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Evaluation Methods of Carbon Reduction Contribution for Green Budget of
National R&D Projects in Agricultural Sector
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ABSTRACT

Carbon neutrality is emerging as a new paradigm for the international society by transiting from climate change to climate risk. This study proposes
evaluation methods for the carbon reduction contribution of climate-related national R&D projects in order to introduce a green budget system in the
agricultural sector. We considered the domestic and foreign green budget systems and classified national R&D projects into positive, negative, and
neutral from the perspective of carbon reduction. The results of this study propose three methods to estimate the monetary costs and carbon benefits
by adopting the framework for the economic evaluation of national R&D projects conducted by the Rural Development Administration. These methods
support to evaluate the potential contribution to carbon reduction of national R&D projects in the agricultural sector. Finally, the proposed methods were
tested and verified for the efficiency and validity of evaluating carbon reduction contribution. These evaluation methods of the carbon reduction
contribution can be used as a basic methodology for the pre-budget calculations of national R&D projects and the contribution for the greenhouse gas
reduction budget.
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Source: Seoul, 2021, Type of climate budget.
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Fol5 HUE gsl= o]t} (OECD, 2021). ThaxglA|of
5] 34 2R AA, HG oA HA 34 o5k
S=AAE el Hrp A4 Ho0 2 At
(Heo, 2021) B a0l R|oAlS HEshs upHe gEaow
OECD #]-9u}# (Rio Markers), EU 7| X &R UEH, tix}
7HEh2-38 (Multilateral Development Banks, MDBs) 2] 2417}
2 A 54 W E, UNFCCC LA A, UN 2 gk
S AAA So] Q) (World Bank, 2021).
S7FATAEA o] el olARS Eela] e
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o mx
>{1

%A17}/\ 71—11\]_04’ O /\]—?j-,% %3]] A . 7]-2—1z—] oz 1/(1
7 % LK ZIE 4 S ARgelet 2 ol 4
ST FEAYP L )T FUIEA, T
St o] 7| TS} 9512 915} ARHOE 2AA 5
BRE PAP] I3 ARIOITE W SA7IA BEARPS
ARJ9] BAo] AIEAE BEIL BELE op] A, 7]

4
=9 9984 e T3 AR daAdans 7]EH
o Qe ArGolnt AR MiEAY 2 SR AR
HE s =2 1 Qlzet A4, EXolg, A9/ 59
FFo Qs A7 HjEo] ddEE ARelolth
TRNZA] G AR S AP 2ARE AR Ve
A8t *P‘” B Sl wheh 2A7IA A5 22 g FFo

AAH 02 Ak ARLS SJuIRIcE AR Hlole]
o) 24 %zi el e 27} o 247}
2 4% 9 hE] 9ol g Ao RM, R 71827
24, 508, B, AAGA 5 A3 - £3) ok slolaict

olo] YRS o2 BW A4 HagZ ANE /e
% 9l Hop APEs} HlmA 2 AT Hofol AL,
Sof BAATS S5 A1, Tel)4, 7|4 2ol
AHAOR BAAS BER & 4 Qi Hopolck 1 &
A7 BAE 7| 4 gl Hop 1EA chew Al
st e ATIE B AT AES 2Bl 7}3 b
A, g AR, AR 371 5 BAS Salslel wt ol
AR O WG A ARG B2, SOpE B

F

ON

44 « Journal of the Korean Society of Agricultural Engineers, 64(5), 2022, 9

VAL ZI IS B 4 Gl Hobg o2 & 4 glrk
sl 7bxol chak 7]ehel shaks FAA aF Al ok
ALl 7ol 5 Gl el S, $71sgel @
A7 B B 9 A1 715 B B 3
A 25 53} o] BAAES AT 4 9l HAn

Tea A 5ol s,

3. SYUR0F FIIATHLAIR | ELAKIL

Bk Riot

ATALAYY SAAT 7o) Hrh o} ofFol x4
e APBES AL T HIFOR SaHZ] Tt
71012 Bhalof s ARl Shadd g 2517t
447 ghek. ol 7129 ATALAY et A7E
B3 WIS O ALY FANT B Bl
ARAAN B AAE 28T 5 9k

7|

7t HAXY 76E IS S8 oli(HIE) AEY

Azt 7]ol® F7HE BiE R Sk oikRE) A
371 A A Aol whet sheFA] (Top-down), Ak
(Bottom-up), &3H4] (Hybrid) 5 37k =2 AAE 4= Qlek
A BleFA o] 'zt 7)ol F71e) vl AP ARl
BE wY o] gt FaA|of ueh A7 PEAR o)
Hopag 27+ B39] FHe (ceiling) S AAstaL Al AFH
& A% S5 vEsks Fejolth sk dlit APIRE &
g Aghge vle] 24 sto] *ﬂ‘:' A}ﬁtﬂi EP*H Oﬂ
g7 ereo R Ak sk &
& Al ARG o] A Eﬂr@ow Hlﬂ@ iﬁﬂ]
o] Fth= Aol Qlrk ey sl ARl -FAF ARe
AZ]aL ik sleFste] sl AEAQl sEo] atHTt
L e x5

FFA ) HaAG 7o B7Ee| BlE AP 24 Al A
TFRAA Ao W A HEE skl e
Aol digh Hol Atollike AlAsh= Whelth At}
Al =3 flsl Bagh ik 7129 1], AREH] 52
v o B SRt 9, o e SR HelS areslo]
FAoz AP H7hs ARl 2 ARl A 2/dRt
S5 e R 7S 2AVES wiETE Sl it |

i T2

i, rE 1= rle

¢}

01
o
) 5
ol
)
ST
T
i
HU
ok
099
o OEE & o

oI 0131?* A YRS A FA
]
g



L3 - BSH - Zde - Mu
o ST Aok el ST Zoke] 2AVEA A & mlEiZEA] 7 5 ARe] Aol uhet 'R 7]
RE S o8 DA S SRR Ak of et Welo@ APYRILh Aol YU AP AR ko
T2 AR ARA A A Al T AREREE Y 2 oF 'K B § A2 o2 Al thE Aol
Sto] 2AZIA ST 5ol it Hoje Agste] S g Aulaet dAIE A9 AR Aol stk Ry A
e ARt dlikE Rshs Aol Al A& Hﬂ]é SO OJEIL A 2 7IEE vl
o m§7HAE vigo s Fvict

Lt EtAXZ 7|0 HIIE flot Hel Mgy

7t AL o] AVAAAA e Stukelr| &) B =FMSX BOX CRp <X SRy ,>< VA Eq. (1)

7] TRAATALALR] ulek AL 3 AR
2,9 “AAA A BAP S upeko 2 AlAka) ZAlo] Hol
AR RS AR S0 ATtk Aol gt Hol ALk
HH O g A 5le] 83511 Qlth

=7FATFAEARL & ofu]Efg/d Aol A e (benefit)-
A4 Q A (market demand approach)2 #-&35}o] AJA¢
G9.0) 270] elat kA F402) Tolg 2ajo] Adtel
3L Qlok (Eq. D). of2f’t APl AP 5
NP s SR SHe ARIAAA R4 Ao
2 ggstkar Qe ofof gzt 719 Brpt 7kt 7le
42 A FollA A NLAA S BaA g 7] o= AP
QAW H RS 0] 4= gl AL/ kAL o] BlAA]
ol tigt 7= A g av 3 g avf

C )

Expenditure targeted
environmental impact

where, B=benefit; FN/S=future market share; BC=business
contribution rate (%); CRj,=R&D contribution rate (%);

SRy ~R&D commercialization success rate (%); VA
=value-added rate (%).
SaAZ 719 B ffeiAe AR Hie At
#o] $AlElojo} Tk, 5] o] gt Axde] AR e
o

>r

ZA| Ao gt 7S YA A7) 7]Hke] Aol
57| (Life cycle) T4 AT ZA 0] tigh aref7} Hast
t} EAMEO] Aol MZR7|L on Au) @ AYAL 2]A
7Hs, 17] gAR

A

T
A 2 Siok FUBAILN B

Favorable(direct)?

No
Favorable(indirect)?

No
Unfavorable?

No
Favorable but
controversial?

Neutral

C

) No significant or no information

zsnlEHtﬂg E]-/\/H?Q e} /\]-14 o};’_ L:x}xHoﬂ EHt:i_ J,].ﬁ O|HIE
. e Directly targeted environmental
Direct Mitigation > rectly targ Vi
expenses
Indirect Mitigation No gxp.hcn envn'.o.nme.ntal target,
but indirect positive impact
. Environmentally harmful
GHG emitting expenditure
e.g. short-term favorable
Potentially impacting> effects but presence of a
long-term technology lock-in
risk
Fig. 1 Green Budget tagging process
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55 (Green Budget Tagging) 7|0} ute} A1219] Bjo] g
Aol AW, 1 o] Aie) BHlo] ujet Brbs oz
A HAARE 70T 5 AW HEE, AL B
) STt PAISHE Algle WAl o R Bastich S
HollA] Aashs R&D A1glel tfsto] Bl el i Bi
bAs S ol (4 - 20 A, g, Sk o
ARG AA R&D oAF (6,617 2] ©F 85%¢1 5,624°]
"o FHEGT: LAkA B oAk 263701 A
o2 7 R&D oA FoIA oF 39.4% A5, o] FolA
HHRHARE 2929 € (11%) R BHASAIYE 2,346
U (89%)02 TAEo] gtk 2AU7IA HiBAIQ) oAk
20609 9 Gl2woln, vl JFAAe 9279 U
(14%), % AL 9789 91 (14.8%).0.2 F4kIgick

1A FEATHAN S ATALAY FoH 4
B BRAGE A ADE AS7RSSY ATHOpY Al
7T SAA 5 2549 W)t TAGATN 5
AV oA B2 A 8 A 389) el 2HE
02 TRAAGE BAT 4 9 A B A 7t 2 A
o FYUS|E AT ($179) 1), ARAYAT (624°]
), AEF AGHSAT 119 ), SRS
(1819 9) o] jsol] A LU7kA AEAIY % of
K9] oF 0% At

ol °l°1'

¢

7,000
6,601
6,000 Neutral
15%
5,000
>
4,000
Emitting
31%
3,000
2,000 1,813
1,639
1,000
324 186 170 228
[ | - —
R&D Tech promotion Agriagency Informatization Other
Project budget Basic Labor cost
expenditure

Fig. 2 2021 total budget of Rural Development Administration (RDA) in Korea (bar graph) and proportion of climate budget among R&D
project (pie graph) (unit: hundred million KRW)
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Yol - 359 - YY4 - MR
FTENETA =2 AR FolAM A ISA Al 3ok At 45 Bl ARA gaAzto]l A ol HasH
& FA71E N Y71 Hal mhE F5 9 Avivls 2ol ofglAl= e aEste] BRI dele
WS Aolshs ARY] R 2021 9109 oflAf 2022 = A&kl ded gaAdE FAAE Helor i
9969 o= oF 869 9 A= FAWITh 1 FollA 53 5t7] Slefl el 7HAS Fokol gt At Hols
SREAY St 71E NS Sl waxdt S EA APgRITE o5 AtH] o] Helow Anksto] AEAEA
3 7IsY 2 1A Alegls A o] AlSFARY Ao g 7l o] et AP Itk Vel s
o] 539 ¢ R AYEn, ‘A TFleto]A PA7|E ARG
Wb o] Alat= 409 o A [E ) ofH HA} FARoklA & 5o FUTEolA AR ' ASanEs Sle T
o T84 B g4 9 A5 vao] 171 Al A ASA M Oy ke A A S Al Hgar
& 7lE M 52 T sUAAOIA AV AEer ' O o, SRt 7)ol 9 Jof whE el that ol Ak
aFHS AAsaAt sk ARaFEE 20219 2809 oflA e 4= QlT} (Table 2). A5:A|9] A-9- 20209 FHFAME
20221 3869 o2 F7ISHTE o store] Tl SAAE] wh=H (MAFRA, 2020) 20191 1A A=A At
7|95 flsto] Ak A YqtErt S71 Aoz o et w = PR AR oF 4809 Aol Sl ASAl A4t
2hA] 7R AL B4 (A A HilE VIR, o th3t ¥ GHG &2 Adst7] f1ske] Son et al. (2019)

SH= il AER TaAg) 7]o=E ARE e 3 o Aol A (Insecticide)®] 247k viEA ]
7¥sto] A tiLe] AAAS B7IE 5 Al Wetol Basitt 1.74kg COx/kg2 2-85HH A5A] A3e] GHG &2 oF
8472 tonCOx FI=o|tt. 3 AlF| & GHG HiE== A4
2. SYRE ATHLAIHS BtAXZ 7|0z EIt gk o]% A7 7|d =2 ol dEE A e 30%), T
HE AR EH-E (Son et al, 2019)9] A7}~ vjE&A 1.74
Jh XN EFAKMZE S R&DAIZIO| HOl ALK kegCOx/kg?] OF 10% A7), &AL 1, R&D AF-E 39.5%%
Al R &) oi A A E]—/\ 7= § 7= 7]EH‘]. 2~ 0] XﬂTLO] Zi%tﬂ—]:]—ﬂ 7]-;%]?_].—]:1— 0]__?‘_ %iHH%:{LZ]. 7]-7":]1 (o—l}: 28?_1-%.
semTE e e e = oA e /tonCOse) S A48 70 Etar7dl A=A A (71A4)) 2t
U Zlzol tigh #oke] Al 7o m= AlES] AR Al Fle oS o veAm e e e
00 =o o = 1= = © AR Sl wid oF 2817t HO) At Hols
RS B vigoR SgRg A olgwad T T EE O
29 7140 SRt 7R WelS Abgait A ANAL S e
o| - A0 2 EtAhA7 0| 7|oshk= AL EAR7EF AMA
? ! j‘j‘j el f‘ he B ey ST L 7K HAXZ 3} RIDAIRIS| Hol A
< T 2obrk ARste]l AdEstel & GHG ui&Ew SollA aton 1 m Chralorol 150 a1l
S 71%0] ALeH 2 HlLS suto s EBAA 7 BEg ) 03?7]1 TAko] 7HgA o= %4—7‘1%‘0” 3% EEU] ]t‘ 3
3,_]_ 43_3%—%7]{]__ @'?_]_%’—% ia‘ﬂ' . 017]/\1 “?:H‘Ji%* 51_ T(ixﬂ‘ﬁH%} ﬂ‘?’i}:ﬂ]ﬂ' Z_;SQQ—E 71016 R %]EE?:ILOJS]'O:]
B0 PHE 430 Qo] Aol B g g UEA 5 AFOl rlad] fand AES g 46
= ATA} S de] ANSHE G AMgRTh Bapehyy]  OF TEAE SAS VI § G Sopd S 7o
VRS AT FR OIF A BaAgo] o|ge] o ThETAM] W GLAY Tots 5 F vy
A 7 Bl R ek et e ke g SRS A0 ofF Raked A0 Shist 7t
Table 2 Example of a benefit of directly targeted environmental expenses “Development of carbon—-reducing pesticides”
a b . ¢ . d R ¢ | Carbon reduction
Total GHGs' Market share® | Reduction target Discount rate® | Success rate® | Carbon credit benefits?
7264.58,472 530 10 1 395 0.022.8 286.95281.1
2 Total GHGs in pesticide sector (kgtonCO.e)
® Expecting market share of the carbon-reducing pesticide (%)
¢ Carbon reduction target of the carbon-reducing pesticide than existing pesticide (%)
4 Discount rate of time to achieve the goal (%)
® Success rate of the R&D (%)
" Carbon credit price (million10 thousand KRW/kgtonCO,e)
9 Carbon reduction benefits by multiply (axXbxcxdxexf) (million10 thousand KRW)
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Table 3 Example of a benefit of no explicit environmental target, but indirect positive impact “Development of barley with pest resistance”

Total GHGs? | Indirect Contribution® | Reduction target® | Discount rate® | Success rate®

Carbon creditf

Carbon reduction
benefits?

31.52%x10% 0.0004 20

39.5

0.022.8

199.5127.86

2 Total GHGs in barley production (kgtonCO,e)

® |ndirect contribution rate of pesticide reduction in barley production (%)
¢ Reduction target of the pesticide use by developing new barley (%)

4 Discount rate of time to achieve the goal (%)
® Success rate of the R&D (%)

" Carbon credit price (million10 thousand wonKRW/kgtonCO,e)

9 Carbon reduction benefits by multiply (axXbxcxdxexf) (million10 thousand KRW)
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