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ABSTRACT

Measures to Reduce Agri-food Waste at the Retail and
Consumption Stages

Background and Purpose

O 1.3 billion tons of agri-food are lost or discarded every year without
reaching the table. 56% of the world's agri-food loss and waste occurs
in developed countries (North America, Oceania, Europe, Korea,
Japan, and China). The three countries—Korea, China, and Japan—
account for half (28%). Considering that the amount of agri-food
waste in Korea has increased by 15.8% over the past five years and the
economic cost has reached KRW 20 trillion, it can be seen that the

problem of agri-food disposal in Korea is also severe.

O Disposal of agri-food throughout the agri-food supply chain incurs
economic costs and increases social and environmental burdens. In
particular, agri-food waste occurs the most at the retail and
consumption stages. As part of international efforts, the goal of
reducing agri-food waste at the retail and consumption level was set
first in the Food Loss and Disposal Index (12.3) of the UN SDGs.

O Efforts were made to reduce domestic waste, but it was evaluated that
there were no epoch-making results. Existing policies that have been
promoted so far show limitations as they are limited to an ex-post

approach that focuses on the issue of agri-food waste treatment. In

xXi



particular, the amount of agri-food waste generated in Korea is
expected to be continuously affected by changes in consumption
trends and the retail environment. However, seeking an appropriate
reduction plan to respond to these changes is a tough challenge as the
causes of agri-food waste in the retail and consumption stages, the
contribution by each of them, and the effects and limitations of the

existing regulations are not traceable.

To suggest effective alternatives to agri-food waste reduction, it is
necessary to understand the current status of agri-food waste in the retail
and consumption stages. In addition, it is essential to analyze the actual
conditions of agri-food disposal by related sectors and the behavioral
factors of the subjects and analyze the economic effect and acceptance
of reduction alternatives. Based on these endeavors, this study presents
effective alternatives. Also, it identifies the actual conditions and factors
of disposal occurring in the retail and consumption stages of agri-food

and derive effective reduction measures.

Research Methodology

O To identify and analyze the current status and status of domestic

xii

agri-food disposal and derive effective reduction alternatives,
domestic and foreign literature surveys, statistical data and data
collection and analysis, related systems and policies review, field
surveys, and expert councils, and quantitative model analysis were
used. To identify the current status and problems of domestic

agri-food waste and discharge, research meetings were held with O



domestic agri-food waste-related statistical production and
investigation agency (Korea Environment Corporation, Korea Waste
Association, local government, etc.), 2) Manufacturer, (3) Retailer (4)
Public meal service provider (5 International organization, and the
Association, (6) academic and policy experts. The survey was
conducted targeting 100 retailers, 114 cafeterias, 206 restaurants, 977
general consumers, and 216 "Late order" users. In addition, by using
data collected through related data, statistics, and internal data
cooperation with related organizations, the economic effect of each
alternative to agri-food waste reduction was analyzed, and a consumer
experiment was conducted to understand the effect of incentive

mechanisms to induce actions to reduce agri-food waste.

Key Findings

O The characteristics of the current status of agri-food waste in Korea
can be summarized into six main categories. (1) The amount of
agri-food waste peaked in 2018 and turned downward in 2019. (2 The
amount of agri-food waste by region increased significantly in
particular in many metropolitan cities. (3) The proportion of agri-food
waste in the restaurant industry is large and growing. @) The amount of
agri-food waste at home is large, mainly in metropolitan areas and
apartment houses. (5) The amount of agri-food waste in the distribution
sector also accounts for a certain proportion. (6) The policy to reduce
the waste of agri-food has been pursued by the Ministry of
Environment, centered on recycling, so there is a limit to achieving the

reduction goal.

xiii



O To understand the actual condition and factors of agri-food waste in

the domestic distribution stage, we conducted a survey targeting
retailers nationwide. The result showed no significant change in the
amount of waste over the past three years. However, as the unit cost of
food disposal through collection companies increases, the burden on
disposal costs is expected to increase steadily. Retailers perceived the
issue of domestic agri-food disposal as related to overall social
changes, such as the structure of the restaurant industry and consumer
perception. Among the agri-food waste strategies, ‘inducing a change
in consumer behavior’ was evaluated as the most important, and
‘improving consumer awareness of environmental impact’ was
selected as the priority as a treatment method to solve the problem of

agri-food waste treatment.

O To understand the actual conditions and factors of agri-food disposal

xiv

in the foodservice and public meal service at the consumption stage,
we inspected restaurants and cafeterias. We also surveyed households.
The portion of leftover food in restaurants was about 14 to 19%. In the
case of Korean restaurants, the portion showed a tendency to increase.
Agri-food was mostly discarded at pre-treatment, and the total
disposal cost did not decrease significantly because the disposal unit
cost increased despite the fall in the amount of agri-food wasted at
restaurants. Vegetables (25.2%) accounted for the most significant
proportion of agri-food waste discharged from cafeterias. The
proportion of food discarded without being served accounted for 15%

of the total agri-food waste, and most respondents agreed on recycling



unserved food through donation and sale at discounted prices.

O The average monthly household agri-food waste has not changed
significantly over the past three years. However, in the case of
households with reduced agri-food waste, changes in the number of
deliveries and takeouts and purchases of cooked foods such as HMR
(convenient meals) were the leading causes. At the point of food
purchase, the possibility of reducing agri-food waste is the highest. As
with the survey results in other sectors, 'inducing a change in
consumer behavior' was evaluated as the most important for reducing

agri-food waste.

O The comprehensive evaluation of the importance of the four major
agri-food disposal strategies by primary stakeholders in the agri-food
retail and consumption stages shows priorities in order: (1st priority)
inducing a change in consumer behavior; (2nd priority) food
redistribution efforts; (3rd priority) the efficiency of agri-food supply
chain increase; and (4th priority) improvement of agri-food waste

treatment/management system.

O Agri-food waste reduction policies in developed countries establish
strategies and action plans for each country to prevent agri-food from
becoming waste. In particular, in the case of the EU, rather than
worrying about how to deal with agri-food waste, policy efforts have
been made to fundamentally prevent agri-food waste and reuse surplus

agri-food, that is, to promote the redistribution of agri-food. In

XV



addition, they felt the limitations of the government-led institutional
approach, focused on preparing mechanisms to induce voluntary
change in personal behavior, and implemented public, private, and

cross-ministerial governance.

By comprehensively reviewing the alternatives for agri-food waste
reduction that are being promoted in the public and private sectors at
home and abroad, we presented 12 alternatives in 4 areas of action
strategies according to the EU's agri-food waste reduction policy type:
(D make efforts to redistribute agri-food, 2 induce changes in
consumer behavior, (3) improve agri-food waste treatment/management
system, (4) increase efficiency of the agri-food supply chain. For six
alternatives, we conducted the economic effect analysis of the cost of
agri-food disposal and the value of non-disposable agri-food. The six
alternatives for which the effect analysis was conducted were: (D
donation of agri-food to food banks, (2) utilization of undistributed food
for cafeterias or buffets, (3 use products nearing the expiration date, (4)
campaign, (5 introduce the residual measurement system in cafeterias,

(6) introduce the use-by-date

O First, we analyzed alternatives related to agri-food redistribution to

XVi

have the most significant economic effect in the order of undistributed
food, food donation, and use of products nearing the expiration date.
The result shows that economic effects of up to KRW 1.583 trillion
can be expected through the use of undistributed food. More than half
(66.7%) of the cafeterias participating in the survey agreed to recycle



undistributed food and agreed with the necessity. However, there are
restrictions on the use of undistributed food in the current legal
system, so legal and institutional improvement measures are needed to

compensate for this.

O Second, we analyzed alternatives related to inducing changes in
consumer behavior to have a considerable economic effect in the
agri-food waste reduction campaign and the introduction of the
system for measuring the leftover food in cafeterias. The economic
effect of the foodservice sector through the campaign to reduce

agri-food waste accounted for 111.76 billion won per month.

O Third, the economic effect of introducing the use-by-date labeling
system as an alternative to increasing the efficiency of the agri-food
supply chain was estimated to be KRW 362.9 billion, and net benefits
were KRW 202.5 billion. According to the consumer survey results,
when the use-by-date was introduced, the average value of the
processed food disposal rate decreased by 0.6%p. The expected
disposal rate was expected to be 0.7%. Consumers' awareness of the
use-by-date labeling system, scheduled to be introduced from January
1, 2023, was lower than those in the retail and foodservice sectors and
users of the 'Last Order', an application that sells products nearing the

expiration date.

O In addition, the environmental impact of the disposal of edible food

was evaluated as greenhouse gas(GHG) emissions. GHG emissions
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from the disposal of edible parts across the country were estimated to
be about 7.48 million tons/year. Reducing the waste of agri-food by
20% will likely reduce greenhouse gas emissions by about 1.5 million

tons/year.

Policy Suggestions

O

O

xXVviii

It is necessary to change the waste reduction policy to a proactive
problem-solving method. Action strategies and practical policies must
be prepared for the goal. We propose action plans to prevent agri-food
disposal in four categories: agri-food redistribution, consumer
behavior changes, supply system efficiency, and governance to
prevent agri-food disposal. Toward these targets, efforts should be
made to revitalize agri-food redistribution, prepare preferential
measures to reduce agri-food waste, induce changes in behavior and
voluntary participation of private entities, and improve consumers'

understanding of the use-by-date system.

The proposed alternatives to induce changes in consumer behavior are
the introduction of the leftovers measurement system, the side dish
option to the Kiosk, and the provision of campaigns and educational
programs. The main obstacle to introducing the leftover measurement
system and the side dish selection system is concerns about user
inconvenience. Therefore, it is required to consider the economic
incentives to introduce the system and the phased introduction to

consider the foodservice sector and its conditions. In addition, it is



necessary to create an environment in which individual awareness of
the agri-food waste problem can be raised, and efforts to reduce it can
occur voluntarily. In terms of policy, dietary education plans should be
established and promoted in the Basic Plan for National Health and
Nutrition Management as "the pursuit of dietary habits emitting less

greenhouse gases," that is, "climate-smart nutrition."

O Alternatives proposed for the redistribution of agri-food are the
expansion of the “Last Order” service and the recycling of
undistributed food at cafeterias. To effectively introduce the “Last
Order” service, not only economic incentives but also the spread of
new business models linked to value consumption are expected to be
an effective alternative to reducing agri-food waste, along with
support for the spread of publicity for the service. In Korea, it is
necessary to revise the Ministry of Food and Drug Safety's food
poisoning prevention manual and regulations on school meal services.
Also, online platforms for unserved food handling, and insurance to

cover food poisoning incidents should be considered.

O The proposed alternatives to increase the efficiency of the agri-food
supply chain are the introduction of use-by-date and the expansion of
local food purchases. The use-by-date is expected to be introduced
soon, but there are concerns about confusion with the existing
expiration date labeling. Rather than replacing the expiration date with
the use-by-date immediately, it is necessary to consider allowing

consumers to make a clear decision on food purchase and

Xix



consumption by using both labels simultaneously for a certain period.
In addition, educating consumers about the expiration date labeling
and providing adequate information is essential. Moreover, to expand
the use of local food, it is necessary to promote low prices and
environmental and social values. Furthermore, It is possible to
consider using mobile media and developing an app for local food
associations in nearby areas so that visitors, including tourists and

urban residents, will have easy access to local food.

O Lastly, the proposed alternatives to improve the waste treatment and

management system for agri-food are distributing food waste disposal
devices and improving the management system for agri-food waste
generators. To effectively use the machines, it is required to prepare
quality and after-sale guidelines for local governments, designate
companies and products meeting the standards, and provide support
when purchasing or renting products from designated vendors.
Moreover, it is necessary to improve the metering method and
establish an agri-food waste electronic management of agri-food

waste in large-scale restaurants and catering providers.

Researchers: Hong Yeona, Park Misung, Lee Yongsun, Yun Chanmi
Research period: 2021. 1. ~2021. 10.
E-mail address: yeonahong@krei.re.kr
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2 7= Hl 2
TSAA BF XS 5(Q)" 750
TTFAA B S HIHER)” 5,000
THIAAA SAE I7 |22 HEKlE S(g)” 300 (A
SAE 7| 5 OjuA SAS HIS(%)” 16 (B)
101 7|F SAIE I |22 H2iXl= DjHiA SA2 Q) 48 (A)x(B)=(0)
512 & FHE/Y) 624 (0)x 13,0001 )" =(D)
Z SR E/) 154 (D)x247(2)®

F ) 34 B A 2
2) =EAFHE o] X|(https://www.keco.or.kr/kr/main/index.do, A Y: 2021. 9. 10.) &
3) =W dd F47149 C] WEA= &8
4) Z2A (20199 FFFG B4 71T A1 A o84 75X &8
5) 20199 ¥73Hlo] 2479.
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11 7] vl 4] 54]& 48gS A E 57| flelA = 9.690] astH, o] & -2

Ubeh 4] 4] A9 17 39t 0.2 Shakehe 5e] oF 1.259] €19] H]-go]
R}, 0|2 AZF H1§-O.E BASHH Ul A SAE S 9JshA oS oF 308

E 5-8) 0|4 3418 €82 Soff sAF H7| M2/ HIg g

ME EE
= =Y H|T
101 7|Z D[ufs] SAS X2| HIS(2) 96 0.28/g" x48g=(A)
SIZ 7|1 O[H4] SAI2 X2 HIZ( 2/Y) 1.25 (A)x 13,0008 )’ =(B)
ZHE X2 HIS( &/) 308 (B)x 247>

1 1) aT 20194 2009/kg, 20204 2309/ke.
2) B=A 91(2019)9] TEFH F4] 718 A o8 YA 28
3) 20199 {7ddlo] 2474

Apz: A2F 2.

H 5-9) SAIH7I0NA OjHjA SAIE HIE

= =% H|1
101 71 SATTI0IA] DIHRAN(SA] AXERY) HIE(S) 320 5,000 x48g/750g =(A)
SR 71F SAITTI0IA O|HHAISA] AXRY) HI2 .
S o) 416 (A)x13,000(% )"’ =(B)
Z HIE(Y &/9) 10,275 (B)x 2472

=1 1) FeA 2(2019)9] B3FH F4] 1% A4 ol 84 97 2.
2) 20199 47Hlo] 2474.
A A7 A,
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(& 5-10) 2019~2020 HH| 72N

A 20194 2020

- 127] | 27 | 37 | 427 | 127 257 357 427|
7afox

(8at 2)) 18.9 51.3 76.4 230.6 769.7 1,218.1 1,136.5 1,819.9

A5 BAE QT URAR

(d3 5-1) 2019~20204 =X 7I1Xt

1,152,152

581,717

392,931
193,760
11,440 39 581 -

20199 20199 20199 20209 20209 20219

1= 6= 128 s= 1228 6=

A% GAEQH PRAR.
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Fefstolof Gt BHAE QU o) oo} tRAR T2 H, nhEel Wl
H 7|52 oF2 SAE 9 AR E S 7HA] = A7 499 Y o= UET 54
E Hq71E A v|-89 45, @A Al AFSoA = nRE gl o R wjE AA &
A2 D AR 0] F7F AR ol BAYNA AFIHE 234 42 E BB o] 3
Aetgiet. TA53 A W71 EEARAL A FEO| viEHT A% W7
2 &-8oto] 43 A3} A7 H| 7] B]8 & X4 638.65F ¥ TASh= A 02 AL
= At
H 5-11) RE7I5t QEMAE T (20201H)
7= T A2 2t 742y Ho|H HajH i 7Hz2Hol
Zot(eqaE ) 4,944 2,062 1,931 950
HIZ(%) 100% 41.7% 39.1% 19.2%
F QUARN S 9)4], meHHo|=, WS, vhE, pu O] W/ MY X
AR BAEQT YRALR.
(H 5-12) 0= SAE 072 2 M2 HIS
=] =1} H|11
Ut 722 ol SAIE H7 |2 kg) 29,285 14,198.8" x2062.5=(A)
THOIE U Hijd 722 Ol SAE |7 (Z(kg) 2,646 918.1*) x2881.7=(B)
£ 3%(g/) 31,931(kg) (C)=(A)+B)
A7t & X{2| HIS(8/H) 6,386(X 2) (C)x2009/kg

F0 1) QA B FAFE H71F (/2R /D).
2) 2 Bt 52AF 713K g/ AR 4/ D).

H o

3) FE(20170). "A52H2016~2017) A=H7]
Az AR A,

BEAM,; AR URAR B8



2.2. 2017 Y5 A% {E=

2.2.1. SAE I7| 4= dhQl

FAAALSAL WD) 5AE 07182 ZolA] AFnEg Sastt
BEE 2977 908 FFYE YHARICIAE AZFA L A AL T
23] A1 ek AW AL SAE AF7|E Zo)7] AR FH BE, SAFS E
% 5= 9= 87] A2, ZlobAlpetiol ofet w8 X2 1 A9 5o B2 WX
3 et

oA AAlE AzFA A A2 F4 o A=A FolWE Yo+
Aot ZAET 77 HA ot A &2 AAE QIS AHQl 23S B CI1F
A FA &0 A 190 Bk ZHEESo] 182g00| 4] 142g 90 & 22% AL, X
G EE T4 2ol 10T Fat o] 300g04 280g 22 7% &=t &
Mg =d2SotaoA HAIRE M 10 Bt o] 149.4g0] A
113.2g0. 7 24% ZASIR O, SFAFAET ‘T -7 of| A= 2020 5~6L7HA]
A=Y~ 7| Qo= zhikgo] 1,220L004 960L= 3t 21%7HF =

= F2H%) H|Z

(20194 10€) CJE2At 182g — 142g

1915 TF R 2h 47 37| s s
TE— [=ka)

(2020 4%) 2G|YE 300g — 280g

7}7_<

(20204 12&) ME-EESSW
149.4 —113.2g &

5 1915 TR Kt

oY LA T 24

(20204 5~68) FaR 1,220L —

Al
oA 960L &

IIQ

M| N D meR A 4 15

2 1) WEP 2AE 28
2) WP Hw FEQ021). "o WASTERE 58 Qoliol iy dAshlel 2esl e
A 2250] 423 QAQA] TUEA W o) S48 237 AZsk] D 7|2 100kg AT
RS Z0,000 -1 ZAoF Hof tist IHEA g, dRYS o) 22 (100kg*2009/kg=20,0009).
A AR 2,
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(¥ 5-14) SAIZ T|7|12H20194 7|%F)

7= & H|T
SAE I |HE/Y 14,314 A
MEA| Bt L2 HIS[AY T AXAR](%) 30.3 (B)
MEA| B LA HIES[HHSAA (%) 8.4 ©
A8 MY SAE H7[ZHE/Y) 4,337 (A)x(B)
a4l QAN SAE HI7IZHE/Y) 1,202 (A)x(C)
Am: B735(2019). A= #H71E T D A2 @y AEA WRALE Farste] Az; 2H.

H 5-15) ZQI0f 2ot 2AAK| SAIZ T7| 4= HIZ

= = H|Z
1Y 7|2 ZH[CI0| ofst QMR SAE 7| 2S5 651 4,337 x15%
(E/%) =(A)
St 712 ZAMIQI0] 5t QAN SAIE IV | USY 16.275 (A)x 25
(E/9) ' =(B)
7| 25 HIS(Y o/3) 32.6 202t /2" x(B)
121 7|1% 24 A(7509)2t
FHHRIZ AR SME9| TIR|(T ©/E) 666.7 24 H7H5,0009)E 012510
SAUBY TIRIE FA HRIZ 24HC)
ZASH SAE H7|2| 7EX|(Y &/%) 1,085 (B)x(C)
A (A /%) 1,117.6

20 1) 349U AR RAR B A=A SAUA D7t 2009 kg 71
A AR A,

H 5-16) ALQI0f ofst ETHFAA SAF 17| 4= HIE

= = H|1
19717 BRI St WESAA BAE I 2R HE | 1,202 20%

£/Y =(A)

B 7IE B SR RS SAE W TR HE | [ o0 (A)x 202
(=/2) ' al)

7| 2% HIS(Q 2/ 96 208t #/E" x(B)
191 7|& g4 2(750g)t
SIS BN SAIZ0| TS 2/E) 6667 | 24 E7K5,0002)E 018510
SAIZ20| RIS 27 T8l SIC)
LABHSAZ HY10| T4 2/ 320 B)x(C)
1 I /8 32956

2:1) B4 AW} AHRAR B 34 E2E7] AR B} 2009 /kg 7%
g AR A,
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EAF W72 2 HE AL QAL 2 50l 79%E AR She AL R AL
Ak o @ F497190 v Aso] 2w 54 7] & ke Zhuk-ujug- A
A2 9] HI B2 22 79%, 16%, 5%3] A 0.2 Tt E| 3l o] S i O 2 191 H4
V1E0 R AE W7 B R MR Y] 2 237g 8 FAE S oW, HeH
Aol A A E W71 2R A AE Bt e 5% B 30818 FOR 3
At 1 A3 Aol Al 1dof M2 A]= 2o 2 76,15 Eo] 23
= AR FakEH
(E5-17) YHEAL0M SAZ MY IS2 HEiKls T

= = H|2
Hgia 19 B X3 3(Q)” 750
THSAL0N HaXl= SAZ WY IE ) 300 (A)
SHE WI2 B T HIS%)” 79 (8)
19154 7= 5413 V|22 H2iXie o) 237 (A)x(B)=(C)
olF & 3YE 3,081 (C)x13,000(21%) = (D)
a7t S SR E/E) 76.1 (D)x247(2)

I7_|. o
e RALE &8
2) =3 %%% o] A (https: //www.keco.or‘kr/kr/main/index.do, AAY: 2021. 9. 10.) &8
3) = Wd 471 O WA= &
4) A 2120199 TTHE F4] 7]*'*]@ o|gAt F742] &&-.
5) 20199 ¥73Hlo] 2479.
Ag: ARF 2.

ANEHA 2D FA A ol §A7F FA] L HA A 4T 2705 A
8 3% L AN RS Yol eaksh AlAgo|th A g Al Adol 4 %4
CEDEES LR EEad nw AR L0IF A2, 71 52 3 5
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23519tk AFRo 2 W e A A =90 7 HAZ W7 82 oF 10% &
ng o Uehtlt], o] 2 FA AT At X 7] v]-&.0 7 Sk oI7k 355t
A7FFo vl go] ol Ao g et T HEA A|AE =l o= njHj 4] &
Al o] Fol5o] WA ol= AAF ATHE AFE5H] Aof nlu4] FA1EC] 10% &

} 7

ol Erki 44t F 4

_[>~

(H 5-18) THIEH A|AH =10 2 SAIE H7|2 X2 HIE 24 g1t
e 7= HD
101 7|3 R X2 HI2(8) 474 0.29/g" x237g= (A)
TAAY ofF Tt X2| HIZ(Y, 4401 300F 71) 14,200 (A)x300(Z/L)” = (B)
Zh R X2] HIS(2F|/H) 350 (B)x247¥°’ =(C)
— XH:II-iI-I A AE'Il EOl A
THHIEH AAE E%AI( D%r:'/%q I)[|7|§ el Hlg Za 35 Ve 11|7||=' 7t H|§I
- (10%) Hg* x (C)

£ 1) aT WEAR g8 20199 2009/kg, 20204 230¥/kg.
2) 4419 7H.
3) 20199 97elo] 2479
4) BNEY A28 AEAY A B TS

A AR A,

(H 5-19) Xdt=X™ A|AH £QI0f| 2 O|HjAl 2AIE M2 81}
T= 2o BT
191 7|2 SAIT7H0|A] DAl (AXERY) HIS(2/Y) 1,580 | 5,0009%237g/750g=(A)
1 71 SAIT7I0IA DIBHAIARER) BIS(R 2/2) 47.4 (A)x300(8/2)” = (B)
Z HIS(A /) 1.2 (B)x 247¥ =(C)
IS AAR EQA] OtH4

RIS AR QA Ol SAS T
(2+ 21/1)

12

11.2 SMEELHIE

(10%) H&" x(C)

= 1) A5 7.
2) 20194 970l 247<.
AR AR A,
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i

ol A S0l 7Fee A= TetEth. SHAITE YA A= TofiFo] WA ¢
=

of ZAAY Fo wAH|-go] BetE Ao 2 o AFHT ZL2A 4= 1091 v]THQl A
E Ao 2 TR 5 WA H|-E-S AT A3} F 1,606 YUFF AQE Ao
= Ak
(2 5-20) AMEAHFQ| IR WX H|E
= = H|1
20195 AIZH|IE AH|2(7H)" 29,502
2019 AIEF|E DHEA(S &) 654,082
0HE2H 1,000 ¥ 03, 1091 0[5t 2| 2=(7H)" 16,393
EXQX|7|3t AL 2 QETSHDIEY| THA M HIZ 2071 160,641 Y]
AT STIA| I 8) 1,606.41 | (A)x1008tg
2 1) ABCJRESHIA(2019). TAE B AEHE YA, B8
2) AEAA R Y YeAE g8
3) AEAZGA A FAR &8
Atg: ARF 2.
2718 EAA Qo) IE A1 AA|F A= 7HFAE 17| & AR
QI3E AR} 3 Q] 3} A EAMA A A& §HE H|7] v]-& T4 &3, T80 FAE 5

1A
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e
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S,
N
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fu

38) 717 U 713AIE W7 I3t AH|7|et = Al O TI7 |8 MR 233 85 FiL
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(H 5-21) 717 L 713AI2 H7|8 ZAE QI3 AH|X} HO

7= &2 H|Z
20203 2T 711 7HEAIE XIEH(R)” 213,411 (A
2020 714 QB RN MY 21,484,785 ®)
CI7t FRH| 712 TRAIE X|E0H(Q &) 550,210.7 | (C)=(A)x(B)x12(A7hH
AH|7|5E = Al 7110] 7HBAIE H7 |8 ZAR(%)) 0.6% (D) AHIX M2
A 7|2 ZAR QIst AH[X H(S 2) 3,301 (O XD
1) AR A7rEARE. 7P7415§F AY (https://kosis.kr, A4 Y: 2021. 8. 1.) &8 20201 ¥BZ 7t

TG AEAEZNL 705,7219, AR (&N 183,322¢, 7F3A1E AEH2 213,419, 94
2292 308,992944.
2) BAA 2718 AT, “A7E2AV (https://kosis.kr, AAYD: 2021. 8. 1.) &&.
3) AFEEAAATY 48R} ZAET S8
Az A=A,

(E 5-22) 717t L 7kSAIZ W7 |22t AH|7 |5t =) Al 01 M7 |2

'Y TR} A
=2 S o7 133(%) Sy AH|7[5H £Q] A|
H7[HIZ (%) Oll & T|7|HIZ(%)
om
(AR ]11|C7>i_,7:4,3:4, 48.9%) 53 1.3 0.7

AL YRS EAA AT b 2ALAT FB3te] A A4,

39) AMZ2OFE0IT(2019). "AIE X MZEIIE MAEA,.

H5E SMZ 17| 25 Rt 53t 24 | 161



(H 5-23) AE = -H7 |8 ZAZ Qo MEXIZ K| B

= & H|1
20195 AZHIE A 20" 29,502
20193 AZH|E 0HESH(Q] &) 654,082 »)
HIZ CHE-TH7|2(%) 0.04 (B)
HZ SHE-H7 18 ZAR Q15 AFHEYH M LM &) 262 (A% (B)

20 1) AEOloRERHAA(2019). FAE U AEWINE AR, BE-
2) ARFEEAADTY AR 71E 9 SEAR 24 23} B8
g AR A,

UpA[EE O 2 2|79 BAIA] o mE E4F w7E AP B8 g4 2t
£ 7451 Al Azt sAE H1E A2 vE-S AETEUT. At 54E
715 °F 5707t 2o 541F #71E A7 H]-8= 208t d/Ee HoH 54E w7
= A9 o] A7 12 1,400 A7FEFo] 28 %3 QlTt. of7]of &H] 7|t BAIA| =
YLz sf Foj=w FAF W7l ALES 0.6%F HoHH 287 BAA =
ol e s4F H7IE A v g4 29E € 5 Ao 4 2o m=d
A7k 682 €12 H|7|= A2 Bl-&2 A 4 e A= HUHET

(B 5-24) ME I7|2 ZAR SAE H7|E XM2| HI8 &

g &1 HlZ
20194 SAIE HY7IH(E/Y) 15,999 )
At SAE W7 |IHE) 5,695,644 (B)= (A)x365%
SAE H7IE XM2| HIE(E/E) 200,000 (C) 38 A=
AH|7[5HEY Al SAE T7| ZAS(%) 0.6% (D) AR M2
A 1S 1 1 220 8) 683 x>0
i)

£

2:1) $7452019). A W72 0 9 A2)E, 2
2) AFEEARAATY Aul AR A3} BE
g AR A,

162 |



TYez o w7|vlE FAaaIH0.6%p )7t

84

st

[}

71t} el ol 4w]7]

3

v} of g

e =&°l 8 Aoz 7| A, #4124 2=

7tell

N

N2

o

1,606.41

3,301

262
68.3
3,631.3
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v}3)| g o o 8o] A7t A v &5F Al AE7](Agro Chain greenhouse gases Emission
(ACE) calculator)E L5ttt A7 T ALV = 5418 558 24
kA WSS TIN5 Y=, & Porter et al.(2016)T} FAOS] ZHEEH A&
JE(FAO 2019) Ho|HE Z-&otaL Ut FAO Af=e &, 4117], HA1L7], &
7], &F, &5 5 F50 disiA k=9 wiEAE Alssto] ol& ARgShA,

71 @] -2 Porter et al.(2016)°)| A 7HEeE G AE-51 Tt

(E 5-39) SAIZ FFE YMHA 24712 iEY

H X AHALLC] Al =2
Nz 28 uegs | TR B | Ha
Ay 0.8669 0.7908 1)
By 0.0546 0.7908 0 F4t
IRYER me 0.0279 0.630 0.7683 2)
= 0.0387 0.3700 2)
JIEtEE 0.0120 0.6454 3)
A7 0.3570 16.6490 1
. EHTII'Jl 0.4361 0.9746 56117 1)
k] 0.1811 0.4835 1)
J|EHYS 0.0258 6.0356 3)
oz 2 Fx2 2.7700 2)
22 0.2099 2)
oz 0.5808 2)
bt 0.0717 0.1700 2)
Hi 0.0922 0.3500 2)
220} 0.0767 0.3500 2)
ng 0.0722 0.6200 2)
z 0.0504 0.3500 2)
RISES 428 0.2056 0.1700 0.3524 2)
e 0.0996 0.3500 2)
8t 0.0930 0.3500 2)
| 0.0534 0.3500 2)
HiLIL 0.1562 0.3500 2)
7|Eff 0.0928 0.3500 2)
NZ 2 AR 0.3000 2)
RAMEFE 1.1000 2)

2) &Y F5 U AR E5S] Bl 28
A= F2E 90(2020): FAO(2019): Porter et al.(2016)< arsto] #12¢ 2H4.
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4.2. FAF 7HAN w710 ©hE 2A7FA WETF 97T

SAE FDE PR A 071 v1eS TY ARG AT, HEES
BAAGNH Y L4712 h 27 5 ARES S5 ol 2} ol A Lo 7] A

PHAR 7] 9] AVEA L7} S BFSHITH<E 540>,

F
i

(B 5-40) 71 AH[0] OJ3t SAIE E2 J1AlR A2 O TS SATLA HEY
et I R T EI N .
ez |wmug | ToTd et | i o ofe

z2) @) 3 s ) AT B
mem | @ | oh | HES | e cored
20174] e s
=452 4311 0 431.1 0.7683 331.2
NE D A= 776.1 6.64% 831.3 0.3000 2494
it 320.3 23.40% 418.1 0.3524 147 .4
|5 144.7 13.52% 167.3 6.6117 1,106.3
U= 60.2 14.0% 70.0 0.5808 40.7
27 Y KIS 137.7 0 137.7 0.2099 28.9
s g2l s 152.3 42 96% 267.0 2.7700 739.6
ESHNI=S h.7 0 5.7 5.5000" 31.4
J|Et ZD|2= 12.3 0 12.3 -
i 26749

F 1) £ £ 7R H719] e ERIstA 3o 2 AlF Ji Eklo] o2& QAY TH3AE &4
of gt HlolEl= A
2) A% B59 7T FRAL RHRHAE NS ST 7}'6‘X |2 ZF E59 v)7H v8-E AXRKA: &
7O A%, A7), A7), Fa7), 718 S0 ARHES TRSAIR A, AR 5 v7ES
%é{? %(2016)2 nﬂ 71 HlolElE a2 AL
3) T FATF 20%00l & 99%F A-85to] 1kg FAAH] 9 Skg DB/ ARHETY 7P (HolH B2,
https.//blog.naver.com/ dsfifa6/222389896610, A Y: 2021. 8. 9. &X), —rrzl/»\l% 2A7EA
HiZ&eFo] 1.1kg CO2/kgO] B2 5His}o] AAkgt
Ag: AR} 2.

A4 au]o] 7115k 7HA1R H7] 9] AT LA iSRS EojE, A%
] AL B 55%, A SABA LD LA W E B A
% 65%% A 83to] A 7HAR W7)0] LA 2T sk AA)

SAFAILE S ZAVIA WS § AATDA BIF(65%)2 sAF AlAE 16.1

HI5E SAIZ H7| 45 (ot 0t 2M | 175



% 573 A(Agricultural Land) 10.39] H]-&-2 Q|v|3t<1d 5-4>. 0|9} Zro] 4
= 500] 7443 H7]0] olgt £A17A W& oF 7485 E/dvolh

(2 5-4) QX 2A4TIA HIE SEI SYUR0I S8

Transportation: 5.0

Energy: 36.0 Other. 35.3

Other Energy: 31.0
Food Waste Disposal: 1.0
Food Transport: 0.5

IPCC: 48.7 Processing and Retail: 4.3

Waste: 1.6
On fam energy: 0.9

I\PPU 44

Farm Gate: 7.1
Food Systems: 16.1
Agricufture: 5.3 5
Drained Peat: 09 Agricultural Land: 10.3

LULUC: 41
B LULUCF: 16 ME B

Z}&: Tubiello et al.(2021: 11).

4.3. 2% 7] A5 Avre] 0] mhE 2A7EE ZASTF AL

FZERE 2050 FAFTH AU 2 F Y ToF 2AMA IS FH=2018
W 2,4709F E/ A0 A 2050874 1,540 B/ 0 2 9307 B/ &35 A
O|T}<I 5-41>. 7FAH &4 H]7]2 SDGs 12.39] ERU| 2 A 23548 49, oA

2 5B 7 B30] oF 80%o] SFels 450l T

42) 2,674,800%/'3 x 1/0.65x 1/0.55=7,481,800&/4
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'5044 312
e 20184
196 20t 30t
3 A | 247MSLE | 17.9BrE | 154MStE | {544pprE
B | oun | sswwE | oosme | ooumE | oowee
=
H|0f|L4 K| 21.2dH0t £ 16,0801 £ 15.2u0t = 1528401 =

A7 2050 EASYHL3(2021. 8.). “2050 HAFH AL 2L
(https://www.opm.go.kr/flexer/view.do?ftype=hwp&attachNo=109262, HAMY: 2021. 8. 9.).

2 < 9lem,
(B 5-42) AE H7| 45 AlLI2[0] T2 247A 25
= AL RATIA Zb=at 2050 sYU=0fF 2= SH CiH| HIE
20% 7488t E/Ax0.2=149.62t £/ 149.62F £/4+-9302t £/ x100=16.1%
50% 7480 E/Hx(0.5=374%t E/H 3748 £/H--9302t £/'3 x 100=40.2%

A AR ZA.
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