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The effect of the 6" industrialization in agriculture
on farm and off-farm income
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ABSTRACT : This study aims to identify feasible policy direction of the 6th industrialization in agriculture based on the current

agricultural and rural environment in Korea. To do so, this study employes a heckman selection model to correct a probable

selection bias, utilizing the Korean agricultural census in 2010 and the agricultural statistics of farm enterprises in 2011. This study

focuses on the differences of the farm and off-farm income determinants, according to conjoint types of the 6th industrialization such

as Type 1 (primary+secondary+tertiary) vs. Type 2 (primary+secondary or primary+tertiary). The empirical results show Type 2 has
much higher possibilities to earn farm and off-farm income in Korea, especially for farm enterprises. This study concludes with

providing some policy implications reflecting rural and agricultural environment in Korea.
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Figure 1. Praticipants in 6™ Industrialization
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Table 1. Variables(Farm Household)

Variable Description

Dependent Variable
Stage 1 6th Industrialization: 1st+2nd+3rd or 1st+3rd
Stage 2 Log(Agricultural and livestock products selling price)

Independent Variable

less than 39

less than 39

40~49 40~49
50~59 50~59
Age 60~69 60~69
over 70 over 70
Age Age(Linear)
Age squared (Age*Age)
Gender Gender male(=1), female(=0)
less than 5 years less than 5 years (=Reference group)
6~15 years 6~15 years
Farming 16~25 years 16~25 years
Experience more than 26 years more than 26 years

Farming Experience

Farming Experience

Farming Experience squared (Experience*Experience)

below middle-school graduate

below middle-school graduate

Highschool graduate

Highschool graduate (=Reference group)

Educational Level more than college graduate

more than college graduate

Educational years

Educational years

Educational years squared (years*years)

Informationization Informationization

Have own computer and utilize it(=1)
Have own computer but not utilize it, no computer(=0)

Eco-friendly Eco-friendly

Eco-friendly(=1), not Eco-friendly(=0)

Cultivating area Cultivating area

Cultivating area/1,000,000
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Table 2. Variables(Agricultural Corporation)
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Variable

Description

Dependent Variable

Stage 1

6th Industrialization: 1st+2nd+3rd or 1st+3rd

Stage 2

Log(agricultural business earnings)
Log(extra business earnings)

Independent Variable

Agricultural facilities possession

possession (=1), no possession(=0)

Agricultural facilities and | Number of agricultural facilities

number of agricultural facilities

Agricultural machines Agricultural machines possession

possession (=1), no possession(=0)

Number of agricultural machines

number of agricultural machines

Small scale workplace Small scale workplace

more than 5 permanent workers (=1)
less than 5 permanent workers (=0)

Small scale company Small scale company

investment capital is less than 1 billion (=1)
investment capital is more than 1 billion (=0)

Government subsidy Government subsidy

support(=1), no support(=0)

less than 50 millions

less than 50 millions (=Reference group)

50 millions~100 millions

50 millions~100 millions

Investment capital
nvestment capita 100 millions~1 billion

100 millions~1 billion

more than 1 billion

more than 1 billion

less than 5 years

less than 5 years

M 6~10 years 6~10 years
t
anaeg;:rsnen more than 10 years more than 10 years (=Reference group)
Y management years
Management years
management years square (years*years)
total ber of 1 t
Employment Mumber of an employer ota’ number OF afl empoyrmen

(permanent-+temporary worker)

Management area Management area

management area/1,000,000
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Table 3-1. Heckman selection Model(stage 1) Farm Household

. Probit(1st+2nd+3rd)
Variable
coeft. S.E.
Intercept -1.0676  *** 0.0713
less than 39 0.1303 * 0.0734
40-49 0.1793  *** 0.0460
Age
50-59 0.1346  *** 0.0369
60-69 0.0487 0.0335
Gender: male 0.0910 ** 0.0452
6~15 years 0.0963  ** 0.0481
Farming experience 16~25 years 0.0504 0.0529
more than 26 years 0.0485 0.0529
. below middle-school graduate 0.0735  *** 0.0268
Educational level
more than college graduate 0.0586 0.0357
Informatization 03797  *** 0.0280
Eco-friendly 0.2833  *** 0.0417
Cultivating area 0.0329  **x* 0.0029
Table 3-2. Heckman selection Model(stage 2) Farm Household
. 1st+2nd+3rd Ist+2nd, 1st+3rd 10)
Variable T-test
coeff. S.E. coeff. S.E.
Intercept 5.1572  x* 0.5239 3.3415  wxx 0.4330 2.6714  ***
Age -0.0323  * 0.0186 -0.0355  ** 0.0152 0.1332
Age squared 0.0002 0.0002 0.0002 0.0001 0.0000
Gender 0.1205 0.0856 0.4489  *** 0.0644 -3.0657  *F**
Farming experience 0.0471  *** 0.0057 0.0549  *** 0.0045 -1.0741
Farming experience squared -0.0007  *** 0.0001 -0.0008  *** 0.0001 0.7071
Educational years 0.0210 * 0.0116 0.0153 * 0.0092 0.3850
Educational years squared -0.0006 0.0005 -0.0011  *** 0.0004 0.7809
Informatization 0.1031  ** 0.0521 0.7879  *** 0.0426 -10.1755  ***
Eco-friendly -0.2276  *** 0.0710 0.5541  *** 0.0681 -7.9457  H**
Cultivating area 0.0363  *** 0.0034 0.1325  *** 0.0049 -16.1300  ***
Rho -0.9049  *** -0.9399  **x*
Sigma 1.6398  *** 1.7938  ***
N 10,636 10,636

2 7193e Aol F3doh A WA ¥l AW AE AL At Y, BEs}, 28, AN
A edd B dAEHA FrEAS A TS WdelA 112433 ZFe st 142 EE 1433 2
Hol&= ZloZ EAH3 o] F7taSdl A o] F AR =yt T

142432k¢k 1322 12H32ke] R g SAH zelg AF oz AEstd A"l e Aol 3l A,
Asymptotic T-testE 218, 1+2432F2} 14221/1+432}2] &7} AFHE Efr B edsol F8sh= A, A F
&5 A= WSl AA A7t vehd=A] F4+ < sh= A, AA HFol & Aol 142432 FEfe

A, B AT SR 4, s AR, A GRS Mol 2R FEel Gl ot
AR WSl w3 ol BAROE RN Aok ASel nT} T 4L v Ao

-
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<Table 4-1> Heckman selection Model(stage 1) Agricultural Corporation Business Earning

. Probit(1st+2nd+3rd)

Variable coeff. S.E.
intercept -2.5204  FH* 0.3608

Agricultural facilities and Agricultural facilities 0.8199  *** 0.2493
Agricultural machines Agricultural machines 0.6311  *** 0.1374
Small scale workplace Small scale workplace -0.0332 0.1765
Government subsidy Government subsidy 0.1919 0.1398
50 millions~100 millions -0.0573  ** 0.1940

Investment capital 100 millions~1 billion 0.0873  *** 0.1711
more than 1 billion 0.4193 0.2993
Management years less than 5 years -0.0673 0.1847
6~10 years 0.0956 0.2031

Management area Management area 0.2771  *** 0.0891

<Table 4-2> Heckman selection Model(stage 2) Agricultural Corporation Business Earning

Variabl. Ist+2nd+3rd Ist+2nd, 1st+3rd Totest
anable coeff. S.E. coeff. S.E. e
Intercept 42468 ** 1.8695 5.0260  *** 1.1167 0.4053
Numberfazgi":gslculmml 0.1443  ** 0.0693 02492 ***| 0,065 1.5131
Numbe‘r'n;’cfh?f;‘mmal 0.0280 0.0351 -0.0001 0.0235 0.8332
Small scale company -0.0524 0.8617 -0.9748 0.8828 1.0620
Management years -0.1628 0.1469 0.2103 * 0.1270 -2.6653  *F**
Management years square 0.0081 0.0075 -0.0055 0.0073 1.8688  **
Number of an employer 0.0431  *** 0.0132 0.0136 0.0119 23879 **
Government subsidy 0.7307 0.4719 -0.1967 0.3705 2.0708  **
Management area 0.1433 0.2066 -0.3544 * 0.2028 2.0994 **
Rho -0.2488  *** 0.5539  ***
Sigma 1.6897 22164  **
N 1,250 1,250
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. Probit(1st+2nd+3rd)
Variable coeftf. S.E.
intercept -1.6381  *#** 0.1903
Agricultural facilities and Agricultural facilities 12515  *** 0.1330
Agricultural machines Agricultural machines 0.0025 0.0732
Small scale workplace Small scale workplace -0.3389 k¥ 0.0779
Government subsidy Government subsidy 0.0741 0.0802
50 millions~100 millions 0.1997 ** 0.0883
Investment capital 100 millions~1 billion 03343 **x 0.0785
more than 1 billion 03075 * 0.1801
Management years less than 5 years 0.1382 0.1089
6~10 years 0.2504 ** 0.1155
Management area Management area -0.0367 0.0727
<Table 5-2> Heckman selection Model(stage 2) Agricultural Corporation Business Extra Earning
. Ist+2nd+3rd 1st+2nd, 1st+3rd
Variable coeff. S.E. coeff. S.E. THest
Intercept 7.6407  *** 0.6090 6.0245  *** 0.4967 2.0566  ***
Number of agticulturel 0.0482  * 0.0249 01290 | 00353 18704 **
facilities
Number of agricultural 0.0159 0.0206 0.0391  *x 0.0162 20087 wek
machines
Small scale company -0.3841 0.4686 -1.7853  H** 0.4527 2.1505  ***
Management years 02120  *** 0.0664 0.1520  *** 0.0553 0.6943
Management years square -0.0061 0.0039 -0.0066  ** 0.0033 0.0979
Number of an employer 0.0387  *** 0.0072 0.0368  *** 0.0054 0.2111
Government subsidy -0.9326  *** 0.2199 -0.5347  *x* 0.1582 -1.4688  **
Management area -0.0517 0.1860 -0.5471  H** 0.1722 1.9544  ***
Rho -0.8768  *** 0.5108  ***
Sigma 24948  *** 22326  ***
N 1,250 1,250
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