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Analyzing Issues on Environment-Friendly Agriculture Using
Topic Modeling and Network Analysis
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ABSTRACT : This study attempts to identify the flow of key topics and issues of research trends related to environment-friendly
agriculture conducted around the 2000s in South Korea and compare them with the environment-friendly agriculture promotion
plan to seek the level of consistency and the direction of future development of environment-friendly agriculture. For the analysis
of environment-friendly agriculture research trends and policy consistency, ‘topic modeling’, which is suitable for subject
classification of large amounts of unstructured data, and ‘text network analysis’, which visualizes the relationship between keywords
as a network and interprets its characteristics, were utilized. Overall, active discussions were held on ‘technical discussions for
the production and cultivation of environment-friendly agricultural products’ and ‘food safety & consumer awareness’, and keywords
such as production, cultivation, consumption, and safety were consistently linked to other keywords regardless of time. In addition,
it was found that the issue of environment-friendly agriculture was partially consistent with the policy direction of the period.
Considering the fact that the ongoing ‘5" Environment-Friendly Agriculture Promotion Phase’ emphasizes the strengthening of rural
environment management and aims to ensure the continuous quantitative and qualitative development of environment-friendly
agriculture, active discussions and research on its environmental contributions and management methods are needed.
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71585 g ©25HY BR4o] oj wiHTh FF
Z2EEe @ AFNA, A&7 599 FHQ s
doll izt =Ad A= AEHA 76kl UTHFAO,
2016). O]=9] AL =555 (United States Department of
Agriculture, USDA)OA & %13H 5949 420 F7154
O =0 AghE 913t AU g 5 A A LR ofY
2t SUES WO RS 7ed A& AlBcle 5 A=
ARl A Fokal et TSt AAIH & {7 ARt
4 {715 A A Sl 3of 2021 7o R Al
o Bl f718A= 1.7%, §71% A= 4.9% S7HE
AoE yehdon, 5§35 fH9 AF f715A= 44%,
715 B 5.4% F715E Z10® YEgth(Willer et
al., 2023).
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T3l 9l O k(Park et al., 2020; Son et al., 2020; Jung et al.,
2021; Kim et al., 2021), &35 2o A& o]=gt A
Z|8+24] o] (bibliography research)”} o] ZY=|R] e
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924 5
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mining)> thFY] FA oA §-83 JHE Zohf= Hlo]
g ulold 7|9 UFTOE, HAE AgE HA 7hsd
FHE 753 & o] HIF R {83 JHE F55)
45l HhgolthKil, 2018). H]AE ulo]yo] AlLEL
HAE AEe gdsHA M9E Ams ks WEY
HolE A Aay, 719E S5, Aol A, U4, 8
oF 52 3o MEL HHS o= H Z-8FrhLee
and Lee, 2015). 9§ E°] Jung and Hong(2021)2 W3
S JAT A =29 AEY 252 Fok e
24, 9u|dEd7d #4 2 CONCOR £4Z Ffsto] o
9 WS At 3FY wske}l WS FAsHeIT. ofgh
Ofof| A= Park et al.(2020)°] FAFEA} 4F9] Hof| JF=
F= 8%l gk A9 25 YA oRE HAE YEY
3 A 9 EQRYY 7|HE ol&d A oot
Rom, Kim et al.(2021)Z 7] A&7} B AT =&
=9 AL, 25 5Z FHH] 719 4 9 e
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1. E DEZ (topic modeling)

=Y 2 (topic modeling)> & B HlolE <]
FA BRE 9o S8 9AE ol ¥y F shuR
(Kim and Suh, 2022), ¥4 FAE EXL 25510 A]
718 Folut 54 BT F42 BAste] A= At
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£ 58 1otsl7] gtk(Nam and Nam, 2020). E3F EY
DEYe AFAe] S HiAIskL BT o] &4

2HE IARH HEE FE0| 7hscti(Han et al,
2021), Zt EHof fjg== 245 AE 2 FJ3}sto] A
3ot= WHolgt & 4= 3lom, o] A¥E &85t o
g FHO] E4S 3T ¢ Athe oA 8717 =
A BWAETHKim et al., 2017),

EY pdg du|Sof= ZAoju]E A (Latent Semantic
Analysis: LSA)Z} ZAc]2lE8 @3 (Latent Dirichlet Allocation:
LDA) H'H 50| QIt} LSAE oJu|7F fARRE ol
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HitHo]H(Kherwa & Bansal, 2018), LDAX= 10| Z}&(corpus)
£ AR&5H= WHAY A (generative), RS2 2] (probabilistic) &
W2, 7EHO R BASS Exo] AHolgL Bakg)
X gqHgoln] 7 Exo] 542 Thojge] Rxo] ojs) 2
AEhy 7HESCHBIei et al., 2003). Qlo] AEL ofF &
H(documents)2 TE|T, she] BAL Tlokst Bl
H(terms) 22 o] FojAH Mz HE FEHE 7] o
Edgo| YAsHH(Cao et al, 2022), o8] EW & & 4
FE 4RSS AR Bdds B7HRAIEE Griffiths A5,
SZZ (perplexity), D3/d(coherence) 5 THFTH A 7T &
L7155l (Churchill & Singh, 2021).
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2. HIAE HEYF 24 (text network analysis)

HhHo|tH(Lee, 2014; Seo, 2019). Y= 7t

WAS 922 1A sht] YEZE 7E5e] 1 5
e AT & Atk Aol 9ol 2T ARelabel 4
3, S8} 59 Tt S BololH BT rt
(Nam and Nam, 2020).

JEQae] B4 worsy] dg R A% % o
el F44L B4 YEYINA oL 3 -E(node7t

=}

23 e AH FRES gom Yt Aow, 9d
ZA1X(degree centrality), =% Z%]4d(closeness centrality),
)7l ZA14(betweenness centrality) 50| ITh(Park et al.,

2018). 11 FoAE dAZBFHEE EF 7|90 drhdt
Be TlgiEse] Aduo] JEAE ABsH AEZA,
7 7o /L7 B2 S AEEA & AT
oA 285} TH(Seo, 2019; Lee, 2014).



Z33Fo] QItH(Kim and Choi, 2022; Min et al.,
2021; Park et al., 2017; Oh et al., 2022; Han et al., 2021;
Hwang and Kim, 2019). o] & W& 3/ AME S A9 E
7 EoFe] Wl 2 AAA BT vA A HAA 1L
2 4 o, Hale] 555 wefsiy FAE anEo
2 53 4 9rhe Fgo] drk(Hwang and Kim, 2019).
et B QoL Bl By gAE vED &
42 wPsle] AAASY B A7 55 Bk B¢
Moz BMsle] FAe] JPHL BuA Sr.

£ 7o) golg 4 @ B4 WA 19 13} 2ok
BAo] Wast =¥ HolHS $USL oS BN
P2 72 AAS &, R T2 IH(ver 42.3)S &85
of BE¥ BYYT $A2E YEADL BN AN
o2 B3 WIAAL 3 Sy A5l Yol
Z2 B2 oot £ AT FAZ FHHoz 4

AE ol ot

A

HE T, A AN BA B WY 84
S AL o) et vla-EAgows AR A4
& =239t

A=A 1B AKCD T DBpiac]A] A& sz A
AN 7leAE, 2%, FADS &8sl 1996dF

=
2022714 HEE sdY frlsde A= o
HILE=RES Ao & 1,893HO] =R S5t
FHE =5 T 2 AFFAY #Hho] gAY S5d =
2, HAE A7t E7FsS =REES Asto] 5
2 1,759H9] =Fo| BEAgAtog AR ATHTable 1).

FTHE ARE VIRE AVIE AFEEE ATEY
(Table 2), 20008t Eo1AHA A AF7F A S7Fst
F=dl, o= 1990t 2R7HA] F17E fIF2 AAEY &
7150l 19909 S5t o]F HE S st M
olgk= gt A Aoz FHET| AFPI(Kim,
2016; Lee, 2007), 1997 24 5ALA3H A4, 19994

18
gid
=

A sd2=A4 =dS AA 20019 A1} 1275
=73 5704 AgE sHsto] 2440 5442 E S35t

7] ANAE A(Kim et al., 2018)1} A|7]H o7 AA|gict
E 4 Utk ok 20109 d) FRE7|of] S04 HA] o A
Zlol Hls) A47F oA AT AoE SRIEI=HD,

ot
el

Data Collection Data Preprocessing
+  Collect research papers on .
Environment-Friendly
Agriculture

Remove special characters,
symbols, and stopwords
Extract nouns

Modify synonyms

Topic Modeling(LDA)

Extract optimal topics -
Identify importance by topic Com prehenslve
and changes by phase Analysis
+ Issues and research trends
analysis
Gonsistency analysis with
policy

Text Network Analysis

Co-occurrence analysis
Phi coefficient analysis

Figure 1. Data collection and analysis procedures

Table 1. Analysis data

Search subjects . N. of research papers | N. of research papers
(Including both Korean and English) period collected used for analysis
= Environment-friendly agriculture = Organic certification
= Organic farming = Organic
= Environment-friendly agri-food = Pesticide-free
. Org@lc food . . . Env1r?nment-frlendly agricultural 1996-2022 1,893 1,759
= Environment-friendly agriculture materials
products = Organic materials
= Organic products = Environment-friendly cultivation
= Environment-friendly certification = Organic cultivation

1) KCI@=3taA8914]l) 24HRAR| AR s, 77159, organic farming 59 7|9=E Aol o] A7l A4

She ASFAI7E gl
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Table 2. Number of research papers collected by period

Zot - AYE - A= - A

Period(year) N.

1996 ~2000 31
2001 ~2005 (1st Environment-Friendly Agriculture Promotion Phase) 181
2006~2010 (2nd Environment-Friendly Agriculture Promotion Phase) 446
2011~2015 (3rd Environment-Friendly Agriculture Promotion Phase) 669
2016~2020 (4th Environment-Friendly Agriculture Promotion Phase) 440
2021~2022 (5th Environment-Friendly Agriculture Promotion Phase) 126

20109 =

97k @Al dE o7k a7 g
5L, A %

oRelF WA & WA A=E0] HYkEHA o]
Aos sjuEry,
AL Qubrlo g =F.9]
A2} 2E2S 271 W2d|(Park and Kim,
2019), & A= BEE AA|(full-text) S EAOIATCZ 51
o 252 SAERES BHOD T o] AAH 24
o] 7hssith= A2 AT, BlHolE Altiof| 84%=
HAE BA7Ho g H7]E= ofFth(Nam and Nam, 2020).
250 gz 941 AR Bolr} 2Ro] ZekEo] g -
Q]11(Cohen & Hersh, 2005; Westergaard et al., 2018), &
2 71YEe} #AHE FHE oS FHLAH 7] gE
of|(Schuemie et al., 2004) H4] HHO] mto] go]s}al,
7I19E 7t BAE Ho gdF o duE 4 ok A
Az 22 AAE o= 3 EArdo] g& 7jHe 4
5& HAtk= AZAG7 £X)51H(Syed & Spruit, 2017;
Westergaard et al., 2018), ©o] 7t #AE A4 /fgo=z
sh mEmEol} YEYD B4 He o] 7+ an
Aol ot A} Bess 2ol eiio] Sk E
T JREIVE ABAAG 250] gl A 9ol 1
o] &40 FAadt SHJAE Z7 HA9 £Ao] Bg
stk skttt

S HAEL BUQT R4S AT A4 L A
o Aget FeHE wE7] fIste] dlole HAE(pre-
processing) TH40] AW ATEEL HAE A=
(csv)E HEZE 7, R StudioofA] FE-2AFHEFEA7|S
ZuBgol 5 B4 2Eey 8458 AL
‘tidytext’ 7| A 9] nnestitoken Sk ‘KoNLP’ 1f]7]#]9]
R T
RELDAE 257] o) BAME B Document
Term Matrix)S ZHJ5F & “t opicmodels’ ]7]X]9] LDA &+
52 Pgolo] 242 Wik WEAL B4 WA
°]% ‘tidygraph’ H7] A& &3l Fol %’\]gﬁ‘ﬂlig} bl

BI3AEE AEste] HEYA JZE AAsHIeH, 5

l"

‘extractNoun’ 7]5-<

40 S=H|E, 293 M45, 20234

7HH o2 ol 7F A E ATAFE B4 sl widyr
71X S 2-85lo] To|A4x(Phi Correlation Coefficient)S
ArEotTt

Iv. Za}
1. ELZ QHZ(LDA) 24 Zu}

1996~2022L“ Ato] ffollA] KgH ek o
Wt AF=E9 SAFA vt AHolMe BT &
EE} ApRor AAsty] f3f stolmuietny Fde
-85k, RoA= ‘ldatunmg 7|5 E-8sto] EY
ASEES WE0] 2 BEY 4= 9 Griffiths A1F W5}
Ut Hdo] gAES é%o = AEE Yulok= Griffiths
A4 Griffiths & Steyvers(2004)0]] 9]} AQtw R EZ 1
o Mg 40 23S Yuloh=t, & Ad+= F
EY & 10712 AAPS W Griffiths7} 0.8865%2 =7
et Ad5ol ASEHU o]F Tof7t Zt Egof S
GES YHloh= fbeta)@l= AHESto] EXE A9 719
TE I== AASHAtHFigure 2).
A3 Hetgho] A Uehd 7191=F dEsto] 4
5 95t =2H EY F v|Fo0] 71 &8 A
7HE HE, A 1A EX222%)01= YR, HE, B
BRgtol EA UEht AE4S 9 FEBIE A4
AFAE & 4 Q9om, g HLdo] EA 2,&7‘\1
S SAREY] A Auigkge] #2 %_
o7} T AP Ao g motE e} o ¢
A3t A8A; I W (14.3%) A7-9] T9 7] JE
AR A=, o, 47 5 I sAbE 409 Aol
Z =05 Aoz soEglen, Al WA EXo HF
123%=, A&, YA, o1 59 wegol =4 veht
BEdolA TS %%ﬁﬂ A2 A o
77t =9)E 2o & sl ‘HIEd A WA
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b AEFE olfAol wet A+

b) Topic 2 : Food Safety and Consumer Attitudes

a) Topic 1 : Crop growth and nutrient management
Fertilizer 0.00628 Trust 0.00625
Plants 0.00477 Purchase 0.00507
Soil 0.00447 Behavior m———— 0.00315
Organic matter 0.00422 Awareness I 0.00269
Growth 0.00418 Health m———————— 0.00263
Cultivation 0.00408 Food e 0.00259
Nitrogen 0.00406 Safety E——— 0.00253
Crops 0.00401 Price m———— 0.00241
Trial 0.00399 Product m———— 0.00234
Nutrient 0.0039 Quality E————— 0.00225
0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007
c) Topic 3 : Pest damage risk and prevention methods d) Topic 4 : Environment-friendly agricultural material technology development
Plants 0.00513 Extraction 0.00484
Prevention 0.00458 Plants 0.00448
Damage 0.00355 Experiment 0.0038
Spray 0.00355 Vitality 0.00371
Harmful insect ————— (0.00322 Measurement 0.00367
Chemicals ———— 0.00319 Cultivation 0.00334
Crops maeeessssssssssss——— 0.00306 Sample 0.00324
Wrap s 0.00299 Concentration 0.00322
Pesticide —— 0.00298 Condition ~EEEE——— (.00289
Approve IEEEEEEEEES—————— (0.00277 Microbe mEEE————————— (.00287
0 0.001 0.002 0.003 0.004  0.005 0.006 0 0.001 0.002 0.003 0.004 0.005 0.006
e) Topic 5 : Reinforcing safety (pesticide residue testing) f) Topic 6 : Cultivation status and productivity
Pesticide 0.00597 Production 0.00448
Extraction 0.00398 Area 0.00341
Sample 0.00381 Cultivation 0.00251
Safety E——— 0.00356 Safety I (.00242
Detection ~m——— (.0035 Evaluation EEEEE——— (0.00238
Remain HEEEESSSS—— 0.00335 Technology mEEEEEEESS——— 0.00237
Purchase mE————————— (.00333 Price m——— (.00234
Concentration E———— 0.00331 Income IEEEEEEEEEEEN——— 0.00231
Condition: 0.00326 Certification  EEEE— 0.00223
Ingredient 0.003p1 Policy  EE—— 0.00214
0 0.002 0.003 0.004 0.005 0.006 0.007 0 0.001 0.002 0.003 0.004 0.005
g) Topic 7 : Support for the spread of Environment-friendly agriculture h) Topic 8 :Rural environment improvement effect
Operate 0.00202 Soil 0.00238
Purchase 0.0019 0.00212
Support 0.00187 Water Quality 0.0021
Education 0.00171 Pollution 0.00209
Active 0.0017 0.00208
Association 0.00164 0.00207
Participation 0.00164 Input 0.00204
Reinforcement 0.00158 Organic matter 0.00194
System 0.00158 Standard 0.00185
Local government 0.00155 Farming methods 0.00178
0 0.0005 0.001 0.0015 0.002 0.0025 [ 0.0005 0.001 0.0015 0.002 0.0025
i) Topic 9 : Response to global environmental issues j) Topic 10 : Distribution structure and market competitiveness
Country 0.00204 Production 0.00358
D 0.00189 Economy m—————— 0.00166
World 0.00182 Income I 0.00166
Energy 0.00182 Sale I 0.00165
Technology 0.00173 Purchase mEEEEEEE—————— (0.00164
Material 0.00172 Support S (0.00164
Industry 0.00171 Distribution ~—————— 0.00161
0.00169 Conversion IEEEEEEEEEEES———— 0.00161
Evaluation 0.00169 Price IEEEE——— 0.0016
Greenhouse gases 0.00166 Market 0.00158
0 0.0005 0.001 0.0015 0.002 0.0025 0 00005 0.001 0.0015 0.02 0.0025 0.003 0.0035 0.004

Figure 2. Research topics and keywords related to environment-friendly agriculture (total basis)
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Figure 3. Total baseline co-occurrence network (1996-2022)

=97} &R} Qo]

ol ABlH oz
o9 WAE SAEE
(Table 3). A3
08 B} 52 =S UER B4 A4S o of

4% PP F o anEoR B

—

4747 714

gl




719E BE

Z]O *—70

= =]
E-_""/El

ok el e o

A LgEo] THFO

B A %
7h B L,

o,
N9 S

“opRe
, AoH],

f'

A]
A

n{m

Equddyt YE

O

=,

o
1= 95t A
s

d
Hog B
A

ste] 4491 107 wol2 AAsteAch

4 AT EAFANES £A et ol
A, QA 742 Folglon], Arja dio] &L Hol
Q4] Folgith. FEAOE Ueht Holg
214, 3 A\Y, 7+ 4
wojgl o Holtd, WA B
= gaal
l-0F

ol fr o

N

T2

i O™

AEAS 28T

& o4l

oz I:ly]-g 7] OJEE /KPﬁ:‘lE]_E&
2 /\H]X]- q‘z-loﬂ/\{ 119_1-7:1 A}-%q

5 7Rl B 2

SE )
o] ok AARs7te] Ae)-2eH B4 ol4t
2 ATHYSE Holzeh, «AF Y

Q1 4]

3 —c‘,—}.

| g Aol &
It 9.9 AL, A, E%F 5
W71, B 53 AU
Fa50
A9l oh, 714,

5

AlZolA]

=T U

59 FAZENE} B4, A, A
o mol A4t AH O BTk BEHAOR H2hE

U4, A% FO.

olE A HEH ASHAS AF 7H4 it =9, ASA

Table 3. Co-appearance frequency and phi coefficient for each keyword (1996-2022)

Co-occuring Co-occuring Phi Co-occuring Co-occuring Phi
Classification| keyword Frequency keyword Coefficient |Classification| keyword Frequency keyword Coefficient
(A) (B) (pce) (A) (B) (pce)
Awareness 281 Support 0.462 Purchase 488 Food 0.451
Safety 268 Education 0.382 Pesticide 475 Consumption 0.428
Price 261 Awareness 0.374 Food 467 Trust 0.428
Development 237 Active 0.367 Awareness 449 Awareness 0.400
Fertilizer 236 Participation 0.345 Quality 445 Health 0.393
Policy Safety
Economical 235 Market 0.337 Health 432 Purchase 0.386
Evaluation 234 Local government 0.335 Price 424 Price 0.355
Market 231 Association 0.334 Trust 421 Market 0.335
Support 229 Price 0.328 Fertilizer 418 Distribution 0.334
Health 218 Sale 0.323 Evaluation 409 Satisfaction 0.333
Production 349 Water Quality 0.308 Safety 316 Trust 0.420
Cultivation | 337 Environmental 0.186 Price 303 System 0.415
Pollution
Soil 317 Waste 0.185 Awareness | 299 P e_sffri;de 0.384
Fertilizer 304 Soil 0.183 Trust 296 Price 0.383
Pollution | qpery 291 Fertilizer 0.179 |Certification| 3¢y 284 Market 0.365
Pesticide 281 Regulation 0,178 Fertilizer 281 Awareness 0.361
Crops 279 Manure 0.178 Health 278 Government 0.352
Evaluation 273 Heavy metal 0.177 Government 270 Support 0.342
Technology 232 Livestock 0.173 Food 261 Health 0.326
Food 232 Ecosystem 0.167 Pesticide 259 Promote 0.326
Safety 424 Market 0.515 Safety 294 Market 0.481
Awareness 406 Trust 0.503 Price 284 Distribution 0.465
Purchase 403 Awareness 0.486 Purchase 273 Direct dealing 0.444
Trust 381 Income 0.442 Market 270 Price 0.421
Price Quality 378 Product 0.424 Sale Trust 269 Promote 0.407
Market 362 Sale 0.421 Government 252 Marketing 0.388
Health 362 Marketing 0.409 Distribution 249 Strategy 0.387
Food 355 Attitude 0.405 Development 245 Government 0.384
Government 325 Promote 0.401 Quality 236 Support 0.377
Income 317 Brand 0.395 Pesticide 228 Brand 0.370
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Table 4. Environment-friendly Agricultural Policy and Research Trends
Research Trends
Period
Policy Trends Network Analysis
(year) Main Topics Vlv(eywor dsy
= Estabilishment of a practical basis for environmentl-friendly agriculture Production,
= Development of field technology Crop growth & Nutrient management Cultivation,
= Promotion of agricultural soil cultivation Development of environment-friendly Safety,
2001 ~ = Livestock manure resourceization agricultural materials technology Consumption,
2005 = Improvement of Environmet-friendly agriculture support Distribution structure & Market Crops, Soil,
= Fostering Organic Livestock competitiveness Fertillizer,
= Promoting Environment-friendly agricultural products distribution Food safety & Consumer attitudes Development,
= Enhance international cooperation Addressing global environmental issues Economy,
= Improvement of forest environment Technology
= Foundation for Environment-friendly agriculture practice Development of environment-fiiend
= Development and Dissemination of Environment-friendly agricultural agricullt)ural materials technology Y Producti
roduction.,
technol . ’
ecino ?gy . . . . . . Crop growth & Nutrient management Cultivation,
= Expansion of Environment-friendly agriculture in natural circulation Food safety & Consumer attitudes Safety.
2006~ |= Economic Support for Environment-friendly agriculture farm . Y .. .,
L . . . Cultivation status & Productivity Consumption,
2010 |= Reliability of Environment-friendly agriculture products ..
Lo C . . . Support for the spread of Pesticide, Crops,
= Revitalizing the distribution of Environment-friendly agriculture products environment-friendly agriculture Soil, Development
. Reductlor{ of rar‘ul env1ronmen.tal pollution 6] Distribution structure & Market Fertillizer, Supply
= Enhance international cooperation competitivencss
= Fostering Environment-friendly forestry P
= Establishment of sustainable Environment-friendly agriculture ivai
production base [1] Crop growth & Nutrient management gu Evatt.lon,
= Revitalizing the distribution and consumption of Environment-friendly Pest damage risk & Prevention methods C rocuc 1t(?n,
agriculture products Food safety & Consumer attitudes onss;lfr:p 1on,
2011~ | = Establishment of safety management system for consumer [4] Reinforcing safety (residual pesticide Crops P;;Zt’ici de
2015 | = Revitalizing the proceesing and agricultural materials industry inspection, etc.) Ige;ﬁllizer ’
= Development of Environment-friendly agricultural technology and Cultivation status & Productivity Developmel,qt
training (6] Distribution structure & Market Quality ’
= Establishment of agricultural environment resource management system competitiveness Technolo7gy
= Fostering Environment-friendly livestock, forestry, and fishing industry
Crop growth & Nutrient management
= Tmprovement of certification system Pest damage risk & Prevention methods Cultivation,
prov ritication Sy ) . Food safety & Consumer attitudes Production,
= Establishment of distribution system and expansion of consumption . . . ..
. . . . . Reinforcing safety (residual pesticide Crops, Safety,
= Expansion of the production base for Environment-friendly agricultural . . . ..
2016~ roducts inspection, etc.) Soil, Pesticide,
2020 |, gobl iv of . icultural material Cultivation status & Productivity Plants,
table supP y o orga:mc agricu l{ra materials . ) [6] Development of environment-friendly Consumption,
= Strengthening the agricultural environment preservation function agricultural materials technology Development
* Establish f agricultrual envi t t
stablishment of agricultrual environment survey system Distribution structure & Market Fertillizer
competitiveness
= Strengthening the agricultural environment management Production,
N . ¢ . N . . ¢ . L Crop growth & Nutrient management Cultivation,
= Strengthening regional agricultural environment conservation activities 5] Pest damage risk & Prevention methods Consumption
2021~ |= Development of Environment-friendly agriculturall integrated areas a8 . puon,
. . . . . Food safety & Consumer attitudes Food,
2022 | = Expansion Enviroment-friendly agriculture production base o
. . . . Distribution structure & Market Safety, Plants,
= Expansion of the market for environment-friendly agricultural foods competitivencss Health, Quality
= Creating an Environment-friendly agricultural food consumption culture P Value ,Awarene;s
48 =Z7|3, X293 M43, 20234
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Appendix 1. Research topics and main keywords by period
The 1% Promotion phase (2001-2005) topics and main keywords
Development of
Tonics Crop growth & Nutrient environment-friendly Distribution structure & Market| Food safety & Consumer | Addressing global environmental
P management agricultural materials competitiveness attitudes issues
technology
Proportion 259% 22.3% 18.0% 18.0% 15.8%
Keywords B Keywords B Keywords B Keywords B Keywords B
Plants 0.00450 Plants 0.00440 Area 0.00257 Consumption 0.00386 Technology 0.00186
Production 0.00352 Fertilizer 0.00377 Pesticide 0.00220 Trust 0.00335 Economy 0.00180
Fertilizer 0.00317 Crops 0.00291 Purchase 0.00203 Purchase 0.00274 Development 0.00177
Main Soil 0.00316 Soil 0.00287 Fertilizer 0.00195 Awareness 0.00194 Resources 0.00169
Keywords Cultivation 0.00315 Microbe 0.00275 Trust 0.00195 Safety 0.00193 Government 0.00162
Growth 0.00274 Growth 0.00265 Safety 0.00193 Distribution 0.00193 Evaluation 0.00157
Concentration 0.00267 Measurement 0.00221 Price 0.00183 Food 0.00182 Association 0.00157
Condition 0.00258 Sort 0.00221 Government 0.00179 Government 0.00178 Industry 0.00156
Crops 0.00253 Sample 0.00219 Support 0.00171 Evaluation 0.00174 Construct 0.00151
Temperature 0.00253 Condition 0.00204 Income 0.00171 Health 0.00165 Challenge 0.00151

* Griffiths = 0.6820263

The 2™ Promotion phase (2006-2010) topics and main keywords

D.evelopmenF of . s Support for the spread O
. environment-friendly  |Crop growth & Nutrient Food safety & Cultivation status & . . Distribution structure &
Topics . . . . of environment-friendly e
agricultural materials management Consumer attitudes Productivity . Market competitiveness
agriculture
technology
Proportion 27.8% 24.5% 20.2% 11.2% 8.4% 7.9%
Keywords B Keywords B Keywords B | Keywords B Keywords B Keywords B
Plants 0.00410 Plants 0.00419 Trust 0.00516 | Production 0.00307 Economy 0.00176 Plan 0.00151
Soil 0.00338 Fertilizer 0.00388 | Consumption | 0.00511 Fertilizer 0.00285 Rural 0.00162 Development 0.00135
Cultivation 0.00334 Crops 0.00380 Purchase 0.00457 Crops 0.00186 | Participation | 0.00161 Direction 0.00134
Main Measurement | 0.00307 Growth 0.00367 Safety 0.00281 | Cultivation | 0.00183 Education 0.00158 Support 0.00133
Keywords Ingredient 0.00286 Soil 0.00318 Price 0.00247 Output 0.00182 Support 0.00149 Association 0.00132
Sample 0.00285 | Measuwrement | 0.00276 Behavior 0.00245 Feed 0.00170 Facility 0.00147 Economy 0.00132
Experiment 0.00268 Wrap 0.00268 Awareness 0.00245 | Technology | 0.00154 Cultivation | 0.00144 Sale 0.00131
Organic matter | 0.00263 Variety 0.00261 Pesticide 0.00237 | Evaluation 0.00153 Industry 0.00141 Policy 0.00130
Extraction 0.00259 Prevention 0.00253 Market 0.00234 | Productivity | 0.00149 Change 0.00140 Industry 0.00130
Microbe 000228 | Experiment | 0.00245 Food 0.00223 Injection 0.00148 | Development | 0.00134 Structure 0.00130

* Griffiths = 0.80372466

The 3" Promotion phase (2011-2015) topics and main keywords

. Crop growth & Nutrient | Pest damage risk & Food safety & Re1.n forcing . Cultivation status & Distribution structure &

Topics . . safety(residual pesticide . e
management Prevention methods Consumer attitudes . . Productivity Market competitiveness

inspection, etc.)
Proportion 27.4% 21.3% 17.4% 14.5% 10.9% 8.5%

Keywords B Keywords B Keywords B Keywords B Keywords B Keywords B
Fertilizer 0.00572 Plants 0.00574 Safety 0.00256 | Pesticide 0.00414 Production | 0.00344 Trust 0.00230
Soil 0.00448 | Prevention | 0.00353 Food 0.00249 | Extraction | 0.00342 Fertilizer 0.00301 Distribution 0.00205
Cultivation | 0.00416 | Cultivation | 0.00340 Health 0.00240 Safety 0.00314 | Technology | 0.00216 Purchase 0.00203
Main Growth 0.00396 Control 0.00305 Price 0.00237 | Evaluation | 0.00314 Economy 0.00205 Market 0.00184
Keywords Crops 0.00392 Pesticide 0.00299 | Experience | 0.00221 | Ingredient | 0.00299 | Development | 0.00204 Sale 0.00172
Organic matter | 0.00384 | Experiment | 0.00293 Product 0.00218 Food 0.00270 Facility 0.00203 Awareness 0.00166
Phosphate 0.00380 Approve 0.00284 Pesticide 0.00216 Health 0.00264 Injection 0.00198 Policy 0.00162
Nitrogen 0.00370 Spray 0.00251 Quality 0.00215 | Condition | 0.00260 Evaluation | 0.00190 Support 0.00162
Nutrient 0.00359 Wrap 0.00246 | Satisfaction | 0.00210 | Purchase 0.00258 Policy 0.00180 Price 0.00160
Measurement 0.00354 Damage 0.00234 Education 0.00203 Quality 0.00254 Resources 0.00171 Economy 0.00159

* Griffiths = 0.7475272
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The 4™ Promotion phase (2016-2020) topics and main keywords

Reinforcing Development of
Topics Crop growth & Pest damage risk & Food safety & safety(residual Cultivation status & | environment-friendly | Distribution structure &
P’ Nutrient management | Prevention methods | Consumer attitudes | pesticide inspection, Productivity agricultural materials | Market competitiveness
etc.) technology
Proportion 22.5% 16.7% 13.3% 12.8% 12.2% 11.7% 10.8%
Keywords B | Keywords B | Keywords B | Keywords B | Keywords B | Keywords B Keywords B
Measurenert | 0.00381 Plants 0.00454 | Consurption | 0.00494 | Pesticide | 0.00470 | proguction | 0-00330 | ncubation | 0-00282 | Production 0.00396
Soil 0.00377 | Prevention | 0.00371 | Purchase | 0.00393 | Cowettin | 0.00324 | Fertilizer | 0.00269 | Govertration | 0.00280 |  Purchase 0.00264
CQgric matter | 0.00371 | Extraction | 0.00329 | Behavior | 0.00297 | Condition | 0.00315 | Evaluation | 0.00266 | Condition | 0.00271 Price 0.00199
Main Nitrogen | 0.00365 | Damage | 0.00326 | Attitude | 0.00251 Crops 0.00308 | Indicator | 0.00228 | Extraction | 0.00269 Support 0.00197
Keywords Phosphate | 0.00353 Spray 0.00319 | Health | 0.00247 | Remain | 0.00267 | Techmology | 0.00225 | Microbe | 0.00266 Operate 0.00190
Crops 0.00342 Area 0.00309 Food 0.00243 | Ingredient | 0.00267 | Policy | 000214 | Separation | 0.00238 | Distribution | 0.00190
Sample | 000337 | Approve | 000277 | Safety | 000235 | Safety | 000258 | Deelopmmt | 0013 | Meswenmt |03 | Economy | 0.00181
Nutrient | 0,00327 | i imect | 0,00272 | Experience | 000235 | Addition | 0.00258 Crops 000212 | Reaction | 00230 Market 0.00179
Growth | 000319 | Pesticide | 000271 | Intention | 000227 | Standard | 0.00250 | Injection | goppp | Gem | o020 | Supply | 000178
Manure | 000207 | Pest | 000215 | Budwtion | 000214 |  Soil | 0.,00247 | Memwmat | o019 | Vitality | o023 | Policy | 0.00177
* Griffiths = 0.8309829
The 5" Promotion phase (2021-2022) topics and main keywords
Topics Crop growth & Nutrient Pest damage risk & Prevention Food safety & Consumer attitudes Distribution strl}(fture & Market
management methods competitiveness
Proportion 33.9% 25.0% 21.0% 20.2%
Keywords B Keywords B Keywords B Keywords B
Plants 0.00485 Pesticide 0.00370 Consumption 0.00339 Purchase 0.00385
Extraction 0.00391 Production 0.00317 Production 0.00301 Behavior 0.00304
Cultivation 0.00350 Area 0.00287 Safety 0.00246 Food 0.00266
Measurement 0.00333 Evaluation 0.00260 Trust 0.00241 Product 0.00235
Main Keywords Crops 0.00327 Prevention 0.00248 Awareness 0.00217 Value 0.00233
Soil 0.00306 Cultivation 0.00235 Value 0.00200 Experience 0.00221
Fertilizer 0.00296 Crops 0.00218 Current state 0.00198 Economy 0.00215
Experiment 0.00296 Condition 0.00204 Decision 0.00197 Quality 0.00214
Growth 0.00290 Fertilizer 0.00200 Purchase 0.00193 Satisfaction 0.00210
Condition 0.00257 Conventional 0.00191 Health 0.00188 Measurement 0.00210

* Griffiths = 0.8806719
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