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Abstract: We examined the effect of direct payments to the forestry sector on income inequality among forestry
households by comparing the levels of income inequality among forestry households in 2021 and 2022, i.e., before
and after, respectively, the adoption of direct payment in forestry. When comparing the income inequality with and
without the payments, we assumed no direct payments occurred in 2022. The findings show that direct payments
helped mitigate income inequality. The Gini index decreased following the adoption of the direct payments, and the
increase in the income share of the lowest quintile was greater than those of the other four quintiles. We also observed
that the percentile ratio of the top 10% households to the bottom 10% was reduced. Decomposition by income source,
however, revealed that the marginal effect of direct payments was small. Analysis of income inequality by product
type and management area revealed that income inequality within the silviculture sector shrank more than that in the
non-timber forest product sector. Moreover, the larger the managed area, the smaller the income inequality. The
mitigating impact on income inequality was smallest among forestry households producing non-timber forest products
on areas smaller than 1 hectare, which constituted the largest group of forestry households. These results suggest that
income support policies should target households operating small-scale businesses.
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Non-Timber Forest

Silviculture

Direct payment for
households operating
small businesses

Direct payment
by area

Direct payment
for silviculture households

(individuals) 0.1~30 ha

(individuals) 3~30 ha

angszgt 0.1 ~ 0.5 ha (agricultural corporations) 5~50 ha (agricultural corporations) 10~50 ha

Y upper limit per household: 60 ha upper limit per household: 60 ha

Unit cost 1,200,000 won Section 1 (0.1~2 ha ): 940,000 won/ha Section 1 (3~10 ha): 620,000 won/ha
per ha (revised in 2024: Section 2 (2~6 ha): 820,000 won/ha Section 2 (10~20 ha): 470,000 won/ha

1,300,000 won)

Section 3 (= 6 ha): 700,000 won/ha

Section 3 (> 20 ha): 320,000 won/ha
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Table 2. Literature review on income inequality.
Author Field Classification Social Effects Research Methods
Gini Coefficient, Income Share,
Kim et al.(2024) Forestry =~ Public Direct Payment Income Inequality Percentiles, Percentile Ratio,
Generalized Entropy Index
. . N . Gini Coefficient,
Kim et al.(2022) Agriculture  Public Direct Payment Income Inequality % Change of Gini Coefficient
Kim et al.(2021) Agriculture  Public Direct Payment Income Inequality Gini Coefficient
Nam et al.(2021) Forestry Public Subsidy Income Inequality Gini Coefficient
Kang & Dong(2021) Fishery Public Subsidy Income Inequality lgslig:::ilﬁ? mﬁle;r/:;?gllle
. . Shapley Value Decomposition,
Heo(2018) Agriculture Current Income Income Inequality Gini Coefficient
Kim et al.(2012) Agriculture Public Subsidy Income Inequality Gini Coefficient
Lee et al.(2020) General Public Transfer Income Income Inequality GenerGall?;egolif;lecrl;m’Curve
Kim et al.(2020) General  Public Transfer Income Income Inequalit Relative Poverty Rate,
’ quatity Generalized Entropy Index
Lee & Kim(2018) General  Public Transfer Income Income Inequality Concentration Index
Hur & Park(2018) General Public Transfer Income Income Inequality Gini Coefficient
Kim(2017) General Public Transfer Income Income Inequality Pove rtyReGlngliafi(())vegiyniRéféfﬁcient
Lim(2006) General Public Transfer Income Income Inequality Gini Coefficient
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616710 o] 410717} AEF-S 43519t Table 3)
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Table 3. Comparison of the distribution of sample and population.
Unit: number (%)

Variable Population Sample
Forestry business 44,009(100.00) 616(100.00)
Forestry business applicant for direct payment on forestry 24,736(56.21) 410(66.56)
Non-applicant forestry business direct payment on forestry 19,273(43.79) 206(33.44)
Pt vl e i
Non-timber forest product 88.27 88.96
Product Silviculture 7.53 11.04
Non-timber forest product+Silviculture 4.20 0
Metropolitan area 7.12 3.9
Chungcheong 22.73 29.22
Region Gyeongsang, Gangwon 41.27 37.5
Jeolla 28.34 29.38
Jeju 0.53 0
49 and under 5.93 6.66
Age 50’s 18.27 18.18
60’s 37.80 38.64
70 and over 38.00 36.53

Table 4. Characteristics of samples.
Unit: number (%)

Participant in Direct Non-Participant in

Classification Payment on Direct Payment on Total
Forestry Forestry
49 and under 28(6.83) 13(6.31) 41(6.66)
A 50’s 76(18.54) 36(17.48) 112(18.18)
e
g 60’s 160(39.02) 78(37.86) 238(38.64)
70 and over 146(35.61) 79(38.35) 225(36.53)
) Main business forestry household 258(62.93) 98(47.57) 356(57.79)
Business Type .
Secondary business forestry household 152(37.07) 108(52.43) 260(42.21)
less than 5ha 16(3.90) 13(6.31) 29(4.71)
Silviculture 5~10ha 13(3.17) 5(2.43) 18(2.92)
Products and 10ha and over 14(3.41) 7(3.40) 21(3.41)
Management less than lha 134(32.68) 90(43.69) 224(36.36)
Area 1~2ha 56(13.66) 43(20.87) 99(16.07)
Non-timber forest product
2~6ha 124(30.24) 32(15.53) 156(25.32)
6ha and over 53(12.93) 16(7.77) 69(11.20)
Total 410(66.56) 206(33.44) 616(100.00)
otk AUAGE AERWEES Ay b A 3 Sk 2dlx THI 440 ool WA 4594
Mo AGEE Ao chKim et al, 2024). S AHER 2 UMOE S M2MIZIY WAOR e o] Zelx
wol APEABEH)Y LEFAB@H)S THZE & Ay Ao|ckPaglin, 1975; Kim et al, 2024). AUA L
&b el s 4L 282 2 4(Lorenz curves)©o]2) ZH =-AY(Lorenz-Gini) HA O & ZAE|n, $A]07
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& 7 AE Fol ALaEATY & wgstA ok
(Litchfield, 1999).
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2] NS A= 7%5P°El 0‘%‘1‘5101 UIZFLQ A5
of AFH A9 255 FEE HasHiTh(Table 6)
FAAEA =7 AHE7] ARl 20219 A YA
0.3430]9).0m, o] KETo] x| FE]7] A|&3H 2()22154
AYAGE 03372 sobHeh v 2022 Y AEFo]
A FEA] Aoke A9 AUAT= 03442 20211 0] H]
off thar S7kske A o= UETh 20229 U YA SO

Al l: o'r‘—‘] AUA = AFEHA = 737l vls)

5:%7&”%—2 A7t A5G AR %’46}0% A7HE A7k
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Table 5. Descriptive statistics and income source of samples.
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Unit: person, ha, year, 10,000won

Mean

Variables Baﬁicipant in .NOI}-Participant

Direct Payment in Direct Payment Total
on Forestry on Forestry
Family Size 2.198 2.165 2.187
Forest Area 8.086 7.096 7.755
Total 4.033 3.002 3.688
xaer;ageme“t Silviculture 9414 7.356 8.657
Non-timber forest product 3.403 2.401 3.072
) Total 24.195 20.549 22.976
Sel’r?gzt“’“ Silviculture 18.860 17.600 18.397
Non-timber forest product 24.820 20.956 23.544
Forestry household income 4,751 4,567 4,689
Forestry income 2,112 1,500 1,907
Income 2021 Non-forest business income 1,893 2,385 2,058
Transfer income 710 621 680
Irregular income 36 62 44
Forestry household income 4,826 4,789 4,814
Forestry income 2,017 1,422 1,818
Non-forest business income 1,777 2,749 2,102
Income Transfer income 968 573 836
2022 Direct payment on forestry 305 - -
Irregular income 64 46 58
Forest .
Income
49 and under 4,503 1,299 311
50’s 5,354 1,924 272
Age

60’s 5,704 2,256 360
70 and over 3,660 1,397 261
Business Main business forestry household 4,836 2,249 365
Type Secondary business forestry household 4,783 1,227 204
less than Sha 3,609 1,358 252
Silviculture 5~10ha 4,517 1,343 414
10ha and over 4,598 1,537 1,043
Products and Total 4,155 1,409 559
Management less than lha 4,344 1,228 54
Area ] 1~2ha 4,437 1,623 148
I;‘(’)‘éﬁ‘st‘;ber forest > 6ha 5,118 2,201 310
6ha and over 6,839 3,551 890
Total 4,896 1,869 276

B3 AFT A9 2EHGES 211%2 ot Y]
Huae uxae 49 va) 118% gasis Aow
b,
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A13Y A435 (2024)

Table 6. Changes of forestry household income inequality by direct payment in forestry.

2022
Measure of Inequality 2021 - - - - -
With direct payment  Without direct payment Difference % change
Gini coefficient 0.343 0.337 0.344 -0.007 -2.12%
Quintilel 7.536 7.797 7.477 0.320 4.29%
Quintile2 12.247 12.321 12.232 0.089 0.73%
Income . o
Share Quintile3 16.327 16.193 16.177 0.017 0.10%
Quintile4 21.335 21.574 21.498 0.076 0.35%
Quintile5 42.555 42.114 42.617 -0.503 -1.18%
pl0 1,850 1,970 1,812 158 8.72%
Percentiles p50 3,800 3,910 3,722 188 5.05%
p90 8,000 8,254 8,056 198 2.46%
p90/p10 4.324 4.190 4.446 -0.256 -5.76%
Percentile 9550 2.105 2.111 2.164 -0.053 2.47%
Ratios
p50/p10 2.054 1.985 2.054 -0.069 -3.37%

o2 #AAasth v A Ego] Awd 20228 =
1,9709F o2 Z7kstAt dddleEgol AFHA Y=
B5-eF vlastd JPAEAEL] APor &5 Sh
10%0°]] siFsh= A7Fe] 52 8.72% S71et 21 o= L}
Bt 47ke] S5 &5 A9 10%0] sigsh=
7Fol A5%E 20229 ¢ gg ] A= H A 2021L:1<>1]
Hlsl 71t A= b}EPkIE} 22\ YA =Tl A
© 73 v 499 THT% H WSk A=
o Ao FE0] 5.05%, 25 49 10%2] &5
2 246% Z7FFP o 11 2L AL 519 10% U7t
o] &5 F7FEHET Witk

Bo vl 8-S AmiEd 20219 25 A 10% Y71

ASE A5 S5 104 A7k A5 u3 430 g
u, 2024 QAR BF] AFHA| g A9 45H2 o
FohAt Ao Uehyth WA 202 AU A BFol A
FEE A9 POOPI0LS 42012 YA EFS AFFHA
e 9ol uls) 5.76% bzl

AUAS 25H4E, BS ige) BaAne 5
s, YJAABTS VAT A9 2021 90] B3 2022
bel 25BPEESL oot AL & 4 Ugieh v
YAHEA R AYOR PP RFo] AFHAA U7
o £ERYFEL AHHASS S 5 Ak

# AFAAE 2 A5 A7k £ERBFEO
Ut TR AR ) Aok LS
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}2-A|4%(Gini correlation)= &
A&

453 A5 ko] &9
olm|ghet. M & A|4x(Gini index)= A~5YA k
AuUAolt A Sl Es 7F 25 gHo] [ 4
o AYA g4 AHASk= AUgte 2 vFat A
T ASAT o= kSRt 4] 7] E(share of
income inequality)= A3 AEEF S T4 A5HH k7}
2} A &= H]EE wWott) AtA B3 S(relative income
A £E3} v]aso] oji
Az o] ol 120} 2 3
ujs) Ajaoz o BgSaitn
s A5kt mpx|eko § 7 & IH(relative marginal effect)=
A5UA ko] AE FARTE 7 L5 AU A%
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Table 7. Decomposition by income source.
Year Income Sources lgiome Gini‘ Gini Absp lut'e SI}rlliroeme Il{riztrir:/: I\Ijlzlragtiir‘lf:l
are  Correlation Index  Contribution Inequality Inequality Effect
Forestry Income 0.407 0.745 0.549 0.166 0.484 1.191 0.078
2001 Non-Forest Business Income 0.439 0.682 0.526 0.157 0.458 1.045 0.020
Transfer Income 0.145 0.250 0.508 0.018 0.054 0.370 -0.091
Irregular Income 0.009 0.137 0911 0.001 0.003 0.363 -0.006
Forestry Income 0.418 0.717 0.507 0.152 0.478 1.143 0.060
Non-Forest Business Income 0.368 0.630 0.567 0.132 0.414 1.124 0.046
002 Transfer Income 0.201 0.336 0.438 0.030 0.093 0.463 -0.108
Direct Payment on Forestry  0.063 0.368 0.530 0.012 0.039 0.614 -0.024
Other subsidies 0.137 0.225 0.555 0.017 0.054 0.393 -0.083
Irregular Income 0.013 0.390 0.944 0.005 0.015 1.159 0.002
Table 8. Impact of direct payment in forestry on inequality by age group.
Entropy Index, GE(0)
Sub- Population 2022
Group Share 2021 With direct Without direct Difference % change
payment payment
49 and under 0.066 0.144 0.122 0.136 -0.014 -10.41%
50’s 0.181 0.168 0.167 0.172 -0.005 -2.82%
60’s 0.386 0.221 0.216 0.229 -0.013 -5.64%
70 and over 0.365 0.167 0.138 0.144 -0.005 -3.71%
EtE ol v Y7taSsolA ApA|shs vlFo] ARt A AAdFFEol ot A A F=A7HE A7
Lol Btk dHAETY dAATE 0.0242 25EHFES Bt 29E duEy Ay 2 =97t
e AYASE daeA7ls adE 7L A9l T2 AEZT] A4 202149 0.1959] H]slf 20229 F7F
o, I adAar]e 7|EERE(-0.083)0lu dAaS o2 etk dddlEws AGt B2 viAe
(0.060)°f Blsf 22 Ao LERET ¢ AB-E vlastd, dd¥Ews AGT AH(GE=
0.202)9] AE=Z A7} YT vAGTT B85
3. MchH UAUXI=Fo| ASEYSE Ast St (GE=0211)0] H|3l 4.31% WFokeh F471te] A4 e
2 e dYPEAES) welo] 54 Yrke] & 23] A5k 20219 0.2060] v]8) 20224 FHate] 45
SEgseol vzl FFE syl AsiA it AE 57 Hopdl Ao s yehgth dddEae Aw
23] ARE o835l YR 25EFPSEE E9lst 3t 750t vAET 495 vlashy, dddEae AE
Ak HA A9 255 E aQlEs) AvE A o A9-o dERY Ag= 01852 YA =aS AIFst
2021 25E5F SR 7P AR e 60t 7t A S A GE=0.195)01] I3l 4.84% Wkt = A=
(GE=0.221)%1 01, 494 ols} U7H GE=0.144)9] ~55 A=Y =Qor Ay 9 FH7HeF A7l &
W=7t 7P Wtk 20229 AJAEA =T Al E o] SEBSE7F e Zle® HeltKTable 9).
P2 el Aud B2 dddEael mAEE 45 nAlee 2 FgEEEE /A A
o] £A5EHTEE HusHY, BE Aol dddlew AR YA EA =T 252 5= v e &
o AgH BF £25EHT 7t o= A= YE Atk 2021 S99 A9HdE A5E5HEE
ok AT AFGer ERY e 494 ofste] Ao EHE S ha nvhE sk Y7HGE=0.151)H 5~10
A7toll A 10.41%, 50t U7} 2.82%, 60t U7} 5.64%, 70 hag 7 Y3l= Y7H GE=0.147)9] H]3}o] 10 ha o]AS 73
g Q7kA 3.71% ZHakAckTable 8) Johe A7HGE0246)9] £5EHEEI 71 B3k
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Table 9. Impact of direct payment in forestry on inequality by business type.

Entropy Index, GE(0)

Sub-Group Po;s);llzteion 2022
2021 With direct Without direct .
payment payment Difference % change
FOZ&%;}EE?E:;Zki 0.578 0.195 0.202 0211 -0.009 -431%
Forzis‘:gBﬁf)T::ljol q 0.422 0.206 0.185 0.195 -0.009 -4.84%
Table 10. Impact of direct payment in forestry on inequality by product and management area.
Entropy Index, GE(0)
Sub-Group Poglﬁi‘art;on 001 . - . 2'022
With direct Without direct .
payment payment Difference % change
Silviculture
less than Sha 0.047 0.151 0.115 0.121 -0.006 -5.14%
5~10ha 0.029 0.147 0.115 0.145 -0.030 -20.76%
10ha and over 0.034 0.246 0.148 0.196 -0.048 -24.54%
Non-Timber Forest Product
less than lha 0.364 0.174 0.183 0.185 -0.002 -1.13%
1~2ha 0.161 0.153 0.169 0.180 -0.010 -5.71%
2~6ha 0.253 0.213 0.213 0.234 -0.021 -9.05%
6ha and over 0.112 0.232 0.160 0.181 -0.021 -11.47%
o, 2022 £5EFSE7E e HuolA ¢5tE sles AP ETY AFH7HE Pt dAHE 7L
%ﬂ”@2mya‘ﬁ@%%ﬂxﬁhJ@%&ﬂﬂ%% 2 A5E3eEE AR Fgualo] A2 1974t
o] 25EHTEE BlustH JdFEgol AuEHd =4 0.1-2 ha, =7 ¢ 3-10 ha)o Al PA==9 &
A5 ha "9 B Gst= F7HGE=0.121-0.115)2] IE SE9eE dstanrt 7 AA yelytty v A g
2y 11’\3 5.14% stk B3 AR =TS AE Zo] & 3o 25885 ¢t avprt 7P 24
Sl A9 dERy 2)4e) AASL 5-10 had AYels  UEith 2 U YR BE Hoyudo] B
A7H GE=0.145—0.115)+= 20.76%, 10 ha o]A4-2 3 G5} 2 AAU+E AEEYHGE 3t 5t § 1o, &9
= Y7HGE=0.196—0.148)= 24.54% = 25EF =9 ol ditEAd ol vl 25285 =7F 24 A Y
WA mI7E 2 Ao vhep, SATH(Table 10).
P ] - 20229 2 ha mIvhE ZHFsh= o
7hel 25595 =7 2021do] vl ofgtE Aoz et A =
sk 20224 QA ERo] AFE Aot nAFH A%
o £EEYSES v } Jolggel AFHUA B ATE JANEAR melo] o] ASEHEE
AE2H] AL A7 1 ha o2 S WHGE0I8S > o] QL oA FHske 2 B2l itk ol 9
0.183) 1.13%, 1~2 ha %9 Y7H GE=0.180—169) 5.71%, Slo] AIHREBA| =7} A|SYE]7] o] A2l 20213} A3 o]
2~6 ha %4 AU7N GE=0.234—0.213) 9.05%, 6 ha oA} 7 5.9] 20229 Y7o AEEHEEE AHEQTE ESH
GUZHGE0.181-0.160)7F 1.47%8] 1482 Bk 2022de] LBl AFHA 2ok 292 /M5
Z 7t F P WS 1FS NS G Lha nluhe 3, GAFEFe] N A9 nFH 90 A5E
AP AABAYAY U7t ASRHYFE Pagol  BEEES uwlwshich
7P WA vkt 441} 20229 dGAEF] vAFEH Aol Hlsf
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