The opposite cases are
indexed with zero.

There are .some important points to be discussed about the formulation of
this econometric model. .

Measurement of Structural Dependence and Spurious Dependence. The main

7) This model was suggested by Kimhi for the Israeli-German project ‘Time Allocation of
Farmers over the Life Vycle : The Role of Part-Time Farming in the Process of Struc-
tural Change’.


FileName
D:\ÀçÁ¤¿¬±¸\V6-8\N1\tif\00000128.tif
D:\ÀçÁ¤¿¬±¸\V6-8\N1\a_tif\00000128.pdf


The Effects of Off-farm Work Experience--- 129

Interest of this model lies in the sﬁuctural influence of off-farm work experi-
ence on the stay decision and on the off-farm work decision in the next per-
iod. The coefficients y, and 7y, express the magnitude of the structural dep-
endence. However, in order to estimate the structural parameters properly,
we should pay attention to the effect of possible spurious dependence.

Unobserved differences among the farmers in productivity, anticipated off-
farm wage and preference lead to the correlations between choice probability
in the three stages. To repeat the example in section 3, a farmer with lower
farm-productivity, which is not explained by the observed variables but is
persistent over time, will have higher possibility to have off-farm work in the
first and third stage and lower possibility to stay in agriculture in the second
stage than other farmers with the same conditions as long as the
observed variables are concerned. It will lead to a negative correlation be-
tween ¢, and €,, a negative one between ¢, and ¢,, and a positive one
between ¢, and e,.

If the correlations between the disturbance terms are not zero, then sepa-
rate estimations of the second and third equation or simultaneous estimation
of these two equations is inconsistent. [t should be noted that Pfeffer (1989)
and Weiss (1996), who treat the off-farm work experience as exogenous in
estimating the ‘exit’ function, might have this problem of inconsistency.

Therefore, a maximum likelihood estimation which allows for the correla-
tions between the decision equations of the three stages is needed. Under the
assumption of a joint normal distribution of random variables, it amounts to
the estimation of trivariate probit model.

Partial Observability Due to Ext. The system (4) is distinguished from a
usual multivariate probit model by one element. It is the fact that the farm-
ers who exited in the second stage are not observed in the third stage. Bear-

ing this fact in mind, we can build a qualitative dependent model analogy of
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the attrition bias .model of Hausman and Wise (1979). Their model has three

equations®,

y,=08x +¢ (5-a)
y,*=8,"x,+e, (5-b)
y3=B' x,te, (5-¢)

with the observation mechanism that y, is observed if and only i y,*>0.

where y,, ¥, = quantitative dependent variables in period 1 and 2
yz* = latent variable which determines whether y, is observed.

g,’s are ‘assumed to have a joint normal distribution.

If there exist non-zero correlations between 5;-,3’ then usual estimation

method applied only to the units observed in both periods produces inconsis-
tent estimators. To overcome this problem, Hausman and Wise suggest the
maximum likelihood estimation where e, for the units unobserved in the sec-
ond period is integrated out?.

Although system (4) differs from the system (5) in some respects'®, the
problem of inconsistency of estimation restricted only to the units which are
observed in the both periods applies to system (4), too. The approach of
maximum likelihood estimation where e, is integrated out for the units unob-

served in the second .period can be also applied to the system (4). Thus, rep-

8) Notations and changed for conformity with the text.

9) For the exact form of their likelihood, which we do not present here to concentraté on the
system (4), see p. 459 of Hausman and Wise (1989).

10) The differences are (i) that (4) has qualitative dependeht variable not only in the
second equation but also in the first and third equations, (ii) that B is assumed to
be the same in the first and the third equation in (5), and (iii) that (5) has no en-
dogenous variable on the right hand side of the equations whereas y, appears on the

right hand side of the second and third equations of (4).
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resentative likelihood function is written as follows;
L(Bl’ ﬁz’ Bs’ 72! 739 plzy 0237 psl;yI! yzy y37 xlv xz! x3)

B,y L2y -181,

=I(y2=0)J"wz o f_m $,(ep0 &, =2y, =10, )de, de, -

(2U4- 138, T447,9 ) A 8,2,7,4) Au,-18 x|
Ky, =1) [ i f
- o

- -

Pi(e,s €,, 6,2y, —Dp,, Ry, —Dp,,, Qy,—1)2y, —1p,)

de,de,de,, (6)

where ¢,(a, b r):ﬁ—lﬁ exp[—%(a, b)(}’ {”)‘( Z)] (7

1e. density function of the standard bivariate normal distribution'”

and ¢,(a, b, G 7,,, 7,4 74)

s a
= I exp[—%(a, b o l( b)}
3 7 C
2x 7| 2| (8)
1 SVIEREY
with 2=( 1 1 723)
Yar  Yay 1

Le. density function of the standard trivariate

normal distribution'?

11) The power of the exponential is —(%)(1 1 2)(a2+b2—27'ab) in scalar term.
-7

12) The power of the exponential is, expressed in scalar,
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All variables are as defined in system (4). Note that the index variable
(1) for the individual observation, which could appear as a subscript of y’s
and x’s, is omitted for simplicity. Given the data of y’s ans x’s, a consistent
and efficient estimator of the coefficient vector (£, By By Y50 Vs 0131 Oygo

04, ) can be obtained by maximizing the sum of the log likelihood functions:

Dlog L (Bys By By 75075 P1pr Poge 315 Yios Yaio Y0 Tupr Zyr Ty) (9)

with respect to the coefficient vector.

We should note that, seen from another point of view, this model can be
considered to be a three-variable extension of the partial observability model
of bivariate probit as discussed by Meng and Schmidt (1985). In their
bivariate model, Yy, 18 observable only when y,*is bositive. Therefore, €, is
integrated out in the likelihood function for the observations with y, = 0,
simplifying the likelithood into a univariate normal distribution function. In our
model, y, and y, are always observable, whereas y, s observable only
when y,* is positive, ie. the -endogenous dummy variable y, is unity.
Therefore, &, Is integrated out in the likelihood function for the observations
with y, = O, simplifying the likelihood into a bivariate normal distribution

function.

Y I
S\T__Z .7 _ 2
=712 77537 7 H27 375375

[(1"7223)02+(1"7:1 )bz+(1—7122 )c2+2(7239'31 ~7120ab+ 207,74, —755)bH2(7,,7,, — 74 ) cal
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5. Estimation and Results

5.1 Variables Used in the Estimation

Table 2 shows the descriptive statistics of the job status variables and ex-
planatory variables on individual farm level. The first three variables are en-
dogenous. The farmers were asked how many hours they worked off-farm in
April 1979 and 1991, repectively. The Farmers who reported positive work
time are coded to have dummies DOFF79 and DOFF91 equal to 1. The
dummy DSTAY is one if the farmer who was male operator in 1979 could
be identified also in 1991 according to the assumption mentioned in subsec-
tion 2.1. Age is a proxy variable for general work ability and experiences.
The dummy DAL, which represents agriculture-specific human capital, is one
if the farmer reported in 1979 to have diplomas from middle-level agricultur-
schools(‘Landwirtschaftsschule’ or  ‘hthere  Landbaus-,
Technikschule’). The dummy DANL shows whether the farmer had any non-

agricultural vocational qualification.

al  vocational

(Table 2> Descriptive Statistics of Variables on Individual Farm Level

Variable Definition Mean %‘:v?ga;g
DOFF79 dummy for off-farm work in 1979 0.185 0.388
DSTAY dummy for stay in agriculture 0.596 0.491
DOFF91 dummy for off-farm work in 1991 0.168 0.493
AGE79 age in 1979 46.010 11.125
DAL agricultural training or education 0.604 0.489
DANL non-agricultural training or education 0.142 0.349
LSIZE79 log of standard farm income in 1979 3.454 1.158
FAMILY79 |number of family members in 1979 4.683 1.9053
LSIZE91* log of standard farm income in 1991 3.453 1.416
FAMILY91* | number of family members in 1979 4.340 1.700

n=12540

Note : * - based on the farms of the farmers who

were observed in 1991
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LSIZE is log of ‘standard farm income’ (Standardbetriebseinkommen)
which represents the farm income potential according to the German agricul-
tural statistic scheme. ' |

To capture the effects of regipnal market situation as discussed in the the-
oretical section, previous empirical studies used variables such as regional un
employment, labor market size (measured by size of labor force), employment
growth rates, and shares or growth rate of shares of industries that provide
relatively more part-time jobs in the employment'®. This approach is followed
also in this study, using three kinds of regional labor market variables: un-
employment rate (ALQ79, ALQLT, ALQ91), increase in the share of private
service sectors in employment (DSHPRI79, DSHPRiLT,' DSHPRI91), and
growth of total employment (JOBGR79, JOBGRLT, JOBGR91). Unemploy-
ment rate, decreasing the off-farm job availébihty and generally having nega-
tive effect on the wage level, is expected to affect the off-farm work partici-
pation and exit from agriculture negatively. The growth of total employment
is an indicator of favorable dynamism in the regional labor market and thus
is expected to encourage off-farm work and exit from agriculture. Generally
in the developed countries, in West Germany, and in NRW as well, the serv-
ice sector grows faster than the other sectors and is important for creating
new jobs. In addition to this general effect, the service sector is usually be-
lieved to have more flexible work hour requirements which would enablg
farmers. to combine off-farm job with farm work more easily. Therefore, an
increasé in the share of service sector in the regional economy is considered

to affect off-farm work and exit from agriculture positively.

13) Gunter, L and McNamara(1990), Tokle and Huffman(1991) and Hearn, McNamara
and Gunter(1996)
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Their descriptive statistics by 54 ‘Kreis’s are in Table 3. ALQ79 and
ALQ91 are unemployment rates of each survey year. As the unemployment
rates in 1979 were not available by Kreis but only by bureau of labor
(Arbeitsamt), the number of regional unit is not 54 but 33. DSHPRI79 and
DSHPRIO1 are the percent differentials between the shares of private service
sectors in whole employment between 1978 and 1979 and between 1990 and
1991. JOBGR79 and JOBGR9Y1 are the rate of increase (in percent) in the
whole employment. These variables are used as the explanatory variables for
the participation functions of each observation year. DSHPRILT and
JOBGRLT are defined in the similar way as their short-run counterparts ex-
cept that they are defined from the differentials between 1979 and 1991.
ALQLT is defined as the average of the yearly unemployment rates not
from 1979 but from 1984 until 1991. There are two reasons for this defini-
tion of ALQLT. First, the yearly unemployment rates by Kreis are available
only from 1984. Second, the unemployment rates in the early 80’s are not
representative for this decade because there was a jump in unemployment

rate around 1983 in the whole West Germany.

(Table 3) Descriptive Statistics of Regional Labor Market Variables

Variable N Mean Std. Dev. Minimum | Maximum
ALRQ79 33 4.0 1.08 2.3 6.3
DSHPRI79 54 0.67 0.47 -0.72 2.60
JOBGR79 54 1.63 1.08 —1.29 3.73
ALQLT 54 10.2 2.33 6.9 15.6
DSHPRILT 54 3.96 2.79 —3.14 10.40
JOBGRLT 54 11.76 12.19 ~—13.47 39.40
ALQI1 54 7.3 2.05 4.3 12.6
DSHPRIS1 54 0.88 0.46 —0.044 241
JOBGR91 54 2.33 1.16 —-0.12 4.81
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5.2 Estimation Results and Discussions

Table 4 1s the result of the trivariate probit model with partial
observability'?. The estimation was done over 12540 male farmers who
were reported as farm operators in 1979. The first and the third columns
present estimates of the off-farm work participation function in 1979 and
1991. The second column presents the estimate of B’s in the equation (4-
b) i.e. the propensity to stay in agriculture, which will be refereed to as
‘stay function’ in the following discussion.

Age is important for all three functions. As usual in the literature about
off-farm work of farmers, the age effect is in reverse U-shaped form, reach-
ing the peak at the age of middle thirties and at about the age of forty for
the first and second participation functions, respectively. For the stay func-
tion, the peak of the age effect is reached already at the age of early twen-
ties. This observation implies that the exit from the agriculture of the male
farm operators takes place mainly in the form of retirement.

Agricultural education(DAL) has a negative and significant effect on the
1979 participation function and a positive and significant effect on the stay
decision, as expected. Its influence on the participation decision in 1991 is
positive and seems to contradict the theory, but is statistically not significant.
This insignificance suggests that a depreciation of the human capital which
had been accumulated from the agricultural vocational education befofe 1979
took place. Non-agricultural vocational qualification (DANL) has, as can be
expected, statisticaily significant positive influences of considerable mégnitudes
on the participation in both survey years. Its effect on the stay decis_ion has
also the expected negative sign and is statistically significant.

14) The estimation was carried out with MAXLIK Version 4, an application module
written in the matrix language GAUSS.
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(Table 4) Parameter Estimation Resuits of Trivanate Probit Model with Partial Observability

Participation 79 Stay Participation 91

(DOFF79) (DSTAY) (DOFF91)
CONSTANT |-0879  (0.254)*** |-0.814 (0.213)** |-4.222  (0.923)***
AGE" 0.109  (0.0102)*** | 0.035  (0.0083)*** | 0.245  (0.0348)***
AGEZ100" ]-0.143  (D.0110)*** 1-0.077  (0.0092)*** |-0.296  (0.0367)***
DAL®? -0.238  (0.0331)*** | 0.163  (0.0273)*** | 0.0348 (0.0561)
DANL? 0709  (0.0381)*** |-0.074  (0.0446)** | 0280  (0.0627)***
181z -0.659  (0.0123)*** } 0.163  (0.0256)*** |-0.357  (0.0191)***
FAMILY®' | 00772 (0.0084)*** | 0.0742 (0.0071)*** | 0.0035 (0.0151)
DOFF79 - - 0285 (0.141)** | 1.270  (0.131)***
ALQY -0.0570 (0.0196)*** | 0.0037 (0.0087)  |-0.0562 (0.0246)**
DSHPRI‘®’ | 0149  (0.0518)*** |-0.0112 (0.0050)** |-0.0223 (0.0479)
JOBGR®  |-0.0210 (0.0181) 0.0063 (0.0013)*** |-0.0288 (0.0266)
012 -0.125  (0.0780)*
033 -0.259  (0.220)
04 0.165  (0.0721)**

n = 12540

-2 Log likelthood ratio = 56045
Note : The numbers in the parentheses are standard errors.
Note
(1) For the first two columns the values are as of 1979 and for the last col-
umn as of 1991.
(2) For all three columns the values are as of 1979,
(3) ALQ79, ALQLT and ALQ91 for the first, the second, and the third col-
umn, respectively.
{(4) DSHPRI79, DSHJPRILT and DSHPRI91 for the first, the second, and the
third column, respectively.
(5) JOBGR79, JOBGRLT and JOBGRS1 for the first, the second, and the third
column, respectively.
*%k% . significant at 1% level
*% . significant at 5% level
*  signficant at 10% level
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The . coefficients of family size (FAMILY) have positive signs in both participa-
tion functions but only the coefficient in participation function in 1979 is significant.
Its positive signs are in accordance with the theoretical considerations according to
which a larger family size lowers reservation wage by changing the margnal rate
of substitution between home time and income in favor of income (‘more mouths
need more bread’). FAMILY has a positive and significant coefficient in stay func-
tion. Large family size might at least indicate the higher availability of family labor,
which can raise farm productivity evaluated around the point of zero farm work
labor (1e. exit from agriculture). Consequently, the stay in agriculture might be
more attractive in a large-sized family than in a small-sized family.

The farm income potential (LSIZE) is expected to have a negative effect on off-
farm work participation and a positive effect on stay decision. It has expected signs
and is mmportant n all three functions. However, the influence on stay decisions
does not seem to be as strong as on participation decisions.

‘The main focus of this paper is on the structural dependence effect of off—farm
work experience (DOFF79) on the stay and participation decision. In the participa-
tion function from 1991, DOFF79 has a positive, statistically significant coefficient
of a great magnitude, which overwhelms those of agricultural education and non-
agricultural qualification. It suggests that the off-farm work experience changes the
preference or economic restricion (off-farm and on-farm earning potential) in
favor of ypb-combination over ‘qu—time farming’. A more interesting result is the
effect of DOFF79 on the decision to stay in agriculture. In contradiction to what
one would expect from a simple cross tabulation in Table 1, off-farm work experi-
ence does not have a negative but a bositjve sign in the stay function and the null
hypothesis cannot be repcted at the conventional significance levels. Therefore, pb
combination, ceteris paribus, raises the advaniage of staying in the agriculture. As
no structural model is specified for the exit decision, it is difficult to deliver a clear

economic reason for the above observation. However, two probable sources of this
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phenomenon can be named. First, if the exit from agriculture means an occupation-
al change into a full-time non-agricultural b, it will often mean a discontinuous
junp in time allocation and not a result of continuous expansion of off-farm work
time. It imples that the full-time non-agrcultural job and the off-farm work that
was and is available to the farmer are different in their work hour flexibility. Then,
it is possible that farmer A who had an off-farm pb and can still keep the b
finds the pb-combination option better than the full-time non-agricultural b op-
tion, whereas another farmer B who had the same characteristics as A but did not
have an off-farm pb in the previous period due to some random factor, and there-
fore, has difficulties finding off-farm job finds better to choose the full-time non-ag-
ricultural b option. Second, the pb-combination can have the effect of risk-disper-
sion, raising the financial stability of the farm. It can make the choice of stay in
the agriculture more probable.

Another important aspect to be addressed in this paper is the effect of the varna-
bles which describe the development in regional labor markets. A higher current re-
gional unemployment rate (ALQ) reduces the participation probabilities in both sur-
vey years. Regional average unemployment rate of the years from 1979 to 1991
has a positive sign in the stay function, as expected. However, the estimate is not
statistically significant. The increase In the share of prnivate service sectors in em-
ployment (DSHPRI) is significant and has a positive coefficient in the first partici-
pation function and a negative coefficient in the stay function. It corresponds to the
expectation that growing importance of service sectors encourages pb-combination
and eases the exit from agriculture. DSHPRI has, however, a negative sign in the
participation function in 1991 but its coefficient is not statistically significant. This
result might reflect the changes in the quality of workforce that the service sectors
demand. The proportion of ‘simple’ pbs in service sectors which could be easily
combined with farm-work could have been reduced. However, a decisive conclusion

1s not possible without further detailed researches. Total employment growth in the


FileName
D:\ÀçÁ¤¿¬±¸\V6-8\N1\tif\00000139.tif
D:\ÀçÁ¤¿¬±¸\V6-8\N1\a_tif\00000139.pdf


140 MR

region (JOBGR) has negative and insignificant coefficients in the two participation
functions. It is probably due to the aggregate character of the variable and sug-
gests that overall employment growth itself is not a sufficient condition for the
farmers’ off-farm work participation and there are some matching conditions to be
fulfilled. (The result on the effect of the growth ‘In the private service sectors dis-
cussed above supports this idea.) Surprisingly, JOBGR has a positive and sigriificant
sign in the stay function. It might, again, suggest the inappropriateness of the ag-
gregate variable as an indicator for the avaiability of ‘relevant’ occupational
altermatives to farming. '

The estimates of the three correlation coefficients have expected signs. The corre-
lation coefficient between the participation function in 1979 and the stay function is
negative' and statistically- significant. It means that the negative correlation between
off-farm work and stay in agriculture observed in Table 1-is partly due to the
spurious dependence. The correlation coefficient between the two participation func-
tions are statistically significant. Thus, the positive serial correlation of the off-farm
work participation is attributable not only to the state dependence but also to the

spurious dependence.

6. Summary and Condudng Remarks

This paper deals with- the effects of past off-farm work participation experience
on the off-farm work participation and exit decisions. The correlations betweén
past off-farm work experiences and present off-farm work participation "and exit
from agriculture’ can result both from the structural state dependence due to the
genuine changes in preferences and economics constraints and from the spurious
dependence due to the unobserved hetemgenéity among farms and farmers.

A trivariate probit model which consists of the participation function for the first
period, stay function for the time between the first and the second period, and the
participation function for the second period is estimated. The effects of state depen-
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dence are measured by the coefficients of the first period off-farm work dummy
variable in the stay function and in the second period participation function. The
spurious effects are taken into account by allowing non-zero correlation between
the three functions. In addition, partial observability caused by exits of significant
portion of farmers is also taken into account.

The estimation results from the NRW data set show that there exists consider-
able positive structural dependence concerning the effect of the previous off-farm
work experience on the off-farm work decision in subsequent periods and that the
stay decision is not negatively but positively affected by the off-farm work expen-
ence. In addition, the estimation results show that the regional labor market situa-
tion plays an important role in the off-farm work decision of farmers and suggests
that the availability of pbs with high work time flexibility might be important for
the off-farm work participation of farmers.

The results of this paper have the following implications for policy.

First, even policy measures whose implementation is timely hmited can have last-
ing effects on the occupational decisions of farmers. The same principle can hold
also for the labor market situation. Therefore, If policy makers regard the off-farm
labor supply of agricultural households as a desirable political goal, for example in
economically disadvantageous areas, then the policy measures with the character of
‘start help’ can be meaningful.

Second, the discussions on relative stability or instability of part-time farms in
comparnson o full-time farms could be misleading f the structural state dependence
with genuine behavioral effect is not conceptually distinguished from spurious depen-
dence which reflects the correlations among unobserved variables. One could ob-
serve the serial correlations between the past off-farm b status and the exit from
agriculture. Such observation is important as the description of tendency. However,
political recommendation either for or against part-time farming in order to achieve
certain policy goals (for example, preserving regional agriculture) cannot be made
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directly based on such observation if the structural state dependence are not cor-
rectly extracted from the correlations.

Third, the positive effect of past off-farm experience on stay decision in farm,
which is shown by the estimation results, may be an indication that part-time
farming can play a positive role in the structurally weak rural areas which are los-
ing population because of the disadvantageous economic conditions. Of course, we
should keep in mind that the estimation result is based on the observation about
personal exit from agriculture and not about the exit of farm from the agricultural
production or emigration persons from a region. However, occupational decisions
and residential decisions may be related with each other in some degree. If it is the
case, part-time farming can be a contributing factor to preservation of sound settle-
ment and economic structure in rural areas, which is among the important goals of
economic policy in the developed countries.
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ABSTRACT

Who Bears the Cost of the Economic Crisis Since 1997
and the Fiscal Burden of Economic Restructuring?

Young Jun Chun

This paper studies the effects of the economic crisis since 1997 and
the incidence of the fiscal burden of economic restructuring. The wel-
fare cost of the economic crisis, represented by a temporary negative
technological shock and increased government expenditure, is found to
be the highest for the generations who newly enter the labor market be-
tween 1998 and 2000, and the absolute amount of the cost is not trivi-
al. This 1s due to the fact that almost the entire period of their labor
service falls under the period of low total factor productivity caused by
the economic crisis, and they will also have to bear the heawviest fiscal

burden of economic restructuring. For other generations, the welfare
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cost is almost proportional to the ‘length- of the-.period during which
each generation suffers from a low wage rate due to the low total fac-
tor productivity. It is also found that the effects of resource redistribu-
tion, to improve the welfare of the workers who bear the heavy welfare
cost of the economic crisis and economic restructuring, 1s very limited.
Therefore, in order to improve the welfare of the generations, the peri-
od of low total factor productivity has to be shortened by accelerating

economic restructuring.
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Analysis of the Public Firm
in a Vertically Differentiated Industry

Taehoon Youn

The worldwide movement toward privatization reflects the general
consensus that privatization improves welfare. Most studies on a mixed
oligopoly, however, support the view that public firms serve to enhance
social welfare. Traditional studies on a vertically differentiated mixed du-
opoly are extended to accommodate more than two firms and the
results and implications are shown to differ from those of the mixed du-
opoly case. In a vertically differentiated industry setting, this paper
shows that a public firm can actually lower social welfare, even when
its objective is to improve social welfare. It is also shown that, contrary
to the traditional mixed duopoly results, a public firm may choose to
produce the lowest quality product, depending on the number of firms
in the market. This explains why we often witness public firms that op-
erate in the lower quality segment of the market. This also implies that
an inabpropriate quality choice by a public firm may significantly deteri-
orate social welfare. This study also demonstrates that any legal barrier
to entry into an industry where a public firm operates can be welfare—
deteriorating if 1t is not based on sound economic judgement, and sug-

gests allowing private firms to compete freely with the public firm.
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The Sustainability .of the
Korean Fiscal Policy after the Currency Crisis

Jongkyu Park

Since 1998, Korean government debt has increased rapidly, approach-
ing 23% of GDP at the end of 1999. An optimistic view states that the
current debt/GDP ratio is not too excessive yet, arguing that 23% is
quite low compared to those of other OECD countries. This type of com-
parison is misleading, however, in an evaluation of fiscal sustainablilty,
with which we should be concerned. We should try to determine wheth-
er the debt/GDP ratio is going to explode indefinitely or to stabilize at
a reasonable level. In this paper, fundamental Korean economic parame-
ters, characterizing long—term fiscal conditions, aré plugged into a vari-
ant of Tobin’s(1986) model.

The simulation results provide us with estimates of the time limit of
the sustainable fiscal policy, meaning ‘how many years are left before
any fiscal consolidation will be too late’.

The time limit was infinite in 1997, 1.e. Korean fiscal policy was truly
sustainable before the currency crisis. However, it turned out that the
limit shrank dramatically to 13.8 years and 14.6 years in 1998 and
1999, respectively. Theée' results are.' illustrative exercises, not realistic
forecasts. For Aéxa'mple, ‘if ‘the mid—term fiscal plan’ is iAmpl'emented
successfully, then the fiscal policy can recover sustainability quite
promptly. This paper emphasizes that although the current debt/GDP
ratio is low, we cannot wait too long for an effective fiscal consolida-

tion program.
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Two-Way Intra-Firm Financial Flows of
Multinational Enterprises

Do-Sook Han

This paper explains why parent firms often transfer funds to their
dividend —paying subsidiaries, even in cases where the parent firms are
allowed to defer taxes until the subsidiaries actually repatriate their In-
come. This paper provides an explanation for this phenomenon by apply-
ing a self —selection mechanism under the assumption of asymmetric in-
formation about foreign subsidiaries’ future productivity levels, which
are only known to the subsidiaries themselves(managers). However,
these productivity levels cannot be observed by the parent firms until
the realization of future outputs. Dividend payments from each subsidi-
ary can be used as true signals of the subsidiary’s future productivity.
An uninformed parent firm offers a set of dividend —transfer payment
contracts such that productive subsidiaries are separated from less pro-
ductive subsidiaries by their willingness to pay dividends according to
their true future productivity. This result can also be applied to the
cases of multi—productivity levels for subsidiaries and the various levels

of tax rates for host countries.
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The Effects of Off-farm Work Experience and
the Regional Labor Market Situation on Farmers’
Exit and Off-farm Work Participation

Myungheon Lee

This paper deals with the effects of past off-farm work. Experience
on the off-farm work participation and exit decisions of farmers. The
widely observed correlations between past off-farm work experience and
present off-farm work participation and exit from agriculture can result
both from structural state dependence due to genuine changes in prefer-
ences and economic constraints, and from spurious dependence due to
unobserved heterogeneity between farms and farmers. A (trivariate
probit model, which consists of the participation function for the first
period, stay function for the time between the first and the second peri-
od, and the participation function for the second period, is estimated.
The effects of state dependence are measured by the coefficients of -the
first period off-farm work dummy variable in the stay function and in
the second period participation function. The spurious effects are taken
into account by allowing non-zero correlation between the three func-
tions. In addition, partial observability caused by exits of a significant
portion of farmers is also taken into account. The estimation results,
based on a data set from Nordrhein-Westfalen in Germany, show that
there exists considerable positive structural dependence concerning the
effect of previous off-farm work experience on the off-farm work deci-
sion in subsequent periods, and that the stay decision is not negatively,
but positively, affected by the off-farm work experience. In addition,

the estimation results show that the regional labor market situation
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plays an important role in the off-farm work decision of farmers, and
suggests that the availability of jobs with high work time flexibility
might be important for the off-farm work participation of farmers. Po-

litical implications of these findings are briefly discussed.
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