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o1& INIAF Guarani®t INIAF HIE 337 H|=2] Biol& AM&sto] Aulst F Ayl

S ZARIAY. B SHOR INIAF Guarant INIAF HIS A5t wl= Atk
o] Z}7} 2.4 ton/ha, 5 ton/halou, Fa=HAHET Biol &9 & A4kgo] FAE,
INIAF Guarani*= 1.8 ton/ha 2718t 5.2 ton/has A1, INIAF HI'= 1.5 ton/ha
7t 37¥8t 6.5 ton/has ARSI Ton® 1,300 BsE AE&3S 4 7|&9] =592
980 BsO|UA|Tt Y 5HOZ [NIAF Guarani®t INIAF HIS AuistRS o 2+
2,620 Bs¥} 3,910 Bs9] <59 AQltt. & Z2AEO] AvE v OoZ INIAFY I
H F53 S E8oto], SejHjof &4 YA LS ST sTHASAIG T AT
TREANY 5= B8 7I& FAto] dasitt
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aﬂ]ol‘b Q| ALPRS 7)1 Qlom, %= 3,000 m7t Ee A4AF A HRE Ao X G7HA]
AYIL ek, ERE AR}, 1F, GF T 147H4] AHE0] fAR R gt 33t

o3 23 A9 tFdol e Bl s ol wElsh s A+
ﬂi Itk 2019'd FAO STATS] Apzof =1 E2|ulote] sEQ07= oF 3454t
9] 30%E AAFFHUN FAOSTAT, 2023). AA| Q172 4%<1 9-jutzte] v
7} F&ol AFStaL UTHHEAE, 2022). 85t ofvzt f2juets 4 E HA HE
638 74 ha, & 17%E 5EAE ol-&stal JYAT, ETfHlol= I E A HH
ha % 3,778% 74 ha, 9F 35%%5 B34A=2 AREst JTHUN FAOSTAT,
Tt 578A9] Hlgo] fYUTEL 2 HEE ETHo} 599 F8AZ &
AT & Urt. ERF EFu]ot AAAGANA FYHol AAISh= HEC] 13%°H(ODA KOREA,
20106), =579 °F 30%7t Aol SAFkAL lo] HFAAQ] SHoAE FFet FES ZHA]
Skl QITKFEenlor tigtdl= AR, 2010).

S55E SRt AR, F, A TR o® Hol AHfEs AEolH(RA] - A,
2020: 55-81), AR}t A AgtE SHo|A w9 F33%F FEZ EFHtHAcebey Vega,
2005: 122). T3t B2 w0 450 AFUE 9] 8 AT, Efulol &7t AHARI o
T = AECIHOrtiz, 20120 14). ETH]oLY] F JEAAG 5 S57F 201997 7H
2 = Ao, 202097 2021400 5 TRl R TP B2 2 ABARITKINE,
2023) ((Table 1)). E2Julot HA| &R HA <F 38009 ha & &= AufHAHo] 4308t ha&
oF 11%E AAFHEAIR] - 2R, 2020: 55-81). &= & WARE 5 °&F 77%7F 715 Aleg
oz AH|Ey, theog 17%7) AEoz AH|EtKBaldelomar Alvare, 2021: 8).
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(Table 1) Bolivian cereal production yields from 2015 to 2021 (unit: ton)

2015 2016 2017 2018 2019 2020 2021
Quinoa 75,449 65,548 66,792 70,763 67,135 70,170 38,800
Sorghum | 858,101 | 802,518 | 556,868 | 1,023,314 | 949,039 | 1,018,885 | 1,481,332

Oats 27393 | 24,684 | 21,021 | 21,906 | 22204 | 23203 | 23,395
'(\gg'rzni 1,056,557 984,628 = 954,909 | 1,260,926 = 987,503 = 954,833 | 1,224,720

Barley 51,405 45,996 45,483 46,620 47,951 47,567 48,180
Rice 527,341 | 406,954 | 478,578 | 541,157 | 600,044 | 487,427 | 550,182
Wheat 337,599 | 329,437 | 154,293 | 301,689 | 237,127 | 311,310 | 336,223

Source: INE (2023).
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=7HQl 8 Al AFE}ole &5t EEH|ote] S A4S 20159 2.4 ton/ha
A4S 20219 3.0 ton/has ARSI oW, FH =71Ql oflft==4, SEH|ot 5 =
ofrE}7t =7F ¥ shelEE AASkAL UTHUN FAOSTAT, 2023) (CFigure 1)).
ojgjgt HUQlofl= HFEe] 57 BIRE ARESHA] &or, nEet EUNE 2 Bl A9
Bz 5U71e &89 BA 9 o]57t AthAvila Lara, 2008: 2-9). T3t Ak Z-2 7| FH
SHE QIRt o1 A 5 A et A2 A2 AR] EAIEE EFR[otY] S
AR 2 F4gkS u2|1 9rHBaldelomar Alvare, 2021: 7-11).
T2AE JUPAAR] Chacow= ETHo} &40 F8 A4t A Fo=Z(Claure et al.,
2017: 7-14), A HA 574A19] 70%0A S5 Afistal AeHHEFY 2, 2019 115-122).
AFA o= 57t A2 7R AEE QE 717 A E AnlE|glon, ARl At S5
AH]Eo] 80 kgoll o= 2= UtkBaldelomar Alvare, 2021: 7-11). 39 ¥ 7kt &
P ¥ FLY EAFLE QIsto] & APAkFo] Aastal Itk Luis et al., 2017: 56-62).
EdHlo} FHFAIHNIAF, 201602 &5 B4 2 9Is) 20139 Programa
Nacional de Maiz& &3l =A4] 244 U I+4(Centro International de Mejoramiento
de Maiz y Trigo, CIMMYT)2} & ©id 3hf=fo] &2 sto|He|= FA} INIAF Hi%t
(Claure et al., 2017: 7-14) 20164 Ed Al H&olal AR AEHA APAo] =2 &
XZ INIAF Guarani S %35t HEZSFYTHINIAF Chaco, 2016).

2184 ddsd71e/lEA A (Korea Partnership for Innovation of Agriculture,

o
(T
i

(Figure 1) Comparison of maize yields per hectare for seven Latin American countries
from 2015 to 2021

Yield of maize in 2015-2021 (ton/ha)
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Source: UN FAOSTAT (2023).
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KOPIA)= Ed)H]o} sEEX7/IEE(Ministerio de Desarrollo Rural y Tierras, MDRyT)
4kt 5HF A1 INIAFR} Chaco A|HoflA EjH]o} S B4 = fIs 20199+

2022¥7}A] Technological innovation to improve corn productivity in Bolivia 24
EE Z3siqict. AAo Agstal Bitdol £2 dFH slolBRE £5 o8 # =H| &
S g HEE o83 2 Auli7lEs =AU o] =2 2019¥FY 2022¢7}
2] A= 9E KOPIA E2]ujo} ME] 2] Chaco A &H] Z=2 9 A4 u=o} Q1= 344
Z} SolHels BEL ol 87 Sd ALY B TRAE Asie] thoto] Aokt T,

Al 9

E ZRAEL 20199 29%H 20229 6%, 37dol AX EHlol Chaco A9
Carapari, Villa Montes ZFUE|0] slo|BB|=F INIAF Guarani®t @352 INIAF HI
= Afuisto] =gPsioit. sto|BHEFolt HFAAE ol8vt 7l 1Y 1 ifgES Io
o, @Fole oy AAASNA A em st the HESS WITHEESH,
2021: 28). AuiAlE EQe Hekt A Feohs Ao E(E2XEH sU-&olAH,
2023) Aul EQFS FH|SE F F3=sH|2HE21 Crotalaria, Dolichos Lab-Lab(Pic.1, Pic.2)
£ AN o}oﬂt} 1 & X% |8 Biol& |83l INIAF Guarani®t INIAF HIZ 7ot
R, 2= I sHS AT 20199 ofd AmE HIF o R JESIIN AE+t 5
et 242 7K 27 AR Aldo] BlHAlsY, dA] AP I A o] offZol
%01 20194 o] 7 &S o] &3l WA A7Fsto] Al FAE RIS & FIsH|A

& Crotalaria(Crotalaria sp), Dolichos Lab-Lab(Zablab purpureus L.) 35S A5
1, 30 H =2 D AAR™A & INIAF Guarani 53 INIAF HI £35& o553

1. 33 HH|

=W ER2E FI=H] 2% Crotalaria (Crotalaria sp), Dolichos Lab-Lab (Zablab
purpureus L.)& (Pic.1, Pic.2) AF&3I3tt. Crotalarias @} oAt A|HlofA] 2 &
o] Exstal glom, 53] HRtgtolA Wol WHE= AEE {78 45 2L QLo
H|Z 2 o] AMRETHBernal, 1986: 1-118). Dolichos lablab2 AZ3E 8704 2 At
o, F2 FgUlA Hg8&o® A== A=olthEcho community, 2023). 2F 257 W2

7120 A= & A=A 5h7] "ol $71(11~1¥9)0l 355ttt Crotalaria= 0.8 cmx0.2
cm 7H8902 49131, Dolichos Lab-Lab+ 0.9 cmx0.35 cm 7HH02 49loH, Zoj= &
5 B oF 3 cm ZHo|E A F F BT uSUdRRE of 37ME F Sk
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(Figure 2) Crotalaria (Crotalaria sp) being (Figure 3) Dolichos Lab-Lab planted in
tilled into the soil raised beds rows (Lablab purpureus L.)

2. X874 H¥|&: Bio-fertilizer: Biol

23y vz A8 8ol FHA] JFS FrlAlbuquerque et al.,, 2010: 1052-1058;
Koller et al., 2014: 47-52; Myint et al., 2010: 47-54). Biol& §7|E29] &7|A4 EsfjzpyolA]
TR0 259 FEEs E AE SXAPIE X187 BlEo|tHLeon & Mabel, 2012: 36;
Robles & Jansen, 2008: 3). &Aoo & Fof Qlom Efolut AlEA o] 21 AXSHHGalindo et
al., 2007: 1-6; Russo, 2001: 161-166; Ubalua, 2007: 2065-2073). o]l ZZAEAx| ALSH
Biol: KOPIA®} INIAF7} @7 534S arelsto] ARReE Aotk 200 LY biodigestorgl= &
2k 5 Table 2)°fl Y2 A== g0l <Appendix Table 1)2] Bl&of w} 37 52t Al
T 45U B HEAA dordiet 2HE Biol 20 L] £ 0.5 LS Y1l S4oto] ARgo3itt

(Table 2) Bio—fertilizer ingredients: Biol

Ingredients Unit Quantity
Water Liter 90
Manure kg 50
Sugarcane juice Liter 26
Milk Liter 26
Calcium carbonate (CoCO3) kg 2.5
Ashes kg 1.5
Zinc sulfate (ZnSOs) kg 2
Magnesium sulfate (MgSQOy) kg 2.5
Borax kg 1.5
Ferrous sulfate (FeSOy) kg 0.5
Cupper sulfate (CuSOa) kg 0.5

8 | BHNLEH



m. A3}

(Figure 4)+= 2019958 2022874 271 vk& 370 A|H9oA 21ehg Hl=<l Bioldt 3t
=H| ZHE-Z o]-8oto] IFRI INIAF-GuaraniE At Axtolct. 2019W0)A 2020d
+ Villa MontesA] Chimeo ARFYE7} 3.4 ton/ha XA AL, CarapariA] Lagunitas #
FYE7} 3.7 ton/ha, CarapariA] Nazareno #AFYE|7} 3.6 ton/ha AAFIATE 202040
A 202140= 371 A H5F AJAkFo] Z715to] Chimeo #HFYEIZL 4.5 ton/ha, Lagunitas
AXYEZ} 4.6 ton/ha, Nazareno AFUYEZ} 4 ton/ha ABARECE 2021d00A 2022E]
T 2E XY AAIEFo] Z715t] Chimeo ZAFUYEZF 4.9 ton/ha, Lagunitas #AFYE7}
5.1 ton/ha, Nazareno ARFUYE|7} 5.8 ton/ha A4ttt Z2AE A 7]7HQ1 201949
A 20229¥ 59t CarapariAl Nazareno ZHFUYE7} 2.2 ton/ha TAE 0] 7 =2 ABAEF
Z1E 23, Villa MontesA] Chimeo ARFYEL}F CarapariAl Lagunitas ZFYE+= T
ZAE 7|7t 59 25 AJAkFo] Z12F 1.5 ton/ha®t 1.4 ton/ha FH RS ERIT & 9l
AcH(Figure 4)).

(Figure 5)& 201995 2022\714] sto]Be|E FSARI INJAF-HIE FZ7H]ER] Biol
I F 4| ZHES o-&sto] Aulet Axtolrt. 2019|0A4 202049 Atelefli= Villa Montes
Al Chimeo #AHFYE7} 5.1 ton/has A, CarapariA] Legunitas AHYEE 5.2
ton/ha, CarapariX] Nazareno #FUYE]= 5 ton/ha ARSI 202004 2021 Ato]
o= Al A9 %= AYAkeFo| Z715k0] Chimeo #FYE7} 5.8 ton/ha, Legunitas #HFYE]l
+ 5.6 ton/ha, Nazareno #FYE]E 5.4 ton/ha A4kttt 20210004 202299 &

(Figure 4) INIAF Guarani maize yields in three communities of the Chaco area from 2019
to 2022

Yield of INIAF-Guarani Maize from 2019 to 2022(Ton/ha)

8

& 58
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(Figure 5) /IMAF-H1 maize yield in three communities of the Chaco area from 2019 to 2022

Yield of INIAF-H1 Maize from 2019 to 2022 (Ton/ha)

8 6.8 6.7
6 G == 52 56 &2 s 5.4
4
2
o]
Chimeo Lagunitas Mazareno
B 2019-2020 ®W2020-2021 B 2021-2022

= AY AAFo] F71ste] Chimeo ARFYEZL 6.8 ton/ha, Legunitas #HFYEE 6.1
ton/ha, Nazareno AFYEIE 6.7 ton/ha FAEIATE Z2AE A 7]74Q1 2019904
20229 =<t Villa MontesA] Chimeo #AHUE]Q} CarapariA] Nazareno #HYE|Q] P4t
o] Z+Z+ 1.7 ton/ha® F710M4al, Caraparir] Legunitas AFYHE= 0.9 ton/ha 5715t
AZ & 5 AAUH(Figure 5)).

<Table 32 Al AwUE S Z2HE 7|7t 5t B+t BihdE UERA 3o|t ‘ﬂl)

o|-83}o] INIAF Guarani 2% AHISIAS W= Al XY HF BAREFO| 2.4 ton/haB.o

Ur, T 58] A5 ZEBIE Biol& E-&sto] AHRE Ayt 2019914 2020‘5101]—11 1.2
ton/ha £7I3t 3.6 ton/ha AA6IAAL, X} AAEFo] F7tsto] 2020004 20210+
ton/ha, 2021°]4] 2022‘5]01]h 5.2 ton/ha AT E3F TP sHO 2 INIAF HIE XH
Hi5tlS = Al A Hat &5 ABAEFO] 5 ton/hafl9l oy, F3 w4 A=) &8
34 H]= Biol& E?J?l L2AE AY &, Pikgo] F7kste] 2019914 2020¢9ll= 5.1
ton/ha, 2020~20219- 5.6 ton/ha AJAFSFAIL, 2021004 202240]= #5F-5 ol Hls}o]
1.5 ton/ha €°1d 6.5 ton/ha BARE AZ RIS 4= UJH(Table 3)).

(Table 3) /IMIAF Guarani and INIAF-H1 annual yields for 2019 to 2022: convetional
agriculture versus eco—friendly—technology based agriculture (unit: ton/ha)

Variety Conventional Maize production from 2019 to 2022
agriculture 2019-2020 2020-2021 2021-2022
INIAF Guarani 2.4 ton/ha 3.6 4.3 5.2
INIAF H1 5 ton/ha 5.1 5.6 6.5

1) o] Egol4 B
A8 ko,

10 | SHPHLEH
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(Table 4)= WY =l INIAF Guarani 2} INIAF HIES o835t Apl, F31} &H]2ET} BiolS
Aot INIAF Guarani®} INIAF HIE AetaE wfo] 34 9 A5S v|uwsh oot 7|&
29 B sHor 2508 AQuIsIHS W= 2.6 ton/has BAWRIRRNY, INAF Guarani &
ARE51o] AEfElS W= 2.4 ton/ha, INIAF HIE AF&3slo] ARSI W= 5 ton/ha® T4
T Eolo] Al s 7129 E5 Aotk Wit 0.2 ton/ha RUARE stolEe]
T 352 TXote] 419 Wi 2.4 ton/ha S7RE RS SRIT &= Uit E3t Faksnlat
E3} Biol& =81 INAF Guarani 9t INIAF HIS AEisIES W= 242t 4.4 ton/ha®} 5.6
ton/has AJAksto] 71&9] Al Wl mlsto] Bikgo] FIE A= & 5 AUk INVAF
Guarani g AH&5t] Aol W] A50] TP ol8stde W ASHT W2 3,120
Bs9| 253 AUAINL, INIAF HIZ AR&ste] Alistale o= 3,120 Bs &0 6,500 BsY] &5
< A} &5 tond 7H2 1,300 BsE S Y5HATR) Fat =H[2E3 Biols sl INVAF
Guarani®} INIAF HIE AlslaE whie ABARFS] S71= ZH2te] A50] tked] S, olol2e]
T E3X2 w519 w9 A5HT} 5,200 Bs, 7,410 BsZ G A AL 018t 4= QJgich
INIAF Guarani®} INIAF H] 52| A&t 212352 Tdste] Alistsis wie 71&9] 54
oF AuistRS o] AJAHIQ1 2,400 BsETh ABA|7E o wWol Eof INIAF Guarani 9+ INIAF
HI1 AH&519E o ZHF 2,800 Bs@t 3,100 Bs7F £, 218557 B35l = 3,100 Bs
9} 3,500 Bs9] Hl-8o] ARBE|GILE. T2t BAEF STt IHE & A5C] U= AP sHS AL8ot
Fe o AR =910 980 BsELt INIAF HI A&3t5S f 3,400 BsZ T B2 polS A
1, Jeb R HgAol= £elo] H& 7Nt INIAF Guarani+= 2,620 BsQ] £5=9]

INIAF HIEZE 3,190 Bs9 5212 A& 5= AAH(Table 4)).

o
32

>4
o

(Table 4) Comparison of profit margins using eco—friendly agricultural technology with
synthetic and hybrid species versus conventional agriculture

Yield Cost of 1 ton” | Incomed | Total production | Profit
(ton/ha) (Bs) (Bs) | cost) Bs) | (B9
Conventional agriculture 2.6 1,300 3,380 2,400 980
Yield without 24 1,300 3,120 2,800 320
INIAF technology
Guarani i i
Yield with 44 1,300 5,200 3,100 2,620
technology
Yield without 5 1,300 6,500 3,100 3,400
technology
IMIAF H1 ) .
Yield with 5.7 1,300 7,410 3,500 3,910
technology

2) EejHlo} 854 7HA| & Aol7} glo] AAG ERIS ol 22dE Al BghE 4 HL5t9h
3) Income2 (Table 4)9] YieldxCost of 1 tonE AALSE Frolct,
4) Total production coste wX7H4, 5714 tjoiv], AL} v|=gh, AABE T2 groloh
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V. 28

2019955 20229714 KOPIAS E&fH]oF 5HH41% INIAFE Chaco A1) &< A
d Fde At ZRAES ISl B0t S Allls 71E9] WEEd WA
ottt SRS FIsR|REe] o], e wme| AR AR &) At
2 AL 5719 &5 FHAATE B3 AS5H FAE(synthetic species)T} 5to] B
E(hybrid) F59 AM2 AT S7F 9 A S I & A%l Chaco
AR 4 A= 5 BAZEES] SAH0IH A TS A 2 AHolnt. shARE
EF ¥ 3 vIT F5& Aol Aabdo] w2 Aol Eot 7| F el &
A9l AR Q3 S BAol 2 9T AL e DRAE Fos A& s
Sl FIEHIEES] o8 N W WE Ax Vlee Aol ZRAE JY 7|l
oA 202249 F<t Wd S AFS PR 71 BY TAZ ARBIE WE
S5 A & J3len, Gd] FEC) EYETE MY w Y gaste] Auistal
At AldelA 2771 1AL EA

o]
AX
oo} shEA o g I AE whEo] ¥ 5
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R

o ox
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AAAE, @A AR FET R4S Fulsh] FITHe BL okle Fiolth @X g
U5olA] ZRAES B3 B0 Y5 APY LeAEdL sHEA 0 7 i At
£ WEold 4 UL sfof F Zlolth. et Belulols JTHY UMY nRAES 9
et BEIAAZ o] olefst LeAESo] Ak HEFEE s, AR e L AT
o AT 25 B AFHOR 255 PG FHNL 4 UL dof et B A7
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(Appendix Table 1) Proportion of ingredients for bio—fertilizer: Biol
Day Ingredients Quantity Additional
Manure 50 kg
1 day Water 90 L
Milke 2L
Sugarcane juice 2L
Calcium carbonate (CoCOs) 200 g
4 day Ashes 100 g 1 kg of Zinc sulfate
Milke 2L (ZnSO.)
Sugarcane juice 2L
Calcium carbonate (CoCOs) 50 g
7 day Ashes 100 g 1 kg of Zinc sulfate
Milk 2L (ZnSO.)
Sugarcane juice 2L
Calcium carbonate (CoCQz) 200 g
10 day Ashes 100 g
Milk 2L
Sugarcane juice 2L
Calcium carbonate (CoCOz) 200 g
13 day Ashes 100 ¢ 1 kg of magnesium sulfate
Milk 2L (MgSO.)
Sugarcane juice 2L
Calcium carbonate (CoCOz) 200 g
16 day Ashes 100 g 1 kg of magnesium sulfate
Milk 2L (MgSO4)
Sugarcane juice 2L
Calcium carbonate (CoCOQz) 200 g
19 day Ashes 100 g
Milk 2L
Sugarcane juice 2L
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(Appendix Table 1) Continued

Day Ingredients Quantity Additional
Calcium carbonate (CoCQs) 200 g
Ashes 100 g 300 g of magnesium
22 day : sulfate
Milk 2L (MgSO.)
Sugarcane juice 2L
Calcium carbonate (CoCQs) 200 g
Ashes 100 g 300 g of magnesium
25 day : sulfate
Milk 2L (MgS04)
Sugarcane juice 2L
Calcium carbonate (CoCOQz) 200 g
28 day Ashes 100 ¢ 750 g of Borax
Milk 2L
Sugarcane juice 2L
Calcium carbonate (CoCOs) 200 g
Ashes 100 g
31 day 750 g of Borax
Milk 2L
Sugarcane juice 2L
Calcium carbonate (CoCOs) 200 g
34 day Ashes 100 ¢ 300 g of ferrous sulfate
Milk 2L FeSO.
Sugarcane juice 2L
Calcium carbonate (CoCOs) 200 g
37 day Ashes 100 g 300 g of Cupper sulfate
Milk 2L CusSO.
Sugarcane juice 2L
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Maize Yield Improvement in the Chaco Region of
Bolivia Using Eco-Friendly Agriculture’

Geun Hee Park
Soon Jong Kweon
Jerez Lamas Juan

4 N

Abstract

Corn is an important food security crop in Bolivia. Consumption is approximate-
ly divided into 77% animal feed and 17% human consumption. However, Bolivian
corn production is the lowest among its neighboring countries due to the use
of uncertified varieties, lack of fertilizer use, limited agricultural technology,
and climate change. Korea Partnership for Innovation of Agriculture Bolivia Center
and Bolivian Institute of Agricultural and Forestry Innovation planted synthetic
INIAF Guarani and hybrid INIAF HI using green manure and Biol (eco-friendly
fertilizer) in the Chaco region. Three villages used green manure for crops. Later,
INIAF Guarani and INIAF HI were sown using Biol. The production and generated
income were calculated based on the market price of 1,300 Bs per ton. Traditional
farming methods for /NIAF Guarani and INIAF HI yield 2.4 tons/ha and 5 tons/ha,
respectively. By contrast, using green manure and Biol yielded 5.2 tons/ha for /NIAF
Guarani (1.8 tons/ha increase) and 6.5 tons/ha for INIAF HI (1.5 tons/ha increase).
Net income from traditional farming methods was 980 Bs, whereas using eco-
friendly farming methods to cultivate IN/AF Guarani and INIAF HI resulted in net
incomes of 2,620 Bs and 3,910 Bs, respectively. The project highlights Bolivia's

need to disseminate techniques that use certified varieties and eco-friendly farm-

ing methods through demonstrations for farmers and village pilot programs.

N /

Key words: Boliva, Korea Partnership for Innovation of Agriculture (KOPIA), Maize,

Eco-Friendly Agriculture, International Agriculture
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o[Al= tlolE 9] T8/l HisiA Axsh= Aol FAE ThFoly HolE = Rt wofof
Al Z8EH 1 7HAE S5kl lth OECD(2019)9] 471 Hole £4 3t o
RS AR 43 9=9 50071 719 F dlolEl o8 A9 25%2] 7192 SH 25%2
tHgol 13% w2 Ao = UEhHT o|Ad HlolHE A=542% &8st= Ho]
B 24 7le2 HE 24, oY &8 A1, A uet 2 A 58 A= olojA F47
A BAYS ekstar Ay gl oA 4= Stk duE AbY] FoRE oty A
oA HolH | FR4E A&SiA FREH =07t oo AL Ut 201440 AA
SHUnited Nations, UN) EAYUs= A&7 EEH(Sustainable Development
Goals, SDGs) 2782 913t Hdole =29 vt AIHsHIIL(UN, 2013), A
9F7]94(Organization for Economic Cooperation and Development, OECD)= 2017
dof| Foj=o] /g wA| sidS Sl BlHelEHE 85t Atk AS Ao LRIl Bt
ITHOECD, 2017).

SDGs @72 #Isto] 7I¥=E HolEHE ©<es] skl Algshe 22 ol HolHE &8&
P Sl AAHY] S84 AR Uk AZRH2015)= ¥271389] AAAR] HolE #E
SN, ARA E8-2 SRt BEA AR S84 AHSIH ADB(2019) %A] HHlolE &
& P15 =7 SA AlAHle] 1] AdEls stedlolet AnEolE BIRSE TRt 82lof wet
2Hd 4= 9loH, SDGs HUE B #13t tlole] &80l QlolM =71 A AlA"9] e 7
St SDGs ol@¥ HUE S ffoto] He A1} K 77H] thdk Hloje7t S-23] &
HElojof shH(H=7l, 2016), AlIARH(World Bank, WB)¥ OECD AlA®IOIM 22 4= Q=
NPz HolEo] it AREARY] Hlolel &8 Al Fa5kaL T 5 QTHeIQlE, 2018a,
2018b). FZolls FZ2U19= A8 A=t AL=id= 1 HAE Axp} Ak o] Mdeid=
of thgt tAd Ae Ak 7 A o] ==L JATHHAA 9, 2022). 124, o3| Hlo]E
o] 0t I, AT &2 LA ot HlolE Y] HAEslet #EITL AlFsH, 7T
Z ARl oty IAsks HlolE ] Al BElE 58 A A 1, SANEEE &
ofo] Tttt AH FF 5ol Holert A=2408 E-gEolok rHERz 9, 2022).

o3t tlolE 9] I} AlE, B8 ghitof| Qlo] T gt FEE HEsh= AILH T gAato]
E(website)?] 4 JA] SR8 3lom, WACIES] tigt iRl 7t Byo] EARITH
A QTEHl Hyo] S7Fk= AIZIRE @A Eof Higt B7k= =4 - 9 et A7t 3
= AcHERE, 2001; HHS, 2005 Chiou et al, 2010; Elling et al, 2007). f4<
(2000), &317%(2012), Ip et al.2011)2 574 2ok HACIE Higt H&7F B7ht A&

2AF 59| WS Agstel Y PAelEY BARE AT AL A A7E 4

Az -

(©)

v OF e ok
i

BN

20 | ZHH L



Fo71% siGict. PYAtelE 7tof et AT /A HEs] R EIL AATHel 24217
71, 2021; ol&X-AAH, 2021; 243 AE, 2020), oFF] HYR Hof] HAIE E=
AARRE B7keke U - 9 B ATe %%%}Xl %2 Zo7 Helry JEg I /i
Z dloje] PA|ES EAotal Wrlehe & A AYAdsitt. A7k B APAT7t
A%s 22021, |78 220225 1%}1 EEUTE S 1Esh & Ae 9 At
o g 9u] Qe A=t E S Qi

webA] B A= ol Aol E 7o) tigt = - & A SFo] o] g ER
tlolE fAato|Eo] thste] Brfstal WHsop & Weks AlAlsl= Aol H&o] Slth. ol 9]
oto] IR o] LUR tlolE AH|IAE FAHORE 7470 EXS AE T Ho|g AAFY
A 75 Arj2of thsto] AmE Aot} T12aL
A|ES] @A B&S FHH B v - B4 $Potaat gl

A 270l A ALl ES] B4 9 rie}l AAH /fHYR Fofol B Foko] = - 9] A¥A

T AR AAUEE flste] s H Iz ¥ PAO|EE Hlwohs AuEct 34oi=

AgeATo o] e P YAoIE 52 Fato] B4 7152 mastn ok 4ol
241 ol ok Sl N PAOISE BRI, W Ak stz S AR ol
B YAolES] WA Webe AT Ajsto R e B AATo] AR MR TAw:

. Aya+

1. YAtolE 7} gl APAT

Az B 3 YAIERAE) B ATRE 1T 900219 272 (20229
ATE 5 k. WA, YT (2021 FTEPY ODA FAIHALYS AL 7

5, ¥, 8%t vl fjt A4S s 95\‘:} & AFolA= ODA EEZHA| A= of
<t = o 37, $71, 7] 2EWS =SSk A
% A A SHor A5 %J’\}O]
Ao AASHA. e 21(2022)=
HKorea International Cooperation Agency, KOICA)Y] djo|g A¥AA 3
Sakis Eﬂol'ﬁ ] % 9 gAE A Z2AE golE o] sy tiste] ZTHow £
Astelth. 424 0=, KOICAE 7Nz AFd= 35ty B2 HolEE Aokl 3kl
RO}, HEEDof| thet Foji= FESo] of2] AlAH0| HlolHE SEA R wEsh QUL b
olg] &&Z {3t tloly #EI 9 FE AT AAH A Aljtskih
1

el PAolE W7k T AT 19909 QIEY B $A% S71e YAolEE
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1 57 A FUVHEA EAZH R ARE I Chiou et al.(2010)2 19959FE 20069
MR 9] =3E 8371 AFE TR HARIE 7 S vEd o= BiEkE A dEhE iy

£2 ANSET. A7 FoRe 5719) 97k ZRAAS A, R, 19 Beldet
N AERE B AF AU, B4, @ /10 Wt =7 AL A4, HRAS FF Yol
Bk 5, A, AEAE BEG WS AL, A, dlolel B4 2 o] Gl Ip et

al.2011) 9A] 3¢ g Hopof| gFgste] 1996AHFE 20099 Atelo] LrE FAO|E B7}
AFE HlEtH o2 HESI A - £ - aE 123 B A A (framework)E AATSHATH
Elling et al.2007) BE A5 FWARIESY F4E SHT & = B7F AEAE 7MEskad
. IHA(Relevance), ©J3l=(Comprehensibility), EZ/J(Comprehensiveness), A-&Z¢
A8 (User friendliness), 7-&(Structure), dt°]® T A (Hyperlinks), $E(Speed), A &
A(Search Option), dloJoF(Layout) 2.2 FAE FAo] AF AES 7l aL, SHEHAR=
58 ZAE A== SHok= WHolth Qi et al.(2010) A WARIE B7to] QlojA 784
(718, Avls F4, 2894 HA24% 22 Al 7 8 SHoA 577t 3= ofoF sh= Af
28 AAE A= sHATE Rocha(2012)= &3 133 A4S vigto s Zel= 23,
AHA B4, 71E FES 1Este] GAIES 22 £ g7 AAE ARbsklt
FUolA = FBAIE B@riet wAE A7 $25] SE A 22005 tetRl=
AR E 2D ELL A% WAIEE HFOE o §AT} WAIEA FHS 2H 4
A ARG & EEE S45ks Yo E §-844S BN IS RARE 919 HEA
o] ¥, HolE ¢719 $& = 5 1671 EFe=E FASIIL, AR BIHAE
7] f1et AEAlE HolA] "gARel, 'z HARRL, AR|E YAl 5 317 £F2 = A5
i FAPIETL oA or {835t A0 R HolA Ut A3k AEE 27
&40l %017\]@ BEE FEstal HEA AlFSHAIRE, o] gARl oA H e AR ’51
BERAG ASH U2 WU EL, HIAE AJH FHELS HAN T 22
2 1 Fole tha RS A Btk 2H - —E.—‘B‘é‘aL
(2009)= =W TLHE71HS] At EQ] HA oA AN B7HE 1Y
g & 100%% ARIEx= 11710 Exstlal, 53] Aol
o= ol EHo| TSt k= S Bt
T3H(2001)2 HAIEL] tofet JH FollA Feltt JHE At ERck= A $8
= &5k, ol2fRt AEE HIIsh] fisto] QAIE Brol &8 ofyzt s Abdel Tt
A2rdo] T2 Ao ol= gt THoIA Eohd, FA1S(200002 weRRgR # Sy
= A5 FARIERRS o= Ol 7]9] AlES] FHl=, QI H o], HARI, AlA
H| A9 G2 Brisiqitt. B7F A, FE9] FH= AlFHThs QlEH o] A9 HARRIC
Aog YUEgon, =20y ARA Alg iAol gt et Fo7t F55191
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A, ST Adsdel et Aos ERyth B Mlw(2005)9] Aot o] ARgARet
AT MBI AIEEA] @Fot of=RE 2oke] Zi4le] dagt Ao yergt. olal - AAd

Bl A
(02D 437420122 =715 fAlEd disiArt dEdo= BFrisiitt. Zsld
(2012)2 577|153 HAC|ES Wrlely] 913t A #2 ZHl=, QIEHo|A, HM9| 37] F<
A g7V 1070, AR 7 2 42708 ADsiiT:. ke A27t 67l ofste] 35k
A, 24 Aol w2t JHE EAE /NS, WAeE] dide =Eskth oladl - AAE
2021)2 =7P15Y FAeIES] AAAN A ARGt BrIsHA=T, Ao o] ¢
gojFon, 5T A% 7152 Ay HEEo] 3HAYU T F= AR et

2. 39 AEL=z Holg FAOIE

FZoll= 712211 HlolE AlFolA o wotbrl thefst HlolBE o ol AlgskAY Al
3 A= 5 oI FEY A B R ASEE 29 B EHE FHE 3k vt
ULt e E B HolEE AlFshe FWARIE FSolA= OECD &4 |ARIEZ} tia4]o]
ot 3o 2RE 13 AE Akl ASt Ao of2 FEY] A4S}t At oA 7
ILE FALO = HolHE AFsAY 23T 4= U= AR 7152 FASL Atk WB & b
°o[El(Open Data)= 7I&E HloJEE ofzt ttt F=419] =71 HolE & Algsh= 28
S Sttt H|wE FHIole FAILZFEYA7]H(International Aid Transparency
Initiative, IATDOIA $3ok= AF AE AE 5 57142 lo]87t d-portalZ &3 Al55
o] AREALY] FH o] Zo] YolR| 1L ot EZF ul= A7 E A (United States Agency for
International Development, USAID)= AIDSCAPEE &5fo] uj=o| ZA|ALS]of| R Lsk=
HlolElE Algsh AlAst 23, A 5 $EA A AHIAE Algsta ek 2 A= #A]
oh=L fi32 2 OECD, WB, IATI, USAIDO| HE AT fA|ES AAeith. 7 fA|ES
542 ot g

1) OECD.stat

OECD.stat(https://stats.oecd.org/)2 OECDOA Alsdl= 54 FAR|EolT). 7z 9d
3)(Development Assistance Committee, DAC)+= Development W& S84 CRS(Creditor
Reporting System) 7HEe= Ho|EE AlF3ch DACE 1960d+FE Fol=2] 7iddz Holg
£ Algokal o, mid 23 Fojx o2 E H2 SAE skl Atk vid 3¥ 1597 =
R =R 89 31 7Y SAE A5k, Wid 749 1597 = 7 EE ARG AR A Ui-E
L 2 FAE Hsko] HESKL 7RI webA DACO|A Alshk= OECD &4 HlolH

49 ez dolee] WHoZA N2l 7bY B AReka ¥ 4 9tk

fr o N

FANL | 23



Development HWiw<= k9] Hlwg 771 7HAAL loH, 38 &7 HolEe 3o=2 &4
(Flows by Provider), &ol=+ 2 U=+ 54 (Flows by Provider and Recipient), 7H
m2AE 7|4t BA(Flows based on individual projects)S E3f ¥& 4 low, 1 9 o
wolAe HFEAY 9, SEAd #4159 HolHE ¥ o Utk

OECD.stat®] & t& 54 ¥ shite= 2IH e viwE ARBA BHE3 o2 |ad & Aot

—

rl

£ Aot} "= tgsiAT, 71221 92 ) viuich Haixl Aol "WEE 245t
o 23)¥= o] MAE AFT 4 A, 2= 3 Y fiRg SR HYE Y
g & Qioh E3h ATe] FlolokE SYste] mHl 7|5 ol8ste Hlole F2E AR-EA
HeEkl 4= gtk A& =01, Wd HlolH 9 ME3(long-form)™ 7FE P (wide-form)2 A+
S S 9, F¥ Dol 2744] olAke] AL XAl HolHE AEsH £x it

ol WYl 7|5d AMEAL Ut FHIE HolEHE X3T 4 Q= VISR mE FEgt
Zo] QWIDS(https://stats.oecd.org/qwids/)°]tt. ©] HlFollAl= DACOIA +Hsk= F42
F=0] BAN AlFSkal dH, ¥, dofl 7 FES RISkl AH e AdshAl gl Hlo]

£ 23T = e AYE AAF R T 5 Uk A 2T HlwollAe ZE"OIY
oJohzZ HHE wimith ghS £3Jok= Ato] A8 FHITH, QWIDSE tha: Esit e Bl
A HE=A ARGATE Yot FH 9 HolHE ¥ 4 AUtke Aol itk

OECD.stato]lA] HloJElE £33k &, AT Export W7ol A Jshd thofet Fejz 235
glol8E W2 4= Stk 3}Hof| Ko d Y
2t csv, xml, 283 AYH SAATLLONA JHESE 7 ALY EAE(spreadsheet) T271
Rl PC-AXISONA ©o]& 7Fseh FHi=% A&7ttt E3E, Export HW7ollA Related files&
A5t DACAIA sk 7IEEE B 5419 ¥A] Hlol8(raw data)E 196095 txt
Td= Y=l 5 Ak
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2) World Bank Open Data

AIAEY 2E dHolH(https://data.worldbank.org/)= =A7IH1 A|AZFA 53T
YAl Eolth, AIAIZHL o] YAP|EE Goto] AA|H o0& 3t tlolE E= thE =AY
T FoEHE W2 HoleE thA] Algstal vk tFet FA @ A o] gt tiE HlolE
£ AlBsh 209 7l FA(theme)E & °F 1,5007 °1d9] A H(indicator)E Al&3th A&
e lolEs AHEA ARSSHL AR S 5= = 37N Bl AAE ARESH, ARGARL Ho]
HE g7 AL v X 5 Qe 715 FASkL itk T3 AREARE HolHE A Wi
AL APIE B9 ofEgAold} Aol AT 4% Qith

HlolEl= 7|24 0= 7|HEE Agsto] FMsH, GDP, 1T 5 ARAE Bol & Ho]

B 7148 A =7hE A4E ARe 7hdsHA Alsstt csv, xml, A FEfo] mtdS

fr
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e = A1, ASse Ze dolHe &2 722 Ho lenE AAY 2E o]
ElofA d2 ol zte] mgholy Atxst So] Bagt 4% vl HeEsitt

M= Hlol8 HA] ODA 5159 A U=, GNI H¥] ODA +dH]& 5= AH]As)
1 9Jth. a1X|2t OECD YAt |ERrE Algals AFao] M7t Yz rona ARzQl 2=t
Q¥ AF8A= OECD.stat YARIES ol-gsfopit gk

3) d-portal

d-portal(https://d-portal.org/)2 OECD DAC CRS Hlo]&j¥t ofya} [ATIONA 33t b
olHx T Al&sk= dAe|Eoltt. JATIE= d-portaloll4] CRS dlo|E7} E§elA] &= 7gt
Yz ARI9] 9] - Bk HlolE 5& F7I= AlFsto] AlZ3} 7|8t & tzbARl HolEE AlEst
1, Foj=E ot ApIH o0& Hlo|HE Eilsk= o3 IA] NGO 59 gz Hole7iA|
Algelt. AdolE 7= WY JolAeh dho] A9 EIERE ATIo Easta Stk

IATIE B3 A8 421 /i x AMdol] tigt HiolHE 3718 A& 845k, o]of wat
At 218 ASK(Activity Status) Fa 6] A S ARJol gt HlolE = Algsk= A
o] OECD.statx}2] 2pgzlolgt & 4= Slth. @A AlAHA E8]8 o2 20299714 A9
F AEF A Ut} d-portalZ 7[EH 0 ® A 3O EE Foto] SUx(Recipient
Country), H°KSector), 37HAHPublisher, =7} E+= 7|#S 9u)), A% 5 AAsto] 7t
Ax AR dlolEE BRI 5= Ut} 23] St d4 A F21 A, T2 A 59
A57F FAE L, S9510] A SRR Soi7Hd S Aol thgt FAIAQl HolHE g1
4 ek o714 T golHE csvi otz xml, json 59 FHEE AFE] AR
S P9 ARG wobx] 83 5= Qloh AlAPoly OECD7L AlFsHA] o= tlolEE
AL 5 U Ao Y 4= UARE, ZE F710] tigt glojE7t Al B == Flo] ofd 4= g2

1
B2 "l 7FsAo] ta RS 5 QU

4) USAID AIDSCAPE

ol=t <A 7EbA] AIDSCAPE(https://aidscape.usaid.gov/)= tl=9] ae] XY o],
= A AS]73A] glolE, USAIDS] A= A HlolH, 7|& W ZeHE 277} 2ojqle HAte]
Eo|t}, IAALR]S] teftt AR S AIAZY QE HolEet fARE HOE HA V53 AR

stof g Hoj| AFE 2HS 4= Sl 70 HlolE ZEI AR HAE Foto] tlojEet WA A
BHE d& 5 ok
7N ZE.2 717 FA(Foreign Assistance), DEC(Development Experience Clearinghouse),

D2R(Dollars to Results), DDL(Development Data Library), IDEA(Internal Data & Economic
Analysis), CR(Country Roadmaps), TCB(Trade Capacity Building), MRR(Microenterprise

=AM

o
o

J
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Results Reporting)0|& 0§22 AEA]] &7} JEE A5t 59 A yIS & 5 9
+ FA ZHY(https://www.foreignassistance.gov/)2] 3%, 7 HA AR =7F HAHA Al
AR et Zopd, A, vjs W A 7|E T S FE 7R ALt ARE 551
ARE AlZshy AE Z2AE(Activities) 7129 AE7FA] Algsich ESE £A(Trends), =
7FEBy Country), 71%EBy Agency), EilA(Reports), Hl°|E|(Data) 59 HWHFs S5t
ABAE 82 T 710 et o ARl AEE 23S 4 Sl

Algsh= Hlol" B csv, xlsxE 712H 02 Al Fsto] Yyt AREAE Ho[HE HEsH
1€ & AU B ofyzt, 7|eA E AT EQo] /IR USAIDOIA Algsh= HlolHE A

[
2 ARESE = I=E APl(application programming interface)= A&kl ULt

o
o gt

M
)

24 9 Hrt giAF 2 R dlolg YARIEE —'uj— A9 ODA Korea ODA &
o} KOICA eEtrolgxd & 7HA& AAgth 48244 ODA S4= IA =2
PollA Algstd ODA BA AHAE 755t Hé HAlo|Eoltt. @ EgolE 2l
KOICA°A AAAH 0= Algstil Q= AHmet T 7N zel TAH vefet AHAE &
Aoz AlFstil Ux HAlH| Aol

2

o rlo rfo

2. B4 7|

7Lz dolg FAIEE E4s517] 95t £4 7|52 Elling et al.(2010) ¥ APA9]
7} 71%, DACS] E4) B3 B7} 7]1Z(0ECD, 2017), U4 AHE 9] /HAdR YAlo|E
o] 9 EX, 181 AR HAEL viEge R oS3 Zo] 5/iE Asta gttt

1) AXA(Timeliness)

OECD(2011)= AAId< Hlold 23] 7|7H9] Smd3t S7/HY9 AlZE Aol &2 Aottt E
g DACZ 71z A9 48ttt 4 9 371, 4 #E Slste] B7F 718 5 stz
AL EYsto] Fof=9] B4 HiE BrFstal itk st FeRt HloleE Algsh=
A S8Rt ARGAMA A7 A EsHA Al5-d wl 2L Hlolel7t 7HA] 2171 dlize]sHOECD,
2017). ol 9 Hlole|9] HAH2 HolE o] AR 7heRt A7t} AE igolt. wheba] A
goll digt H7h= AlSEe= HolE e Al o&sk= Alde A ALEsliof gttt
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& oA AAdAR T 2 vlEe] HlolE ke AlEskeAl, 22 17849 HlolEE Alsst
<A1, A2 12719 HolHE Algsk=Al, 22 199 HelHE Alsshk=Al, § 712 ¢

Ld HolHE AFsheAlol w2t 5TAR Wro HAS BRI,

2) /W94 (Openness)

2 AFoA AP B HlolElZE oy ARG 4 QAL TRE HlolE et AEsH ] sk
Fx3tEo] 9l A& AoJgit) o] Tim Berners-Lee?] 2 d|o]g 57 A|A 1<} =5}
of A% 4= et IFAHEIZIZTU(2015)2 F HolH 9] 9 /e thaat 2ol A
staich. WA 7P W 19A4(On-Line, OL)i= HlolEE ol ZHof| 4#glo] 7ia ol
A sto] FINRE AEjolct. PDF wHE AlFd AEZF thEAQl doltt. 2&@A(machine
REadable, RE)= 7IAI(ZEFE)7E HlolEE A2T 4= U= FHlolth. Fx391% FE|= H|olE
£ AlSsks AS YuistH, mlo]A2AZRE AR9] S &85t HojlEE &Y 5 Q=
1dE & & $ A 394(Open Format, OF)= &4 TE I30] 1457 &l 71d
Zo g folHE /et AEolth. MYF(MIEHA) 2R A9 xlsxF &2 A of
d csv o] tiEAolrt 44A(URD= AFEE0] iAIE A8 4= A=E 88 A 484t
(uniform resource identifier)E AM&8H= Agjo|c}t. FEl= HTML Bl 1E AR&3slo] A7}
oulE Ad 4 A== A RDFo|X, HoJH #ES ARESHe] R wRAE 5
(Linked Data, LD)= Hl°o|H 9] =} vl3S Al 5-5t7] ffste] v HolHe} AZH AEio]
o S 85 AL 49AI9E ZANE, FEAA 27t Qi 4T Aol M= s )
olg] E=TF FOFTH, STHAlE B FAF 0 YAISh: RUCE KT 524 Al
stod, sl ZHEa AAA7E fdotal IRt AR EE $ QEE St AE Eol, 48A
A AL S TAZRE €08 Aad sigritta JoFtd, sTA= o714 g @A
& Yo7} ‘http://dbpedia.org/ oA st e A& T A= BEE F7I610], 714
7t BEe] g AEE AEY ¢ YEE ST

£ AFoAs oE HojE 9] STHAE Id2 F-gato] HWA|ES] HudS HrIklct

3) §AX (Flexibility)

Bilsdon(2021) Hlo[E #%/3< Hlolg MxUol® ZHolA viztEw A HoJEo] 3
TR 2S dolA Hlole SRE, B, AEYA, T4 SUA GA4S AFstn ek,
SHAGE, 2 AtollA ZF HlolE YA|EE Hloly AU oy oA Hrleke Hl= thai
Rel7h glek. wjehA] 2 AToN fAAS WAolES 3| AFHE dolest AgAt Ysh
L P2 AFEE S Qe YT Yot TR Bad] Aol ek Holelg %

A(editing)otal FEIS 7FH(munging or handling& 4 U= A=E 25 & ojal, A

b
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FEIQF 22 71A7F A== dlolelolA wWEkd olEl(metadata), S (header or variable),
glolg] Zi(value or observation)& A5t AT & Y= G2 HL7kR| Zeksic)
O|ZZ WA ARGt /A9 394 7| ol F= [AlStT SHARE, Zie 2o R Al
He HolHE e ARAE AMEAl TR 7 Sl A2 ofUth &, HolHEA 24 ®
o] Zr Ao s, TheFet aFARYeIY o] g0l A AT e At &8
Ue ATE Quigttt. FASE dlojEtd Holy F+27F & A= o] glo] 71E HolE 9
ZE HESHAY A2 TlolEE F71ste] ZAtstr]of w9 782 Zolth

Ao = AlFE= HlolHE ARSAL TRlolA &8517] flste] Sole 8o AxE
Sto] SHAR Lol fAGS BRI &S0l Eo] (A9 vt 7P =2 o
A, 28 9% &85l7] o FEolgd 7MY B2 gt

-lJ-l> HN

4) IZA(Comprehensiveness)

TZgolgt YAlo|EZ} dul} thofst dlolEE A|Lsll YA S oujsitt Elling et
al.(2007)2 ZZ/3t Bt AMBAE 2 B JEE YARIEZL AlFohHeAl, FAlelE
© AREAPIA S-St HEE AToh=A], WARIEY AH= YA E B AR 4F
< TIsto] BARIES] 28 BUIsIGlth &, ZBALE o9 FAelEY b et &

Alofl s Aot FFHA HEE AlFoh= A=E QulotH, AREAP Yot tefet AR
2 ATslo] YAlolEL ARA AFAIE AAET 9 9949l Ao AEEE do]
B9 Fejo] I AREAL E89 ARER AEE 7IEOE AT, 204 = od 7]
Toly AH O] FHIE A | HH sid A ECA Algsks AR O] ok dat A&l SH
of 1@% g=0] ”ﬂ7}°1 + Sl

= AgsheA), AT A4 9
= guE ATIEA, HEA Uk HE 44 2 % 5 9k 15N 5)e AgAE
A, B Y2 U ARS AFstel AGAECNA 27149 HRE AZHEA 5 Boto] 58
A B u} A 712E BE 253 908 7H R WA, @ 3 A9 J1E0lE st

A vt 7P 2 9ol

5) ©24(Usability)

woge AAE AT BARIES Al olsietal AR ‘golct. Elling et
al.(2007)& AR&AL F3MdS S5t Hl 3ol PAIE ARG do| w9t HMutA ol ARgA} Z
sheo} BeE AEAE Aot ARA e WUkellt. &, w2 ARSA Aol
EE eote] Yoke AEE wEd g4 2 5 JTF gARIEZH A
£ Yehll= AHxoltt. o= AMSA B(user experience)t YT Aol o, AREA
7b dldshs Ao R SAShe dEHolA AR A AFsfof gttt of7]olle 71eA]l &
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.L4
>~

A% 2 52 Sl FIAD e 2L BT Y24
g7t 9
=2 L¥°ﬂ A AfAolal 75 ARA} QIEH|o] AM(user interface)E AlEOH=A,
Uk A3 ZE|2E A Zo=R]|, ZofolS ZETH AkeA}S0] YARO|EE 0|88t 4
A5k 1244 ARl dlojobe-g AIFIHEA] 58 Flo] suAR Bk 4714 TS
7 2 QoW VM w2 9, & ?F AR VIeol: SigehAl ekttt M W2 @0

gl

O.L;

4 o

X
2
i)

2
=

gt

fol

r

3

f
iy
=

lrJ

A,
= 5
o

N;E
or

_4

1. S AEEz dolg PAtolE B4 A3}

1) F5x34 ODA B4

FE24 ODA 54 T:V\]‘O]E—’] JA8L 2.5TAZ B71E 4= lth. ODA B4 dvo]

A ZAHA A= 20217k 9] Az AFo] AlFEo] glo] dA 71E 2|9 A FEo|E&E |
AR B7Fe 4 Qloh SEA|EE, o] AL DACA ODA B4 +4 S 1=sf 23k o, A
e A A4S gl A 79 15900 S3ste] AE 2 F7N7HA] ThA] $7i€o] AQEER
A Azt o 4= Qlrk e B7F Ao R QIgh ZAolHE 1Y o] HlojHE 7|EoR
Sk 1947 obd 22412 FEshs Zlo] A&sitt. ODA B4 fHolA|7} obd diEF+E]
Heo]A] wFolAs BER IATI tlolEE Al&stH, 20224 dHol&7F F7h=0] Ut &
gt EAY vdolde S7PER Fof dE A 5SS PDF "R SRIE 4 gl A
5= 1Eote] 2.59AR 4Pg3gtct, ey HlolE 9] A=41 &2 flstol= 3ME AR

Zo] He|gh Aot csv FHE AlFohs Zlo] HRHARH WRbo|th(Id 1) ¥X).

o

ML ASEH diwg &3 T o= A= diolg] FE7t didojmz 2. doE
71l w2t 22A0l sttt sHAIRL TATI HlolHE Algshe dE EHolAlolA= 39AE
$55h= xml TS AlESIAL AT, Bre® ARAE FHZSHof sk gralZEo] whEt: mt

ZhA i 258 A= Bk & Qi

A2 AR FHARI T 7120 w2t 39AR HrRRith SHE €A Hold & 4
HESE W $A HlolH A& Z2d 52 5 Aol AoiA & 7HA] EHet Hol A5t
7] mZoltt. AL, Ee F&ol diste] ZEgho] AleEA gdette A2 HolH Y A=2d
3ol 3loiA 2 95l 24z Bty 2 7] dE S o g2k tiSY 22 B oM
oh=& OFAloF, “ofmFhAISHY o) E oL} oF o] FEE o] YA, FEA %)
(LEZ F52)'E &0l Faottlzte AlEst 2AVE 2709k 3712 2] gkot Hlol" A=
Ok 7hEt B3, o= 9A] FANFES= (DRI L), VIEI|AART S8 It
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(22 1) PDFZ 374 ol A= Al =5

20239 FHE UIZ X3 MESS

(St 2&)

27}k i ARl sxpe (3 E2| &3 o
T | H= ) R=ET

G 1559
2% 727

o iIcrel=at X2 5wl e 1T 8
L] A Assc Riel o wney | 2003 |2027| 137 | 88
FEr UNESCO UNITWIN A|8l MRistii® | emiey [aomo[2023) 34 [ o8
UNESCO UNITWIN XJ8 ARYEHSCh)
28s xjes |200(2024| 146 | 30
- WZ Chstol SERS0RE
uss ZHEH HrE SEXMHE R0 | SRR 2022 (2026 179 41
2g% S A SECANBUE | amoy o3 ja0| 20 | 10

ngs =HES dxiE SEXZMEUEE BE0h | SXRY 2021|2025 202 | 42
TS ERIC | T Provinee 2 XY FHE7|S002] BHE S

(KDICA) P E2|H HEAIE21-27/86001E) AR 2021 | 2027 | 1041 190
e 0| U MexNs e cEek2-24 | BNRY |2022|2024| 40 | 12
B e | U peRaA od %Y | wNR 203|2005| 44 | 08
TN Ee | UE 52 XIU8 I ol olmet

(KDICA) AR 16-23/1,0000H) UL | 2016 | 2023 | 1140 195
SRS | UE 35 oS} O NEAS 9lb

YAEY | 2022|2028 904 104

(KOICA) EAE X2HA ZeIAE22-28/800THE)

Z£X: https://odakorea.go.kr/countryProfile?ctryCode=NPL

E glo] F£8% FolA7] g2 =471+ 55 S8 ¥ oE HolEet é’?}ﬂ% o -
gt 283 R EFEAE ZEE] AW & B A7 H e A A b

oltE fetehA L o] Qlold Wed At oht.
w2y Bk FjEHE ARAHC|L A Holehe Rat FYHOE HEste] 2HAR

7RIt} 4, ODA &4 ﬂ*}olEﬂ “H?IUJ%“— 3Z< 5 3= ODA tlolH %WO]EE}%
Zol| Blste] ot A9 W= ZZHRl FAto|Ed} Hrlsl] tha offth. B4
A 717 FAl -EUEke] ODA —r°” 7l7P°1 L EAZole 75kl DAC 7HY A1)
GRER AlZSkL flojA 7]t et 2EAE RESA]7]7] ofH Tt EQL ODA SA 9
ARIE W A 7150] QlaL, FARRIE oF JAE ATl AR, B 71 oAz ¢
& olEdls A== HolH B 7t Al AE=E Brislole 27t A
"ol H40 g FHI=E ATkl Atks AT I3 2 74& e

ODA 57| IAfoIE A7 vk /b7 Zhetstel Huael ALo| 2z BY 5 YA, 4
BEE 7152 ol83V1ol AFgAF QEjslo| AT} ih BHE R4} é—xﬂw. 53], U
& HESPAL ALY BoRE AEISHE Bl T s 48 247t 8ol BE Ak
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o ¥ H3A IS vt A g2 Ao
ZAo7 eItk ofd, ¥hgy P& A8
FHANL AFEHE F3)5k= AA ST Folok W Eelx9] 2R} Wol A Y&
47F EA/HLE 2) D).

2t Hriet FR2HA ODA 57 YA|ES] B4 Ave

—

aoketd (& 1)} 2.

(O 2) IFXYH ODA 8/ HEEM Hiw

]

Il
gy b g L g 2 ETTr
ODA S © 2

| HEmy
» PP i = L =il
Lo o
Ed sig - S i + TR
FERE CET sy . AERN my
e i

TSR] [RTEPEPN ——

| HEss a0, wtE)

£X: https://stats.odakorea.go.kr/portal/odakorea/detail

(B 1) 32X%4Y ODA S84l 47t 21t

By 7= o} 20 8 =
ALY okt D HE SUOKOIN B9 oE AR B A
THey Hokoe ] :Hjél glﬁ(ﬁlﬂiﬁ xml Y XS
ety sooe | D200 ol doe 2w
z2y ok ] E%E Eﬂgzﬂiig
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2) KOICA QEZdojg|xd

QZdlo[e|mRo] FAL 262 B3] KOICAS] ez A7 oA Fezgast
Zro] 20217141 9] glo]Eut Algsto] DAC Eal AAAT 7 2419 Rtg=z &2 4= Qi) 3}
gk Wee] o) A ALY HEo| gk Holel ok 4 girk. 7l AuE ez 4%
dlofel olglo] ALmARe] A B WG AT ATALSFS HZ & 2] YrS
AlFskal ot E3E KOICA B U7t A&l tisiA 20229714 22 WAR|E oA

Hso]Z] WollA TATI A dloJElE xmlZ Algstal A& & ofyzf, KOICA
Ut TlolEE csvE WS 4 Qlo] 3] SRttt MEE DACY
Alolel= A md & AlFsto] At ARGAE E-8517]o] HeFhE ZH5a Stk
A4 FF27GA ODA BAC ol 3TARE Brigt. 4, 370 45 YAl HolH
9 FRXPAT -2 FAOE AlFotal §lof, FEF vAlY, 7 A= AF, H5E

golgt 59 dlolel Azlof qlo] Ewdto] Attt AAIAM 55 B9l W
23U Fargo g A A HA &= = A

, HloTH 9] 4oyt o dlojejek Age] SlojAl= e ) A Beke® Qs Hlolg A

_QH:L

19

oH,

it >

jn:

f

N

o MN
(o}

= 2
r
o)
x
O
:
k
2
>
19
oM.
(o]
9,
T
)
ro

il
[
)
=2
>
e
H1
1o
A
N,
Mo &Y
1A
0,
i)
ko
o
i)

ZBY9] A, HE 7|ES THESto] SEW%]E BrRgic} 94, H fEE EdolHEY
of KOICA®] 7iitdx dlolej# ofyz}, WB, OECD, SDGs & HHE7IA] Al5stal, /Hdd
S 22 H1AE dolE, B HuAY A7AtE 5 ohdet WS AlEstal Qirt HolE
9 11% 717k @‘A] 1991L45 KOICA %9 01?41 AHEE Xﬂ*o}ﬂ o] 717kl tigt ZBAE

A A9 S50, ool R olel 1% ATl £ ] Aol=e]
g3t YA AFL. TelT oleid TR TR A BAT 4 Uk 717 229
th olAR vl 3 Shie ALESEFOR AUEYRY topet Fobd B PROIDE
Agaks AElsolet, Faske dAEQl v HolHE AgIths M3t W g Folol
S7bE B B3 A%, Z19S AE% vE 5 FuEe BEE 91 Yk 3) B,

Holy A BE 712E wEste] SUAR BRI Ao|ERS Agste] A MulAg
3 o] # 5 90w, ZRY Rt vlirze] o] HAo|L LFstet EF, b o
olH, KOICA Hlold, 234 dlold], u15% go 1 38 vlolE 5 242}e] Bao] g vy
T3 EAEE AT 9o, A2 Wirol AT A2t 4ug sk ck. s
3 WAIAE g AIole] B4 e gron, RUS I U B 2E of
27k B3slo] HojolS SR WA= B WO |2S FEole], JB AHAE AT
QKLY 4> ¥,
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(a3 3) HIEY HOEHC LEAS SAHX HS

el B HUEET
=718 clole]
TWLTEY - w = :z."

T g,

7 = o

. - e

v NN

e N e - ™
4 _d\_ P il
e = it —— :
= e N o
p—E T S

Z£X: https://www.oda.go.kr/opo/nnada/opoNnadalndetrDsbd.do

(32 4) KOICA 2ECL|0[E{ZE =7FECIO0[E Ul

Fu
e 7 & annw : 7 meqmey T ot NEHY
g el ! —
Watsane: mushasz
KOICA 2EHojs =Y

Z£X: https://www.oda.go.kr/
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E 2) KOICA 2EL0|EEE HIt ZAut

24 7% w27, x2 2
A - B2 1499) AjY R0 KB
IS aox - 5lo] HUE AN Ho|g jHE
- xml, csv IfY HZ
e alele - oy TIE HE
— iE?I— |:||X-I|_T'_9§ EHOIE-I 745}t %]11
O A HA o =- [mns
e ok - HIBESIE FEY A8
- KOICA 9 Ci2fst 2RI COJE| X2
YN o= o
= KK g ims GolE, B S B
- Ciost Bk MY HE Ots
Hed FARIK | ohel @ T2 oI
S Q9

2 A7:9) 5717 7)%0] e} B7he KOICA @& oje =Y fAjolEe] 24 23
W

1) 2T ATdz dolg AF

KOICAE FZ ZHolHEE S =35t 7|&0] AlEste KOICAS] AFIAA T =4
719 SARE ofdzt ¥IAY dHolH, ot AR 5 v diE Q] HolEet HRE
AT et W, 524U ODA B4 FAeIEE 7= HlolErt Algsia e
o, & o]l SO R HEdor Ve HH ARSE ZE 5 Ath WEkA 2E
I /W= HolHe Alg ¥ 882 fgte] tha 2 7HA] AR aEsfiof .

WA glol AF 717te] izt sttt KOICAS] A% 7|89 A9 o] 7e HE /N
gz A4 golgE AlgstL AN, SF2HEL2 20109 DAC 71 o1F-FE ] Addz
A2 glolEdt T7RskAL ot =l dAEE e B Rt 198749
B AAE e 23T o, golg ARA SO SAVITE B As A A0l ofd,
g5 A TAHR ANEEx HolHE U e ARV Basi. o yot
Z oJHFH AFHE Tol=ozA tietil=e] ddx A Ao tigt Ho|E7HA|
A3t glolg Als 71zke] g dart Aot

QL TRt FEHIS] ANEER HloEE Algdlior ditt. o714 wheket JEHiR o] o
Aot 2 AlE G40 et Al AAr 58 Xt FHlxo| ffElE B oke-Ett
= DAC3} JATIO| Eil5k= ODA SAAZ 0] F& o] qlt}. =7%
4 oAM= Tl A= TANTEY A =50l AlA= o] AR, PDF = A%
ol A B2 AMAS Ul o Eolth wWEkA of2dt FH FA]

gl
=
2
of r
i)
rir
-,
)
o
Ir

il
2
i)
ch
a
iy
rO
Ay
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A, csv 4 59 FEHIR ATt ARANY] H=4 82 RksioF & Aol Ed,
KOICAS] A% AZ3He thafst loje|o] A3} 428 43| Agata, AgA7t 44 A
7245l £ o83 B & Y= AUAL AFEL AT FEFAHA A EdAME Al
= W29 Fej7t Aot FF diekl= A ODA SAAAE Tt FH o 2=
2 A7HEsks weto 2 o] nMo] d© Qi)

= O
e

2) diojg A} A dHlolg ®E3}t
T2 A3 KOICA 2% DACCOZ ODA A% H1E sk= go|HE Algs7] f&o| g

o[efo] thet Aw/dH A1/ S&s] FHEEJATIL & 4 Sty S DAC CRS % IATI
B3 AA ol A9] Hlojg B 7|2 FAoHA AAA I QOB = o] JL o] FE2 AA
Aol & 5= ok sk F 713 25 FA|ES Boto] AFEE vlolEHE FA4+ 59
tlojelel Agsto] Egslr]ol= EHet FHolth

A, AlFoke Hlole 9] FEgko] AF AFEA Yot glole Ao E 7] HAE Aok
St AR, = 7€ E WBY HolHet ARty s uf, 55244 E= KOICA
oA AFote TF U= BAS HE9 FVIAE HolEd} QA H7IAE EHolEoA L
THA] WBollA ARRSEL Q= ISO 3166-1 alpha-39F dASHe] Holg|E ZAgstolof it}
DAC dHloJEl9}e] Ak DACOIA ARESIAL Sl Hk Al AHE]e] f71a =9t st = =S
HE9] F7HEE golEo] asith AlFsta = e=e FHo| u wEg Aol st
e, ey o R ghgolu o] HAS Foto] Adots A= oF WA 7hsdol A A%t
= HolE= dHolH9] FEZS 7T AlFshs WAILR AH|A 7jMo] H a5t

3) A=A tﬂ°lE1 AT Aula 733t

E2GA9] 49, ODA BA YA EoA Algots R ZHYE T FAl0 A
AZRL Hlolg Al Agt AH|A A3t D2k AoR Heltk dA, 724 A7H
12 2R (0ODA KOREA) EH0]X|o= ODA &4 2o= f#52HT ODA o|HARE
Boto] AV EY e JEA tolEet ARE AlFota ok 1= & AollA 37t
o g A7 ODA B4 HAIES &3l AlTE= FEY thddo] tha REsto] e
Hulo] & o]Fdfjof stug AMEA} HO)/do] "ol FRE Eof Qi

ujeba] g EAR dolEet B JHES ATl Aol ARlA EF AAE vH
Tt SAlo] HHAQ] Qe o] A EYshs W RS PAO|E ARtY] 7h4o] dasirt
@7 KOICA 2Edjolelxgy} o] thfgt glole W JHE ghatt] ATAA ARBAES &
T3t o] AT ZF AREARY] Qo] B HlolE Eis AREE tA] Zold 4= JIEE AH|A
£ ERoke AR 18 & 4 vt ol=g AHlA AT floto] dighyl=e] /iU
olg] & HH AFo EZo] U= Zel=z sfda AN 7159 A5} AlFsit
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Mz 2okl thggt HlolE(FH) 849 875 BT SFHA|= BARIES 95
AL U9 ol doltt. 12y, AlZto] 245 iz HolEZt Sk Als 4 A
AHO| F FF ES AGSiA Soiual Al wiEbA AR QAofA sig RS Eﬁr
o|al a&20 g AlFsh= Ao Het 842 B FEHAAL on, WA EQ] kTl
& AA0] &Esto] 49| Rt 5AE A7 WFE Uolrtof T Aojoh
TollA= FARIES] B7E 71 df9] xR FARIE 55 Edto] A, A
A, §874, B, "o 22 vl 719 BT 7S 7HAIAL S RE4 A9 ODA A
o} KOICA®] R EH|o]H Y YAP|EE Z}7}+9] 7]zof Baeo] EAISIAL B7styiet. B7F 2
T FE =3 55 vhRl QEGolE 2EE Ho|H 9] 2T/} AMGARS] HolA] FEofA
= 3A 7iAE FHo] £40l%1aL, ODA 34 ¥AR|ES] A% tietil= ODA A4S FEsto]
FE o U2 AHIAE ST 5 e FAG0] S A= Helrh o
ot = YA|E BE AlF5H= glolg 9] 7]&2 (technical) 2HES X} 118{5ka] dlo]E <]
M8 FA8= =01 ARAE B BeEsHA| o] & o UES A7 AB|AE JfAsof &
A FF IA= Foldrh. E3 5L 419 HolHE HelsHA o8& A== 371 7
gt Hlol8 S WAt Eo] HelRt FE= Algshs A JA 559 /Ao R EE2HH olF
f5to] = fAIE BT £82F 875 9] ERlste] AR|AE ZHAsS] wrtek & Zio|tt.
55|, "lolg 9] ZAl4do] /HAE T /ME Y ARE a3skAY fhofshr] {1t BtEH S|
24l JHE o]gsto] A £=3¥0] o, A HJE AlF = 245k H 71T = &
ojtt. ESF, A A4 AL B ARE ol8sk= A 5 AAREo] HlolHE A
| B 8 £0]1L AF402 &8 4 A stof /ddE o A+ S =
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Comparative Analysis of ODA Data Websites in Korea and
the Way Forward

Inho Lee

r ™

Abstract

This study compares and analyzes two Korean websites for development
assistance: the ODA Statistics of the Office for Government Policy Coordina-
tion and the Open Data Portal of the Korea International Cooperation Agency.
For the website evaluation criteria, the present study analyzes previous studies
on website evaluation and characteristics of international websites related to
development assistance and derives five criteria: timeliness, openness, flexibility,
comprehensiveness, and usability. The results of the comparative analysis show
that the Open Data Portal has high comprehensiveness and usability, but my
criteria evaluate the ODA Statistics as low. In addition, the criteria reveal that
both websites need to improve openness and flexibility for data utilization.
Therefore, for future advancement, this study suggests the provision of com-
prehensive development assistance data, data standardization for data combination,

and strengthening of systematic data provision services are suggested.

N /

Key words: ODA Statistics, Open Data Portal, Office for Government Policy

Coordination, Korea International Cooperation Agency, Website

Evaluation
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I. A&

=Y 9] theFst BokolA YAE HEHDigital Transform, DT)o] E4o6HA o= Q=
20239 @A, 59 SANEESY FoplA e HAET J=5TE 4Al7]& EQdof et 3ol =
ofx| 1L Qltt. 53] At X4l 7|&d} wgol Q= ‘AUER(smart farm) AFJol ek
=9 AT 8% HAF AX L Q). o] FAAERE 8 AvER AR AW 20199
ojFHE 24 FALUE FHFAHERE ¢ %—i‘—ﬂ% §2 F2H7IAR, HEY SolA &
FER AHARY S FAI5HAL, T4 %l KOICAOIAE HIHEY A Sl Hl
Eg® A=yAol & 45 F7to] ARtER ARQIS FXIgE B ITE==AgEd, 2018,
2020). ol=gt AHE2 A& FjE]o] 20229 % o]F KOICAE =1d¥E TRHE Aljjox
AUFEY Fof ARIES X Folt
2T 2 Azt AnEY BAER ARRY S7he Hdlste SAlsA/NEEE 2ol Ed
Tot Q] ofsitA, = 8 57t 5l Zoleh. EZ MEEATE EAISH}
A &EH FEA O] B4t Qlo] o} o] FRet Aol ollghe Ax 8 S7HF vt
o] =AML E SR, 2023). & AFtolA= AHER AR 2302 91t o8 24 5 st
el AESAZIE 7]9tof| gis] s Earat shgint. ojn] tro] Aol 2 FH=
o] AHSAVE 71N AR A B oy, SUKshe ANER AR Q0] ti-SSkal %
T & ek vhhsh] HsiAE =] dF sheint ofye), % HokE dSH) & 2
87} itk A& B9 FF =2 7INAA BEkE 35 & o AL, °olF E9 ARE
T YR ARY BAE Al 4 32 Aol

o
PN
)
H:l N
@

=1

rlI.
(o)
*rﬂr

=

. 2dtEge] Ho| @ el A
1. 2utERF fxg =99 A9

421 AR HAE Hlol FAIY] S0l Wt s E3t of 2% Wt ti-gsk] fish
Tol7|ssiet YA e A9 Folvt. AntERS Hofsy] fsiA= ol Ierls 9 o
Agstel IHE YA Y sA(digital agriculture), AFFE s U(smart agriculture) 5 A&
MYEL 3 olsfeta M=skst WQ vt et

Ao R FYPL AE9 e dE sU(Agriculture 1.0)004 19509 H|I=S} 5714
28 52 9 S @713 s 29 5MEY wd(Agriculture 2.0)2.%, 12|31 19904
o ol%2] HdsU(Agriculture 3.0 22 TG D5 U(precision agriculture)°lzh
A%elo} GPsel EA02 el AFINE o}, F0] A T EE9] ISHE olRL
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LS Wi}t AEEA17|E(Information and Communications Technology, ICT), Bld|o]
E], AF=E2IE{Yl(Internet of Things, [0T), E2F-E 5 HHIY UYEJIE 7|HEO & Sk= 4%
AT o139 FUS APE FU(Agriculture 4.0)°12F & 4= AtHHYE], 2022).

AHLE 52 7|29 AUsdS 7V E 43} 49T 7eS F5, 59 HolEHE 4
st E&FoEN 18E - ARY 5US FEE ke oItk ANE 59 S R}
U 97IeS UAE 7leR Aol 5 #ARE 5 THAAREY] $EE RY
UL ARE FYP2 71E9] w10l FH9] XA B EHHH oAl tlolEle} *1FA|
S(Artificial Intelligence, ADO] 7|¥F & sdo= ¥HHESH Aoz & 4 O]‘:}(7 “’]"“4
2022). AHIE 592 59 B4t 9 BIPIAE #ol1l HYAQ
of 7|&H3lo] 8L & US BT oflzEh, wAbE o At 9 5E QY B5 59 A9
2= 97t dtew HAEA - 2F2, 2023).

ojggt AHIE w A A AAZCRE HY gjE= FA0 itk 202049 1389
2ol 20259 2209 SEIE AW 9.8% HHEE AKH o= F7HE Ao= d&sta
o FY AUEEY AR 20209 7|02 2.4 g o|Ent. A AA AntEEY A
< AR dHEH, FolH27H40%), FH(30%), °FAlot - Bl R(23%), 71EH7%)2] Bl&
2 ARShL AHHAF 1, 2020).

ARPERE GPHA o7 FAET 7S 9 $ANE 59 s AEs] §A4] - BYsta
ARERIE YIS Bofl 9402 A5 AT = Q= AlAEE TRt oo AnfEg2 3}%3’*}
7159] AL et S E SOl tigt FEet HlolEE 7Rt g AA|
o] AegdS ddsta, A7) S o= Ed, oy,
Sl AREO] AT FEAAE 7heRt A1E o 59 sAFHE e?l‘:}(7 = 9]
2020). AVFERS F2 S V1S W ks 52 AS2ES A4
ERIHYS 53 9408 AF T & U= ALEHS AET ANERS E % &
UIE 24, AUME SAL ARfE QAR 5 A8 fofof| wie} of2] o]F o2& ARGEIL Q7=
sttt fElsto] AnfE by, AnE WED 5 JFARE 7EE0] AMETE gt

SHE HAE U GPSet Ho[HE 7|He & Sz FAUsdate weo] AT #l=A &
At gAd 71&d A AEs olF ST AE FUH/E HHo] Qe MEeE &
ULk AUtE F ERF A oA HAE 7lso] Eash] ettt 1A HAE U2
Y99 348 "AEE 5oV E AHErSAKRIE, 2022). HAE 592 5 @FolA
Tyote A= At 5 &9 HoT BibdE FIAE 5 Qe 71eol
B\ % RS- - AT, 2022). 5280 E 5Y FFZ HolHE Adstal QlF
o= A AHEE 4, AEAH], AUES 75 - BE|E wYEore] He gy} A4k
TFHs= AL Rl Rt Es e, 2021). dAEsYS AFAlseIlY St 5 417
&3 1&319 ICT 71718 88ste] 5474 Wl e s iRt oYz} ojsjaAR=
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(I 1) ANER-TY-59 Y CIXY 5 Hdel 72

A0tEE(Smart Farm) RS ERE R CIOE R L

M. x| OMe] =5 RS 8RS
A0rE Tt(Smart Farming) »%+L5H+§ ﬂiaj_zl f j su Liﬁﬂ s

. BiLoE. o0 82T 5
A0LE &Y (Smart Agriculture) | Zxauo el 0lE) 0|2 12| |~ 5

C|X| & &= (Digital Agriculture) : 82| & oM LiElt= O €3 7|5,
8T 7=e B8 s FH

S Z8RI2019)0M XA 7.

ES "ol AT 1aE AYe| T FHTL & 4 ATHCIAE, 2020). TR 285
OAE 7le2 &% AHolA] o] ofxirt Hof JHe] HI, 84, 284S Al
P o Qlth= AollA Qo7 Ak elad - 425, 2018).

g719] £ntER #Y FH golsg shuz AEsiEE (O™ DI 2

ki

HEAET= A2 s84E0Y e S SEA8(2015~2019) F8 ArtEd #
d A ARiSt 71E iE 59 ARERE AFoR ojo] TAvER St tiAl(EHSAt
AEH, 2015))), "AUIER Bt 715} Qi (FESAAET, 20160),2 B9 1AW AvtES
7le EaAEES A
2018\ BARA 508 WS “AEF A IRHIARATE, 2018) A= A0t
EY gAY E AR v A - 3 Ade TN AntERC] FdE dEs A
S AL AL HRATHeIE 71, 2020). 20219 12¥€0l= “HlHolE] - RIFAS 7|¥F ANESY
it SEAH@AFTA e, 2021)014 = FR7E AvERS] St 9l M EdlE F
A gilE 7iEe @ Al dS €EaL, 59 IR ANE s S49A8S 6] Al3E
dFgolztal <t vF Utk 20220]| SHSFAAET = "AntEEY Stke SO wAHA B

(GHSAAER, 2022)S Bl T dAE918 4 9 EESAL R&D Aol =8 AdS
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wasiolth $EATY £ 20219 39 TN 5 24 7| EAY'E 4| - odst

i o &
A dlolg A9 NI ot Al AHlA 92 B9 HAE 942 FE Ao st
5 b AloE]

q7gol

B

_I

7| 2AE w=E @ glofg BEA 7=, @ st
A g4, ® 5 - &8 - A 30 ZoF Wi 109 FAIAE 202597H] F10F

d2 HlolEe} JIEAIE Ve TUEekl &8st 10
A FATAIE AHsto] dHsh= 5 TAVIEE 3] 201 = FA°It

o] FEARE 7l 2 20224 712 AL 7Ie=(1]) tiH] 84.3%C] o= ot
HAFZIE718971Y, 2023). =] ICTESAV ) &2 <A 541 d¥i(International
Telecommunication Union, ITU)°A WHsk= ICT 7§ Z4¥(Global ICT Development
Index, GIDDE 7122 AIA 69120218l o]ETH). o213t 7|&eE v O & $h=o] AntEsg

71 ER FER ARICENE S 7R Hokx HeET 9lon, WeIgt =] -8 TRt
HES] S5k FAllolH:

20239 @A $2 FE7F 32 S AUE 5Y B AUER I FAUR ARS

17H Ao, F ik oF 1,1999 ¥ R o]2HHKE 1) ¥X). KOICAY 7
o, $2H7| A SHCE A 9 FH PihE 95 AnER 15 ARl
o, oAk oF 5249 9 fEolth ZF BA TRofA: T FAFAR ARl RISk Ql=T,
FHSAAE = HIEY, FHEYol, TEH, kAo %251&1]7]5; =
ZA

o] AnkER ARG 41 B0l 9UT, HYAROIAE AmHIXoL SN AntE P

E 1) 20239 3xf FTSQ ADE SYUADEE) 2 FLHEZ AY

I 2 & AR o

ARk A1t o 2)

KOICA(SI==X|&2ILt) h24.4
Lol J[0[EAZ KIATHSE ADE SAOMIE 7 Al ~

1 (22~'26/1.0002 £) 2022~2026 113.00
Lajn ADIESQ] DIAEEH 42 o DU 15 A N

2 (22~26/800%t £) 2022~2026 90.40

3| 2UCH ADIE =M JHXIAS KIPAI(22~26/9500" ) 2022~2026 | 107.35
SRUIFIAEH EIAAES ADIE 7|27]8t A CA=3} Si2IZIBA R

4 (23~'28/770%t £) 2023~2028 87.01

D 191e 99z, 29 2992, 39 299, 499 UE9s, 59 9.
2) MY A, AeAEE At
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E 1) AL

o P FT
Al 2 LR
KOICA(SIE 2R 504.4

7127|XT512 BN ADE ZMZ0EHE 22 S5t ZA20A

5| 2raAtel(22~26/5508t £)

2022~2026 62.15

hind SA = k=3 S S =2 =

o S e e LTS Y |
SRR 296.06
1| HEY HRX|O] ADE MM U A8 QE HP| 75 Al 2021~2024 | 35.00
2| HEE JUIY OE DR ADELD AR 2022~2024 | 35.00
3| ZECIO 2F NEH MA - DT ADIET A 2021~2024 | 49.20
4| TR HE|SS 28R X2Jts ANE SQi(E7|, MHaph 75 | 2020~2023 | 31.50
5| QIELAOL K-ADIER £QIS S5t U2|L|Y SAIASTHHARY 2021~2025 | 57.00
6 | SEMFIAL ERFAIE BHE DEMSH ADEL Mgl 2022~2026 | 45.00
7| MHZe| 7|2 ADIESY YU XA7H5E IIRIAS(GGG)) 2022~2024 | 43.36
MISAXIRE 177.00
1| QRH|7|AEH ADIER MRI7|SSIAME Y K| 2022~2026 | 17.00
2| F|H ADESY LATISHLHE =Y 2023~2027 160.00
L 195.00
1] ADIE 71&2 0128 XI&7Hseh QA Aol T K| AR 2020~2025 | 50.00
2 | QITUIAOF LAMAY SHAS 95t ADIE 7|EXIY 2023~2027 | 70.00
3| JRADIE shUpAtnist WSME M7 U AU AKY 2023~2027 | 75.00
e |sFRENR 15.85

2022~2025 15.85

o
LISt ADIEY 71& XY AMAADIEL Wik 2 2 2S5} 2|48t 7|S)

E51% 2.13
1| HE7IS - BUE R X[E: 7|27IRAH ADEMO], ZXiH Jts 2023 063
24 Y HHE T MSEE| AR '

RIAIKHAIEER. T45H7|2X|Y: OITHAJOF TBH=Y! 7|2 SIS 9|5t
2 |—| H =0 J—l' |§ | -” | |'J—|' [SR=] |§ So= T| 2022~2024 1.50

EX BARXNES. (2023). 20234 ZHHLEE SEIAIA =IO,
2= GGGI, Global Green Growth Institute.

4. KOICA AutEm A9l #al A 9 A3

gEE dE2718 KOICAE 109 F3or ¥ Hopol dieh Zobd 57132K2021
~2025) /& SHOIAT 7t Aehd AgEn 9 T2 2150, At ZEAdNEE F

o) fopa Huuelg sk gk

3) KOICA 127] 2ok W&, Bd, AvdA - B3}, 52/, & oUA, 15, TAl, I37|[&g4, 73385, 4
B oA
00, v .

46 | THIHEEH



1 3 s H=H2021~2025) 0141 SPgAo|1 FRRL HEFNI] 4 Aol
H|H ol Al 7HA] Mgk RS AASIAL Qe © 59 A 9 7EARE 4sh @ E840]
A&71s3e 5270, @ 71993t g Solt@==Ad e, 2021a). APFER AMY]
SRS 59 ABAMY Ao RA U=t Y AUER 15 A] 7T £ Qe Y o] A
7} AJuMEIet AAET TS, AntER I TS 71 A1 € B Ve e 59
A 72, B) T s Aol B2 AREARES Il kL & & Ut

KOICAE ESH ZANLAHL3]9] M7H6l7]< - ICT ODA F2%2H2022.1), ol A1
FKOICA HAE ODA Al 324 2H2021~2025),2 53t v JohEH==A@ e, 2021b).
KOICAY] tAg Ak @ YAE F73} &, @ YAE AHAES 71, @ BeA =24 4
SA7E F20] 30 A UFS AASHL St HEL E3] AE Hopo] HE7Fs3t Hofz
gAg 3573} 189 39 Al Z spolch. defo] mad AntE &/ 9 sAYEAA
5 B9l 7S A 2] AV Al A Yoks WA R YAE V&S 83l ol
B3l SDG2.3.2 At ARk AR BHAS Aaro] 7]ofd Ao 7ot Qlct

KOICAE= E3E 3= AH9] =8 CPS(#7Fd= 4=, Country Partnership Strategy)2t
o= A E4S EYE o= CPEH7IAXEAE, Country Plan)g 8% v} itk CP=
KOICA s9] AFFA7E HAE 4652 YR SHEU. CPol wet =d=9] =3 31
4 S EAto] 4 X YUT A Eofet =918 AotA L, olof wE KOICA AF19] o4t
FHiE o]FojR] 1 Qitt. 20234¢ 7|0 & CPA w270 Eof ¥ =d Z2 51 7HA |1
1= =7h 2470501, HAE Fopd] =8 RIS VI Qe F7ks 1479 o]t
s=/ga gAE 2o & o 7L Qe =7k SRR v, HEY, Z2H, ooy
o}, 7|27|AAgtolt}, o] F ofxe]z} 1] e u]obs A5 47h= B oju] AutE
T 3 Z2AEV FAEIAY FAT Q1 7l ((; 2) FX).

oN = R

=)

;O

tr

(& 2) KOICA CP 24: sZE/dE0F & CIX|RZ0F CP ] =7t

=/t SENYR0F CXIZ2=0

HE 0] =g

SE|p2
2tQA

ojemt

-
3=

EECEIW
HEH

A7t

IBS Af

1%

nd
=

OO X O O o0 0o|l0O
X | O O X | X | X | X

4) 4 B TAE B, OAE 424, OAE B4, OAg o
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D2HE

b
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O | Of

EX|7|AEH

OffH|Z=AL

AL S

et

=c|H|0f

Off 5| ZEA

EXNES

AHHE2

X| Ol X OO 0O|0O|X| X O|l0O|0O|X|X|O|lO|0O|lO|Xx|O|lO|]O|O|0O|Xx

O X|O X | X|X|O|O|O X |X|X|O|O|X|O|X|X|O|X|X|x|lOo x|0O

EX: KOICA. (2023) =g

1. ,kuPE:ﬂ-EEg}

E3} 107 d A9
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o] F=EA] 7] mzeltt. wEe] HE uiA] Hgah 75 FE An|Ae] 20z Qlet A
=9 EYSOE U3 = - w3t ICT 2EA] AX= o Hold 4 ATHEMIE 9, 2009).

TU=S 2R a#o|al A& 7hsdh AvER PR A9 =S fdiie

Y29 BAH7|E FZo|, 7158 S HIgZFCl 8912 EEo|1, AV|9t B, EAIANA 59
S5 Ee A% AR 7ol "o 53] AntERe] =Y 9 29E fsiAe FESAVe
7dko] Wepzjolnt, AntEgo|A 71t ARl 24 HoHE VHer & YEYHeR
B Q7] wZelnhelFF 9, 2018).

Aol LubERl P T 211 o]Q]9 g, 53] AvER = At =Y
ICT(E-$4171%) 718 @2 vefel7|= sttt 2016|°] 7] f=sd ?t= 1At 20t
EY Zd2 Hgsheat fE|24 FEHE EEUL, F8 715 €4 AlEAolZ #”l
7%5E EBA|E) £ YT E, 2020). BAE 1A 715 24t AntER, A5
3 2Xo| Alofohz A ANER 5 TRt 7o) AFEAL AT, £EF K-ArERY
F8 7I&2 1A 7IeclRil & 4 Jlo] AESA7IE 7He] Sasial Hlr] wiEold.

HEEA7E A} THste] A7 SAARATU)7E EHshs A5 A¥E 287 3
ot ITU= ICT Wy} #d 1=zt J24, 88, 24 5 34 114 AEE It FdA+
£ s, ICT 7HEA|4=Q1 IDIICT Development Index)S WHSIL Uttt FLA|H=
T4 BRENE SRR} S, PRE BRI, ALY A AL, 2ok YYD A8k
QI HIE, FHHE AF I HE Solth IDe ICT 7/idat RUEHate] s =8 4 A]7]
Hwo] avzos &89 4 QU =9 ICT /9] A7E 2 I 4=E 54
ATHEAE 9, 2022). 201730 SAE &9 F vzt URoF F3EE 78 9=
<9 <& 33 Zrh [TUE 202349 IDI <=91E /\HE Ato|ED Algof Ut

(F 39 IDI &0l =1 sd&oF 8 gd= F F22old, 35, ¢=2H7|28 &
SYorAoF m7EClolA WA &2 ICT 7Rk 251t 9,1% Ao & ujolE), e, HE
d, A=HAoF 5 SHoMoF 27HE2 SO &0l AT er E2H e FIT
Qo ofZE)rt =7E2 Shefdel EX3HH.

il

o

¢

I‘)‘

(& 3) IHT7|SLUHE IDI =9: 20174

2ol 24 IDI
1 ORIEZHE 8.98
2 Chstol= 8.85
65 OFH 20|t 6.20
79 23210|Lt 5.62
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& 3) AL

=% =18 DI
91 3= 4.96
95 PAH|7| A 4.90
96 = 4.85
99 FILA 4.82
101 L 4.67
108 HES 4.43
109 7|27|ZAE 4.37
m QIO 4.33
112 =2(H|0f 4.31
116 7Ht 4.05
117 A2t 3.91
122 SEEEZ 3.57
125 |22t 3.35
128 =0t 3.28
134 2l 3.03
135 QjQrat 3.00
138 AL 2.9
139 2tA 2.91
140 4 2.88
142 M1 2.66
143 Lto|X|={ot 2.60
147 YAl 2.53
149 7tHE 2.38
152 L1t 2.19
153 22 2.18
165 EtXLOF 1.81
170 OlE|T|0t 1.65
171 DR 21 1.55
176 Oll2|E2{0F 0.96

EX: ITU EHO|X|, (2017).
Z=: IDI, ICT Development Index.
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5 A7E % Hole vlwA 24l HlolEHE AFIT e WB(World Bank) SAEE
of F7he FAXEIE BRIt T AIEAAE 20231 ARIIE 7]E0 2 2021W%
7] Holeg Bk ATt § ATNME (& 3)9] IDI <014 Eig FolE B
ZoJobAlo} B FitobAlo} IEL RANRIA stk S thSolH TAUR S5
Sste, 59 Boolq thao] Aglo] 24T gl F715 ofehel 2ol ML

" SGoMok: T2 2AR, S2H7| A

" FHoMoL HEY, fEHoL, Shes ", YE

FGorrlor H FEoror 571 & fElUR SEFE=ToIHA BlaA] HolH7t Qg ARl
=7F AEsieith. A F<l migkt, S stolu= Alsigint. & AtollA TlolE 9] 717k
L7 =719] HolE7F 202087149 FAIEAL Rlo] 2003 dFE 202097HA = 75T

& AolM= AESA7IES] 79 ERS 37HA] ARE B9 YobE A} sl A HA
A= 1009F 1A Z 0l BE2die 719)E(fixed broadband subscriptions)©|™, 1007
F & FY 7R 2 ottt & A= JIEUl A& E-&(internet subscriptions)
19, 371 Hofl o= oAz AEUlS ARERE 7lRle] E&2 o Al WA= 10078

A

T el AEF =2 42 (mobile cellular subscriptions)©]tt.

[¢]

2. 9% 24

1) 10093 B2 &3 4

) =7HE9] 2003WRE 20209714]2] 1009 E2EME 52} 52 0|5 Y
g 23} 20204 710 g WEH(17.27), S-2H7148H14.48)0] B =7Hs0l Hls] &2 4
Ag Yetith. 1 9] =7HE2 ZEu(7.07), 71271AAEH4.49), UH(4.32), 2eA(1.67),
AEToK1.42) =02 UEPgth 22 20204 7|E =i 43.072 Ao|7t AFEE & 5
ATHT™ 2> ).

I
I

_1

5) World Bank EA|Z9(https://data.worldbank.org/ H&Y: 2023.05.05).
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(a8 2) 100" H2EWME =X} £~(2003~2020)

o

Z£%: World Bank SHZEE(https://data.worldbank.org/ H&: 2023.05.05).

2) AR A &

WY =7=9] 200395E 202097H4]9] IEY ARE & 015 249 23t 2020
d 71E0R 7|2V AARHT2%), FZH7IARHT1.1%), HIEW(70.3%) $E08 YERst 2
L2(54%), BEW(49.8%), UIE(37.7%) w22 et 22 202095 7IEo= =2
96.5%1tH(1E 3) F).

(a3 3) QIEH A2 28 30](2003~2020)

£X: World Bank SHZEH (https //data.worldbank.org/ &£Y: 2023.05.05).
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(a3 4) 1008Z DHIY M=E3 =Xt £(2003~2020)

Z£X: World Bank SHZE(https://data.worldbank.org/ &&Y: 2023.05.05)

3) 10099 mupgd &g 754

AW =72l 2003 5E 202097149 Rt AEY F=AF ¢ o018 247 2t
202048 7IEoR AHIES HIEH(143.75), ¥elH(133.32), 7127142 8H(132.40), YIE
(130.20), FHETIoK128.60) <=0IAHS). F-2H7]128H99.58) % 212.2(63.34)2 100 ©lst=
Ut 22 20209 71E0R T2 136.0101CH(LE 4) F).

3. 4 23

AFoM= AAE A (time series analysis) 28 F Q1 ARIMA(R7]3]7]++2]0]5-8
-, autoregressive oving average) B¥-S -85t0] AlgH; 9 AlEH 29 £A29] g
FEEA7E 71N AEE dISstaAt sigith. ARIMA 232 #7137 (Autoregression,
AR), F&olsH#(Moving Average, MA) ¥ xHi(differencing) ¥ 23St ZFolct.

AAGEAS B4 o) HEE AAE AARE 883t AAE Ams AlREe 5500 w2t
7159 A= & 5 Aok AAE HolHe B T SHAA B AAD(stationary
time series)¥} H]ZA} AlAD(non-stationary time series)@ F-EE+=4|, A|AE A=w7t £
9] A& WEols 4 A0l e Ao Husitt, &S o] oA BIFAA
AL A=E FAAGR Hgofjof gttt BIAGAIA Dol sl nAt XH(differnce)E 4343t

%]

= Zdll(decompose)g B9l FHdS FEIITH
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E 4) 10033 EzCHE 15X £ 6|5 Z2H2021~2025)

=18
2021 2022 2023 2024 2025 (%, OFx|at
=l [=[))
Cambodia 1.627 1.829 2.031 2.232 2.434 170.7
Lao PDR 2.297 2.916 3.536 4.155 4.774 284.5
Philippines 8.783 10.493 12.202 13.912 15.622 220.8
Vietnam 19.085 20.892 22.699 24506 26.312 152.3
Nepal 5.091 5.855 6.619 7.383 8.147 188.3
Kyrgyz 4.699 4.901 5.102 5.304 5.506 1224
Republic
Uzbekistan 15.932 17.378 18.824 20.271 21.717 149.9
ARIMA(p, d, q) &3 ofefie}t &t
y;, =c+ ¢1y;—1 +¢2y;—2+'-‘+¢py;—p+918t—1 +028t—2'"+048t—q te
o714 pe A718H 29 X4(AR order), g °l5Hd ZFYJ A(MA order), d

+ AH(difference)?] A5 UEHAT ARIMA 232 541 6]' I #siA= A AAE
olB 9] BFAES AAStAL, BT A% AR AdS wFA. I A9 p, d, q &2
B EPe FA5HL, B S 59 At RS AEsih npxeto =z, A9t 2y
= "}*9'6]'04 e FE dSslz o dlolE o 42 R TS ZESHAHKE

X]‘Z)
4. &35 ICT 7|4t o= 23}

1) 10099 BHRedc 3= $ dS

10089 BER2EHE =2 $20f Hish 2025@7HA] A&t 43 20254 7|2 HEY
of= 2.4347, E’r A 47747, HEHE 15.6227, HﬂE‘a*% 26.312%, YlE 8.147
B, 7127| AL 55060, S2HZ|ATE 21.717H0E ASE U S7HEY Zol7t 9l

QA HESMES] T84 S BE 7l M BARS F7H A0 AZHgitt 2020
W o] 7P B 3718 202 dEHe dehe shesgon, 1 thgoat Beluo|
ek 5) F).
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(d% 5) 1008 BE=CME F=X} & 0l FA114(2021~2025)

Cambodia Lao POR

15 20 25
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e e e
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=
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w9
™,
"

L Wi
Hepal Kyrgyz Republic
=
@
i e ; -
{ _ e
ra =
# ¢
i / i. /
= & )
B o« _f B _ {
7
# e
a & —
00 ol b kb 0 L 2008 201 0 2020 arrs
L L
Uzbeklstan
g e
i -
F / T
'! 2 _l,f;
IR /
£
B K
__//
- —
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L

2) 989 AHE Ee

QIEIYl ARE B85 2025U7HA] cll&st A3t 20254 7|&0. & ZrETol= 52.761%, 2He
2 76.981%, HIH 63.018%, HETS 89.864%, UL 59.164%, 7|27|AAE

SHIHEE



105.627%, F-ZH|712%2 99.391%=2 AISE it 20201 H¥] 7 wi=A| S71d A=
d&se yehs dEoller, 1 tEers HeARH((IH 6, (E 5 D).

(I8 6) AUEYU A8 28 FMIM(2021~2025)
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(Z 5) QY A2 22 OIS Z1K2021~2025)

2021 2022 2023 2024 2025 (%,sjnﬁ'%*

AT CH])
Cambodia 45 47,417 49,416 51,188 53 116.8
Lao PDR 59.4 64.467 69.128 73.319 76.981 142.6
Philippines 52.443 55.087 57.731 60.374 63.018 126.5
Vietnam 74.212 78.125 82.038 85.951 89.864 127.8
Nepal 41.992 46.285 50.578 54.871 50.164 156.9
Riyprgty)ﬁc 79,725 85,451 92,176 98,902 106 146.7
Uzbekistan | 76.758 82.416 88.074 93.732 99.391 139.8

3) 1009 wHlA MEY J1=A 4

1009Y 2Hl AEd TER; 22 20259714 di=3t AT 20254 7]1%0 2 ZHHTjok=
114.37'9, koAt 71.679%, BelWe 164.557%, HIEWLS 150.8547, ¥l 113.233
o 7|27 AAEF 118.5039, 5131]7155}3 128.508M 0 d|=x|oict. &) ojH] 744 v
A 371 Aoz AEuie ks Sxu7]Adolglon], 1 teogt WelHolgrh(E 6),
ag 7 3.

gurlol, vE, 712714480 39 20000rh Fag A7 el e 2R
o}, Y&, 7|27]AARS 20209 7[£02 flo]g $=Xx]7} o]u] 100°0] ol 7HRIS] Mut
U E o] fRE o|Foirty W 4 A TEo] stet SA] TiEt o &L ojnl7}

glttal #ad = St

H 6) 1008 2HIY AS2 =X = 05 Z2H2021~2025)

stg

2021 2022 2023 2024 2025 (%, OfX|at

O CHH])
Cambodia 117.918 114.37 114.37 114.37 114.37 88.9
Lao PDR 65.014 66.68 68.347 70.013 71.679 113.2
Philippines 139.572 145.818 152.064 158.31 164.557 123.4
Vietnam 145.172 146.593 148.013 149.434 150.854 104.9
Nepal 126.809 | 123.4155 | 120.021 116.627 113.233 87.0
Kyrgyz 129.676 126.883 124.09 121.296 118.503 89.5

Republic

Uzbekistan 105.368 111.153 116.938 722.723 128.508 129.0
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ad 7) 1008g 2L ASY F=X £ ol FAI(2021~2025)
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Z7HL 9 A7 Wis) BolS T Ut SR AT, HE ST ey Ik /1%
weh, B3 ey 508 o) A AAHOE Agigol BIHT 0T &5t 9o

& 9lo) Agerno] fig FA4S Fol 1 Uk o] 9Fe, HE SEE gAY P 5
€ 4 2] R SUR AP 240 ofd 2 ek A3 E%Ol
E

<) H s U
2 Mk 9 difE 7ol w2, olF &9l Walshke QT%%OH QP?J T UAS AeR

=
#£oF ODA AHI2 EE=9 54 7I&E, 715 9 &4, HAE 9 a4, dx]9

s
sihkE 8 5 AR Aol 92 F= a”le] tpdsial 7HAARl Aol Slof A £4
< &3 HI 53], 7IRAIE S 245k A2 ARRIY] B B4 Fa’t FEolH
A9 & HIA, AYAE H2A, =2 A4 52 U2 AR AAlHl 2A 9% =
F2 82lo7] HEolr. JEEAV]E 7IRte] BARl AntEge] APole ol dxbAdl
24 Qo YA [lzEte] FQlo] T3l & & k. JERSAV|E AZEe o]
SUEOF FEYE ARRlolA = & A EA] okd a]lolu, AntER] QoM 7MY A
ZQl FEolFal & 4 3l vf ool ik 24 gAY BeHd = St

Atoldes 242 S8 YIS FH2E oln] 2 FESAVIE 0] F5E 0
Ve AT 5 ATk A=A AIAIE 242 S8 BAN 77152 dlolElE 20259714
A&t 23}, A&H 0|1 THE £ JHEAV e &2 TAo] AAE . FH Y 7Y

s

A 20250 A=) Hlahd tha HleRt 59 4 %‘% et 7709 g A
7Mele] QeI Fgolut mujel o] BFe 2025W iR o]F0)d o2 o5 u}
23], QlEjsl A48 28e] A5 SYoMol FrHEol UF A5 4ol B 4 9 A
2 oEEGiE, ofeie B e P ATk HEe ST A9 SY 2 /19 e 29
sher] 88 75T oIX7} 9le Aol

Ty ARelAE PEEAVIE Axert F50] Henal i U AvkE 59 U]
WSHES. =ujo] $27} gupt 9lom W89 7|3 o]¥A FHEER] 5 492 ZHO

&

el

T
o
o

J

+a:
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B BASIA Zch ek TR GARAE BA) S0 ALY TAIES} oL
ArbER AR] E99] $8% Qaolth BaAste] FAVITE FHOE TN HEeA e
o ZaA4E 2T Y B, FFOIe 5UF HUL PR U BojE 2T B
a3t & Aol

k]

rol

Y8, A, ot BRIE. (2020). AMER =0l Wa7t wARJAL] FEoJAte] A=
VI AT o5 YK, 282), 119-138.

TARALS. (2018). ATFER T BIoF A& TARATESE.

HARAR}E. (2021). Hgjo/E o1& A5 7]FF AnfEES SRF ST, AE: BARAYE.

WARASE. (2023). 20234 FANEEE S FAG(CD. A BATALS.

A, 2FRL. (2023). 2PER 719 229 7leARISH 40 M) w3t Al A+t KBM
Journal, A1), 177-201.

Ay, (2022). AREEAY] F8 BF S AH ALK oFgAREerslK, 253),
397-419.

UAF, AT, A, F47, A0E, BAH, 2020). AEESY SEPF o U B

AE, AYE, Ve, BE7], AL, DT, WA, UAL, @418 (2022). HEF SDGS
o)y 232 H OXE AU FaF BT PPk A% Wb EHAATY,

|71, (2020). S AUHE 3P| T O WY, FEEFIAT T 53, 59-81.

SYNET|SI VGG, (2023). 2022 SHYE TJeE BF e 5UNES71209719
SUSAEL, Q015). AEF FY fF AL SUNEL718819

SUSAEL, Q016). AEF Y 745 B Ag SANENL71H
SUSAEL, Q022). AESY S FF FYGL WOk Ag wUART| L7198,

BEEARIE. (2022). YA 5T AUESAQ] 2Jol=? https://www.aflnews.co.kr/news/
articleView.html?idxno=227887

G, HeAE, A58, AT, 9L (2009). wHQL ICT HEHA| 4 et FJES} s
WA et sHFY - FHAF 3d4), 1045-1064.

o[g7]. (2020). FU| AntESE AWES} St YW FHOR. FFHA 72 80-93.

ojFF, F43, AIE, weHl, AE, A7F. (2018). AU EFY FY AL Aot e
Azl A ek le AT,

o[, (2020). FHGEYFL] 5 ApER A7 LA HF 45 AL OAD AntER
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FAEAT AA AR FE D ASAE] Aled, AduSATa, s

ola%, A2 (2018). MI=AE &% 7SS gishy] 93t UAd 71«9 A8 #3917
ggd, 1303), 113-130.

AR, e (2022). UAE Y-S A5 Huw 78 AvE B AARL o5 /e
4710), 1735-1745.

%841 (2019). HbjojE] 2§ APfER YRIY FFE 7]=: 2019 Tawd7dAets] Ak,
Al

5152, (2021). HAEEY, 2 Y9 vHE AJA, 1HHAA, 393,

SR AIgE . (2018). YL yRjo} oI F7] YrkE FE[o]E] AnFER Tk AF(KOICA &
RIF ]l ZZ2 73 2018-2020). g rE=AF S

A (2020). o AFPE FY7l9] JJRIe HIEY HFE 2705 XY A RIPFR]
7] A % ZJRAe FEAFIKOICA ZEF Bj=U2 T2 T2 2020-2026). /9 o=
B

SEIAIEE S (2021a). FEHE FEH2021-2025). 3 S==AF .

A==AGED. (2021b). KOICA HAJE ODA AP #8d312021-2025). de d==Ad<.

SsE=AE S, (2022). KOICA Country Plan Overview(2022-2025). /3'a: SH==A| gt

e=AEE T (2023). A3 52N In FAERFY #/5FHH (p. 249). e otelA=ymHof.

ITU. 2017). The ICT Development Index. 1TU. Retrieved from https://www.itu.int/en/
ITU-D/Statistics/page/IDI

jisel)

jinel)

d: 2023.5. 9.
9 2023.6. 2.
AA 3L 2023.6.20.

IHHLEHE | 61



Analysis and Forecast of Information and
Communication Technology of the Recipient Country for
Smart Farm ODA Projects:

Focusing on the Key Agricultural Development Cooperation

Countries in Central Asia and Southeast Asia

Jiun Kang’

4 )

Abstract

Korea aims to expand smart farm grant aid projects to recipient countries
amidst global crises and climate change. A multilateral analysis is used to as-
sess various factors, including climate, environment, legal system, and human
factors, that influence the success of agricultural businesses. Access to water
and power facilities is crucial, but the significance of digital infrastructure, of-
ten overlooked in traditional farming practices, is paramount. Therefore, ana-
lyzing the digital infrastructure is essential for smart farm success. The analysis
confirmed that a highly digital environment has already been established, es-
pecially in Southeast and Central Asia. Therefore, continuous improvement of
the digital environment is expected based on future predictions through time

series analysis. This analysis can determine the direction of the spread of

/

Key words: Smart Farm, Digital Agriculture, Information and Communications
Technology (ICT)

Qmart farm aid projects.
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Impact Analysis of Organic Certification

Subsidy on Economic Welfare in Uganda
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Abstract

There has been rapid growth in organic agriculture worldwide. Pragmatic and sys-
tematic policies and regulations with sufficient support are required to leverage these
opportunities. This study analyzes the impact of the certification subsidy policy on
the welfare of consumers and producers in the Ugandan organic market and Ugandan
Government. Results indicate increased producer surplus in the domestic organic
market, although the subsidy makes total welfare loss. Therefore, this is an effective
policy to secure and improve farmers' benefits by enhancing their market accessibility
and increasing income, and to generate more interest from non-organic farmers in

organic farming. Besides, positive environmental effects are expected. This study sug-

gests relevant policies based on the findings and other factors improving its impact.

N
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[. INTRODUCTION

Uganda has the second largest number of organic producers? all over the world
after India ((Figure 1)). Their organic agriculture area is 185,598 hectares, which
is 1.3% of total agriculture area (Willer et al., 2021). The growth of organic
agriculture in Uganda has been attributed to a few large cooperatives and NGOs
strongly promoting organic agriculture, and considerable progress in developing
domestic standards and certification bodies (Walaga, 2005).2)

Following the trend, the Ugandan government has released “Draft of Uganda
Organic Agriculture Policy’® in 2009 and finally launched the “National Organic
Agriculture Policy (NOAP) in September 2020. It has taken more than a decade
until launching the policy after releasing its draft document presumably attributed
to the fact that the government was skeptical of organic agriculture until they

have seen its positive results (Wynen & Vanzetti, 2002). This is because of rela-

(Figure 1) The ten countries with the largest numbers of organic producers 2019

India [N 11366'226
Uganda (2016) | 210353
Ethiopia (2015) | 203°602
Tanzania (2013) [ 148'609
Thailand [ 118'985
Peru [l 80'785
Turkey [l 74'545
lkaly [l 70'561
Madagascar [l 69'505
Togo [l 48'443

0 500,000 1,000,000 1,500,000

Mumber of producers
Source: Willer et al. (2021).

1) 210,352 (Uganda) and 835,000 (India) in 2016 ({Figure 1)).

2) The National Organic Agricultural Movement of Uganda (NOGAMU) is an organization uniting
relevant producers, processors, exporters, NGOs, other institutions and organizations to promote
and develop the organic sector in Uganda. It is established in 2001, and in 2002 NOGAMU
spearheaded the development of a certification program in Uganda (NOGAMU, n.d.)

3) See {Appendix Figure 3).

64 | FHIHLE



tively low productivity of organic farming which is the world on-going con-
troversial issue and also internal conflicting interests e.g., a government organ-
ization, Cotton Development Organization makes some profits from pesticides sale
(Chell, 2013). Nonetheless, there have been many requests and a big need to sup-
port the development of organic agriculture. The long-awaited supporting policy,

NOAP however still has room for improvement to be effectively implemented.

1. Background

In Uganda, 95% of all farmers are composed of smallholders (Adebiyi, 2014),%
and among organic farmers as an estimate, non-certified farmers who don’t have
organic certification are three times more than certified ones (Walaga, 2005).
These non-certified farmers have not got the certification mainly due to the high
costs of certification program. Some of them have other reasons e.g., it requires
loads of paperwork while they have lack of literacy or their products are originally
not aiming at external markets which have lots of requirements such as the scale
and standards in aspects of homogeneity, packaging, sustained production over
the year, etc (Caceres, 2005). But these reasons are still to an extent linked to their
financial status. Consequently, they cannot get the premium price that is varying
from 20% to 300% of conventional products price (Taylor, 2006), although their
produces meet the required standards of organic methods.

Nevertheless, these non-certified organic farmers are still using organic farming
system without receiving organic prices. This is mostly because they can hardly
afford chemical pesticides or fertilizers. They only use traditional means since
they are not aware of organic approaches nor accessible to training of basic
organic practices to improve the productivity and profitability of their farms, and
are called as ‘by-default’ organic farmers (IFOAM, 2013).

Meanwhile, one of the objectives of NOAP is “to ensure the credibility of
organic agriculture through adoption of appropriate standards, certification and
accreditation”. To achieve this objective, NOAP have several broad strategies such
as promoting awareness on certification system and supporting enforcement of

certification.

4) The definition of smallholders differs between countries. In Uganda, smallholder farmers (by defi-
nition) cultivate in 0-2 acres of land (Pouw, 2008).
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2. Objective

This paper assumes that the Ugandan government would further develop the
NOAP (in this paper considered as organic agriculture “certification support policy”
for its urgency) since the policy has not been long since launched so that its
impacts/results are unknown and also its document still needs more detailed
implementing strategies based on economic analysis. The goals of this analysis
paper are therefore (1) to anticipate how supply quantity would change after
implementing the policy on the farm-level and (2) to compare the welfare change
with and without the certification support policy by estimating its potential
economic impact on welfare of producers and consumers in the Ugandan organic
market and the government. With the results providing rationales and direction on
strategies for certification, it would also identify other factors or external effects

influencing the welfare and discuss policy implication.

II. POLICY DESCRIPTION

1. Certification Program

Organic certification ensures that the farming process follows the requirements
of the standard for organic agriculture. The costs vary on the size of operation
and by the certification agency. The certification program includes investigation,
administration, travel expenses. After the first investigation, it is reinvestigated on
a regular basis and farmers have to pay for it annually (See {Appendix Figure 1))
Then, a certificate is issued every year following the successful inspection (René &
Els, 2004). This certificate is essential for organic products sales since consumers
of organic produce rely on the organic certification proving whether or not the
products are literally organic (Tumushabe et al., 2007).

Besides on individual certification which is one certification issued for one
farm, there are other types of certification. Another one is Smallholder Group
Certification (SGC) system. In SGC system, smallholders can form a group with
similar organic farming practices (Adebiyi, 2014) i.e., homogeneity of products, lo-

cation and production system, and apply only one certification as one operator.
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The group must be large enough to maintain an “Internal Control System” to man-
age the group, minimum of about 30 farmers (Tumushabe et al., 2007). Then, cer-
tification agency investigates a few spots instead of all of the farms belonging to
the group, then the costs will be shared. This system lightens the burden of farm-
ers by reducing the effort and the fee of certification assigned to each farm.
The other certification system is Participatory Guarantee Systems (PGS). [IFOAM
defines PGS as “locally focused quality assurance systems that certify producers
based on active participation of stakeholders and are built on a foundation of
trust, social networks and knowledge exchange”. This system works in the local

market so that it is suitable for those who are aiming at local sales.

2. Policy Types

There are two main ways of certification support policy. One is establishing
organic certification programs by the government and offering it on a no-cost or
low-cost basis to farmers (POETCom, 2016). The provision of subsidies for
certification is the other one. For this subsidy, the government covers certification
costs and the form of the support can vary (POETCom, 2016). For instance, they
can decide to cover it fully or partly and to put the limited period on it or not.

The former type is more likely to distort certification market which has different
preference of certification agency by farmers. The latter one, certification subsidy
policy is used for this analysis, since this is the dominant way on the globe> and
usually, the governments set the maximum amount of subsidy e.g., max. $3,000

per farmer.

3. Policy Aims

As a strategy of organic agriculture policy, the governments adopt the
certification support policy in order to ensure equal access of all operators to the
domestic and the international markets, to increase their profits and also to

encourage and support conversion of conventional farmers into organic farming.

5) Currently, the U.S., EU, Tunisia, Philippine, China and some pacific islands are implementing the
subsidy (POETCom, 2016).
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III. THEORETICAL ANALYSIS

1. Organic Market

In general, developing countries rarely have a proper local market for organic
products due to low purchasing power of the local people and insufficient
marketing efforts. Thus, export is the major sales strategy for most of organic
producers in developing countries, given the small size of local markets (Scialabba
& Hattam, 2002). With the same reason, Uganda has a small domestic market, so
their organic products are export-oriented for the demand dominantly from
western markets.®) For example, the domestic market in Uganda for organic food
stood at around $700,000 in 2008, which just reached about 2% of the total
organic export value (Willer & Lukas, 2010).

Meanwhile, the small exporting country can’t influence the global market due to
the relatively small supply, which means the import demand that a small exporting
country faces in the international market is perfectly elastic, then the country is
a price taker (Koo & Lynn Kennedy, 2008) (See <Figure 2)). As such, although
Uganda is globally the second largest country in organic markets in terms of the

number of producers, its production quantity is not significant enough to affect

(Figure 2) Organic market before policy implementation (Left-Domestic, Right-International)

P ES

D
P ] ED»
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0 Ci.d Q Q QL Q

Export
2 <5: Comsumer surplus
A Ps: Producer surplus

Source: Koo & Kennedy (2008).

6) Most of their products are heading to export markets sold in Europe, The U.S. and Japan (IFOAM, 2013).
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the world market and the world price.”)

As (Figure 2) indicates, in a closed state, the equilibrium autarky price (Pa) is
the price which matches domestic market supply with domestic market demand.
Whereas, if the international price (Pw) which is determined by global import
demand (ED) is higher than the autarky price, then the country will export the
good in an open-economy as determined as ES curve in the right graph
(Suranovic, 2012). In a same line, if the international price is lower than the
autarky price, the country will import the product (Suranovic, 2012).

Supply curve (S) is calibrated as follows:

Q) =a + bP
*hb=e Q=P
(e: elasticity of supply)

In the Ugandan domestic organic market, there has been excess supply because
of the lack of demand. Meanwhile, supply has been continued to grow as certified
products increase every year,® and it has generated even more excess supply
going to the international market. {Figure 1) represents demand and supply in
Uganda domestic organic market (left side) and the international organic market
(right side). The difference between domestic supply quantity (Qs) and domestic
demand quantity (Qd) which is excess supply in the local market, is what they are
exporting (Qe) in the global market. This is the situation before implementing
certification subsidy policy, and consumer surplus (CS) is the area of DPwA and
PwBQdO is producer surplus (PS).

After adopting the certification subsidy policy, in supply side, farmers will
increase production since subsidy reduces production costs and also there will be
more participants who were originally either non-certified farmers or conventional
farmers. Therefore, there will be supply increase while demand won’t be changed.

(Figure 3) represents after-policy situation. Since certification costs are applied
according to the size of farm operation, subsidy is calculated per yield of kg in

this graph, which means marginal cost decreases by subsidy. Then, supply curve

7) The world largest organic coffee producer is Peru (25%) followed by Ethiopia (18%), Mexico (18%),
Honduras (7%), Indonesia (6%), Brazil (5%) (Potts et al., 2014).

8) Uganda organic producers increased from 45,000 in 2005 to 190,552 in 2014 (FiBL Statistics, n.d.).
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(Figure 3) Domestic organic market after policy implementation.

P

W T & & Qq
[ & PS: Producer surplus change
[ & G5 Government surplus change

Source: Koo & Kennedy (2008).

shifts to the right (S') in parallel as subsidy, yet the price (Pw) is not changed as
Uganda is small country whose organic production doesn’t affect global market as
explained above. It makes a change of welfare. PS increases by the area of BCFQd
while CS remains the same. Government surplus (GS) is negative value because
government expenditure is generated, which is area of PwCEA, as all of new
supply quantity (Qs’) should be covered as the subsidy object. Since CS remains
the same, total welfare change is determined by the change of PS and GS. When
PS change is larger than GS change in the absolute term, there is welfare gain,
and vice versa. As a result, in the subsidy case, there is a welfare loss when the
government provides it.

PS change and GS change are calibrated by following equations:

APS = AQ - Pw
AGS = Qs' - s
(s: subsidy per unit)

2. Conventional Market

Certification subsidy causes a change of welfare in the conventional market as
well. Its supply would decrease since some of the conventional farmers will decide
to convert and some of the non-certified producers will leave for the organic

market. In this case, supply curve moves to the other way around i.e. to the left.
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CS would decrease, whereas the change of PS would not be clear. Accordingly,
total welfare change is the sum of the change of consumer and PS, because there
is nothing changed in the government side for this market. Yet more details are

not described here, as the main object of this analysis is organic market.
IV. QUANTIFICATION

As the example to quantify the theory, organic coffee is used, since it is one of
the main crops produced and exported by Ugandan organic farms, especially for
smallholders.9 For example, the leading export products of Uganda by value,
ranked in order of importance in 2004-05, were coffee, cotton, fresh and dried
fruit and vegetables and sesame (each contributing at least US$ 1 million)
(Tumushabe et al., 2007).

For quantification, there are 3 scenarios. The first scenario (S1) is providing a
subsidy covering 50% of the certification costs, the second one (S2) is covering
70% and 100% is the last one (S3). And this subsidy would support each year all
of those who were already doing organic farming regardless of whether it was
certified or not and also those who have converted to organic agriculture, which
means all farmers using organic process at that moment.

All required data are described in Table 1. Here are some assumptions. First, it

is assumed that all of the production quantity is sold without leaving any stock.

(Table 1) Data used for the quantification

[tem Value
Production quantity 2,300 tons (Potts et al., 2014)
Land size 4,500 ha (Potts et al., 2014)
World price (per kg) $5.034
Subsidy (per kg) $0.17(S1); $0.24(S2): $0.35(S2)
Supply elasticity 0.2 (Hoyt & McMillan, 2004)
Premium percentage 20% (CBI, 2014)
World average certification cost (for 3 ha) $53010) (Saunders, 2018)

9) Smallholders generally dominate production in coffee and cocoa (IFC, 2013).

10) This value is in reference to two international certification bodies (Ecocert and OCIA) - $525
under 5 acres (Saunders, 2018).
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(Table 2) Calibration of three scenario (S1, S2, S3)

Scenario 1 Scenario 2 Scenario 3
Qs 1,840,000+91,378.62P
Qs’ 1,855,5634.37+91,378.62P | 1,861,930.87+91,378.62P 1,871,982.51+91,378.62P
AQ 15,534.37 21,930.87 31,982.51
APS 78,200.02 110,400 161,000
AGS -393,640.84 -557,263.41 -816,193.88
ATS -315,440.82 -446,863.41 -655,193.88

Source: own illustration {Appendix Figure 2).
Note: PS, Producer Surplus; GS, Government Surplus; TS, Total Surplus.

For the price, average price of two types of coffee is used and 20% of premium
is average percentage for premium price of organic coffee. World price and

subsidy are calibrated by following equations:11)

(1) World Price = Average price of Arabica and Robusta coffee (World Bank,
2017) + 20% of premium
(2) Subsidy = World average certification cost for 3 ha + 3 X Subsidy %
+ Yield in kg per hal2

Based on these figures, welfare change is quantified. According to the theory
above, CS change is 0. And the government expenditure is new quantity (Qs’) mul-
tiplied by subsidy per unit (kg). PS is supply quantity change (AQ) times subsidy.
Table 2 shows the results including supply functions, change of PS and GS (APS,
AGS), total welfare change (ACS+APS+AGS=ATS) of each scenario. The results
suggest that the smaller the subsidy (per kg) is, the smaller the changes of quantity,

PS, GS, and TS are, and this subsidy will make total welfare loss in any scenario.

V. DISCUSSION

The quantification results show that all of the three scenarios make total welfare

loss, yet they are made at different degrees by differentiating the percentage of

11) Source: own calculations.
12) Production quantity + Land size = 2,300 ton + 4,500 ha.
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subsidy. This means that the government can design the subsidy according to their
target, goal and budget of this policy. For instance, if they want to maximize the
increase of PS regardless of the government expenditure size, they can increase
the subsidy. This section discusses some limitations in the quantification, other
factors which may influence the welfare change and also external effects

generated from organic agriculture.

1. Limitations

In the quantification, there are a few assumptions due to the insufficient data
and complexity. First of all, in the reality, certification costs are including a
certain amount of fixed costs such as application fee and inspectors’ travel costs,
so subsidy cannot be calibrated simply through dividing the costs by the yield.
Also supply elasticity 0.2 is for general coffee supply elasticity in sub-Saharan
Africa and each data here was collected at different times. These aspects might
distort the results to an extent. Secondly, only one type of certification which is
individual certification was considered, but there are other well-used types. For
example, SGC system will reduce expenditures of both sides, the governments and
producers. This system can be a strategy of the government to reduce costs in
practice. Also, only the short run impact was analyzed. As described earlier,
subsidy period can be adjusted by the government. Assuming they set a limit on
period, in the long run, there'll be a big change in welfare after the period, since
the government expenditure wouldn’'t have to provide the subsidy anymore for this
supply. Last but not least, this analysis only considered economic welfare change
and this is the biggest reason why it couldn't make a welfare gain. Next section

will describe this aspect.

2. External Effects

This paper has only analyzed direct economic impact of certification subsidy on
organic and conventional market. However, the government intending to develop or-
ganic agriculture sector by subsidy, is likely to consider the non-monetary value of

external costs and benefits of organic farming as long as they concern social welfare.
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Organic agriculture is known to be a way to make soil healthy and sustainable
ultimately in order to prepare for food security in the long run which is one of the
globally critical and urgent issues. This is the main reason for lots of countries to
develop organic agriculture sector using the policies, even though it makes total
welfare loss in terms of private economics. Thus, including the estimated values of
environmental benefits would change the analysis results. To be specific, organic
farming increases external benefits by reducing external costs of conventional
farming for e.g., its water pollution or greenhouse gas emission. These external
effects motivate the government which is caring about social benefits to provide
subsidy in spite of total economic welfare loss.

However, there are also skeptics who have doubts about the positive environ-
mental effects or insist that those are not likely to be clear. In a prevalent view,
organic agriculture achieves relatively low productivity, which means it is in-
efficient compared to conventional farming. With this perspective, organic farming
would need to take more time and land in order to produce the same amount as
conventional method does. In case of land scarcity or lack of finance, they would
have to cultivate more often without a fallow. Furthermore, since most of Uganda
organic products are heading for international market, increased organic products
would lead to more exports. Exports require more international transport, mostly
by shipping to deliver products, and this increased shipping will create significant
amount of GHG emission.13) With this negative impact to environment, environ-
mental benefits of organic agriculture can be offset to an extent.

These conflicting external effects make it complicated and less obvious to
evaluate the environmental impact of increased organic produce. Monetizing and
comparing these external costs and benefits will be an option for the further

research to expand and deepen this analysis.

3. Other Factors Influencing Impact

In reality, there are more factors which can affect welfare change in practice

and should be taken into account by the government when designing the policy.

13) According to IRENA (2021), "IMO(International Maritime Organization) warned that in the absence

of suitable mitigation policies, GHG emissions associated with the shipping sector could grow
between 50% and 250% by 2050".
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Above all, whether or not non-certified farmers join to the organic market
depends on their financial status first. Again, the farming system from most of
non-certified organic farmers in Uganda is organic “by default” as they can barely
afford synthetic inputs IFOAM, 2013). These farmers might not even have the rest
of costs, then 50% or 70% subsidy would not work for them since they need 100%
subsidy. Also, their personal willingness to proceed certification program or to
export products is important to make a decision. People always take into account
opportunity costs before making decision, so if a change under consideration does
not look feasible, they wouldn't go for it. The certifying processes take lots of
efforts and time, thus some of them may just give up and choose to stay in their
current position. This is applied to conventional farmers as well and may work
even more for them, since conversion to organic farming is not to be done
overnight, yet should be accompanied by loads of change or requirements e.g.,
sales channel, fertilizer disposal. And farmers are generally reluctant to take on
new practices when they do not result in immediate financial benefits (Meyer,
2013). Some of them worrying about their livelihood would be hesitant to wait
getting the profits from conversion. These farmers would rather concentrate on
their current method. Additionally, farmers’ willingness to stay also in the longer
term is important for the impact in the long-term view assuming there is the limit
of period. If they find that it would not be more profitable after the subsidy
period or they cannot be grown enough to stay in the organic market within the
given period limit, they may leave or go back to conventional market in the end.
This cannot satisfy the government expectations on long-term effects.

The impact size is changeable depending on the selected certificates. There are
various organic certification bodies including local and international ones, and
each certification of diverse agencies charges the costs dissimilarly and generates
different premium price so that farmers have own preferences to choose
certification agency. To give an instance, the highest premium in the coffee
market is made by the Fair Trade certification (Tumushabe et al., 2007). Hence,
total subsidy and income increase can be changed according to the market share
of certification agencies.

Global demand change over time also shouldn't be overlooked, since it directly

affects to world price. Global demand for organic products has steadily increased!4)
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and been expected to continue to grow particularly in the developed world such
as Western Europe, North America, Japan and Australia and it is estimated to be
growing at 20 percent per annum (René & Els, 2004). Demand growth will make
an upward shift of ED curve on the graph of (Figure 2> and world price increase
from this change will make more profits for producers which represented as PS,
then farmers would be more encouraged to enter the organic market. On the
contrary, CS will be reduced, if there is no change on domestic demand.
Besides these factors, there are more factors which can influence the impact
such as the size of new comers lands or own productivity and the type of
commodity which has different size of the market and premium price. In terms of
the land size, maximum amount of subsidy has not been concerned here since
most of farmers in Uganda are smallholders so that the certification costs would
not be that much. Nonetheless, there exist several large farm holders who would

better be separately recognized for more precise analysis.

VI. CONCLUSION

1. Summary

The aim of this paper was to analyze the impact of certification subsidy policy
on welfare of consumers, producers in the Ugandan organic market and the
Ugandan government. The result indicates that although each scenario makes
different PS and GS change, the direction matches which is total welfare loss.
Despite the fact that the subsidy makes total welfare loss, the results indicate
clearly that it would make PS increase in the domestic organic market.

For that reason, it is evident that this is an effective policy to secure and im-
prove farmers’ benefits by enhancing their market accessibility and increasing in-
come and to generate more interests in organic farming of non-organic farmers.
Not only that, they can expect positive environmental effects as well. Measuring
values of external effects and evaluating on environmental effect of organic agri-
culture have been engaged in a fierce battle, but as of now, organic agriculture is
suggested as a globally preferable option as long as there is no alternative to fulfill

the level of emission and environmental state desired for organic farming.

14) Willer & Lernoud (2017) says that the global sales expanded by 10 percent to 81.6 billion USD in
2015 and the market is growing faster than production so that domestic supply cannot meet demand.
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2. Policy Implication

The organic agriculture around the world is growing rapidly creating and ex-
panding new opportunities for farmers, traders and the environment (in {Appendix
Figure 2)). Yet, in order to take advantage of these opportunities, pragmatic and
systematic policies and regulations will be required with sufficient support. Before
or while the government designs the detailed policy, there are some aspects that
they precede to or can consider.

Above all things, they absolutely have to conduct field research in order to
collect sounder baseline data about current domestic situation or trends of organic
farming, especially about non-certified farmers which may be the main target of
this policy. So far, little investigations of them have been conducted either
officially or privately. The lack of general agriculture data and later on organic
agriculture data makes the preparation process complex and generates not
completely reliable results. Therefore, baseline studies should be a high priority
before support policy implements. More precise data preferably including farm
size, yield, income, market relations, and finance status would for sure guide
policy-makers to design the policy by estimating expected effects (Rietberg, 2016).
As an examples, they can select the scope as well such as commodity, farm size
and the region to be covered, if they would like to start from experimental
implementation. It can be flexible according to the main target and the state
capacity like budget and it should be based on more reliable statistics.

As explained before, the Ugandan organic products are export-oriented since
domestic market is too small, that is they are largely relying on the international
market. High dependence on exports is very risky, because this makes the market
potentially more vulnerable to shocks in the world economy (UNDP, 2011). Hence,
it is required to enhance domestic market by increasing domestic demand. In
general, factors that affect demand for organic products in the long run are
income growth, relative prices, environmental consciousness and exogenous
shocks e.g., food scares (Tumushabe et al., 2007). From the government side, it
can be achieved by e.g., enhancing consumer awareness of organic product
benefits or VAT reduction.

Along with this subsidy provision, there should be subsequent support for new

comers by other policy strategies in order to prevent their outflow right after
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subsidy period. It can be by following the objectives in the organic agriculture
policy framework (See (Appendix Figure 3)), for example, supporting research and
development or providing training of enhanced technologies.

As the most realistic solution for adopting various suggestions above, the
decision makers would be able to deploy development cooperation partnerships.
Considering lack of human and material resources of the government, they can
cooperate with countries who have sufficient experiences and capabilities to
support the government to enhance organic agriculture including both producers
and consumers. These cooperation programs may consist of such as collecting and
analyzing baseline data, introducing new value chain to boost domestic market

and encouraging R&D with relevant training programs.
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APPENDIX

(Appendix Figure 1) Organic certification program procedure
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Source: I0A (n.d.).

(Appendix Figure 2) Growth of the organic agricultural land and organic share 1997-2019
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(Appendix Figure 3) Uganda draft organic agriculture policy framework

Figure - rganic gricu]ure Policy Framework
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