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Abstract In our study, we analyzed survey data from 90 export-oriented paprika (Capsicum annuum L.) farms
in 2021 to assess the relative importance of pesticide safety among export promotion factors and the policy
implications of disseminating pesticide safe-use guidelines. Categorical variables were reported as frequencies and
percentages. To prevent double counting, duplicate responses were reorganized at the respondent level. We used
the Friedman test to analyze constant-sum importance items from 88 valid respondents, while using the Kruskal—
Wallis and 7 tests to examine the differences by region, farming experience, and export experience. The main
reasons to export paprika were an increase and stabilization of domestic market prices (57.8%), followed by
increased income through exports (33.3%). The combined management standards of pesticide use, pesticide
residues, and pests and diseases (41.1%) was the most frequent difficulty encountered in exports. Factors
promoting exports were government support (54.4%), pesticide safety (25.6%), and marketability (20%). In the
single-response item on pesticide safety assurance, farmers’ awareness and efforts were the most frequently
selected factor (62.2%). With a significant difference among the factors (Friedman %’=33.07, p<0.001), the
importance of production technologies was highest for cultivars (28.7%) and production facilities (28.6%),
followed by cultivation expertise (25.2%) and pesticides (17.5%). In the separate constant-sum assessment of safe
pesticide use, farmers’ awareness and efforts had the highest mean relative importance (43.0%), followed by safe-
use guidelines (29.0%) and administrative and educational support (28.1%) (Friedman y*=50.83, p<0.001). In the
separate constant-sum assessment of safe pesticide use, farmers’ awareness and efforts had the highest mean
relative importance (43.0%), followed by safe-use guidelines (29.0%) and administrative and educational
support (28.1%) (Friedman ¥’=50.83, p<0.001). Among the valid responses regarding pesticide application
frequency, 7.0% of the farmers reported exceeding the recommended number of applications, whereas no
farmers reported exceeding the recommended application rate. In the open-ended responses, powdery mildew
was the most frequently reported disease that was difficult to control, while thrips and mites were the most
frequently reported pests that were difficult to control. Overall, these findings suggest the importance of
export-specific management that integrates pesticide safety with pest and disease management.
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Table 1. Survey questionnaire structure and analysis variables

ﬂ
g
i

Category

Key variable

Statistical analysis

Gender, region, age, total cultivated area, export
crop cultivation area, Farming experience, export

Respondent characteristics
experience

Frequency, percentage, mean, standard devia-
tion

Export status

Reasons for exporting, challenges in exporting

Frequency analysis; % goodness-of-fit test only
for items treated as mutually exclusive

Factors influencing exports government support

Pesticide safety, product competitiveness,

Respondent-level frequency analysis after
duplicate-response cleaning; descriptive inter-
pretation; no %> goodness-of-fit test

Factors for ensuring pesticide
safety

Dissemination of pesticide safe-use guidelines,
education and administrative support, farmers' Frequency analysis and y* goodness-of-fit test
awareness and commitment

Importance of production

technologies cultivation know-how

Cultivars, pesticides, production facilities,

Valid constant-sum data analysis (n=88), Fried-
man test

Detailed factors in safe pesticide

Guidelines, administrative and educational
use support, farmers' awareness and commitment

Valid constant-sum data analysis (n=88), Fried-
man test

Types of pesticides used (insecticides, fungicides,
herbicides), target pests and diseases,
application frequency, Application rate

Pesticide use practices

Text standardization, frequency analysis, and
descriptive classification
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Jeollabuk-do 26 (28.9%)

Gyeongsangnam-do 22 (24.4%)

Gangwon-do 21 (23.3%)

Unkown 18 (20.0%)

Jeollanam-do

1(1.1%)

Chungcheongnam-do 1(1.1%)

Gyeonggi-do 1(1.1%)

0 10 20 30
Number of respondents

SAA ol p<0.052 A3t Fig. 1. Regional distribution of surveyed farms.
BE AEL2 104 7Rk 10~199 2 209 opdog i
B & g2 5d wEh 599 B 10d oo R
otk A vaes A F7F AtHeR SR (122%)°102 Y AE52 1H(1.1%)peI AR
S, ANGE, AEEE F4o g7 BT HEEE 269(28.9%), AT 221(24.4%), 74U 217
(23.3%) o2 Bkom A mlid-e 18%(20.0%)°1 Tt
23 o pE S8 ko] o] WFL 497497 AR AARNE Hie
13,749 m2, 7% 2E W4 H-E 12499 meI3itt. dF 4
SH s7to Yty 54 e 1779, 7% A9 #Ha2 100422 Uyt
ZAF SR 908 F P2 787 (86.7%), I8 119 (Table 2, Fig. 1).
ol Ade A W w7 B At 7= w7V
Table 2. General characteristics of surveyed export paprika B} 94 5 oo dF AE F AHEE HANeS
farms AT 2R A ) gRAked SRy
Category ReSpondentS;) 20.0% E3EO] AL 2L o] e BRSO R AAEA|
(Mean  5D) gkomz Aoy Fehy M Avhs RHBoRY Ayt
ond Male 78 (86.7%) Shuths 24 o @ Q409 2|8 A AR
e Female 11 (12.2%) =R g ste] s ssict.
Age (year) 49.7+10.5
Total cultivated area (m?) 13,749 + 13,577 o=g|7t +& ol ¥ & 2 ALE
Export crop cultivation area (m?) 12,499 + 13,574 nrze7ts FEshe 7MY 83 ol Wi A 714
Farming experience (year) 17.7+10.8 e 8 7HA ol 527 (57.8%) % 7MY = FES
Export experience (year) 10.0+6.2 3 A5 ST 304 (33.3%) 02 HE oY AE EE
“Mean + standard deviation. A2 A 5H(5.6%), FAHE FE E AR
Table 3. Reasons for export and major difficulties in export paprika production
Category Response Frequency (n) Percentage (%) 7 p-value
Higher and more stable domestic market price 52 57.8
Reason for Increased income through export 30 333 71.69
exporting Government or local government support and benefits 5.6 <0.001
Pride in exporting agricultural products 33
Difficulties in managing pesticide residues, pesticide use, and
pests & diseases 37 41l
Challenge in Greater price volatility compared with the domestic market 24 26.7 33.78
exporting Difficulty meeting contracted export volumes 11 12.2 <0.001
Difficulty meeting export product standards 9 10.0
Others 9 10.0
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Friedman x3(3) = 33.07, p < 0.001

252%154

Cultivation know-how

28.6 £14.1
Production facilities

) 28.7+19.6
Cultivar

Importance (%)

Fig. 2. Relative importance assigned to four production technology
factors by farmers producing paprika for export (n=88). Values
are presented as means + standard deviations based on valid
constant-sum allocations totaling 100%. The overall difference
was evaluated using the Friedman test.

Table 4. Factors affecting export activation and pesticide safety assurance

Category Response Frequency (n) Percentage (%) %, p-value

Government support 49 54.4

Factors facilitating . 18.47

agricultural export Pesticide safety. . 23 25.6 <0.001
Product competitiveness 18 20.0
Farmers' awareness and commitment to pesticide safety 56 622

Key factors for ensuring management 33.80

pesticide safety Dissemination of pesticide safety guidelines 17 18.9 <0.001
Education and administrative support 17 18.9
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test A3} Al 8219 TR Aol= FAHE frofsisith
(2=50.83, p<0.001). ©] A= FA 24Y T% Wl
Az ZASEE Al 8910 AT SYHOR T He

X o

Friedman x*(2) = 50.83, p < 0.001

Farmers' awareness & 43.0£15.2

efforts for safe pesticide use

28.1+£13.1

Administrative &
educational support

29.0£17.6

Safe pesticide use guidelines:

(] 20 40 60
Importance (%)

Fig. 3. Relative importance assigned by farmers producing
paprika for export to three factors for ensuring safe pesticide
use (n=88). Values are presented as means + standard deviations
based on valid constant-sum allocations totaling 100%. The
overall difference was evaluated using the Friedman test.
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Table 5. Differences in production technology importance by region, farming experience, and export experience

Category Survey item Group Survey result ¥, p-value
Gyeongsangnam-do (42.0%), 2285
Production facilities Region Gangwon (24.0%), <0.001
Jeollabuk-do (24.6%) ’
Gangwon (33.8%), 14.58
) Cultivation know-how Region Jeollabuk-do (31.4%), <0 601
fr(ﬁilcltlon Gyeongsangnam-do (18.5%) ’
ecfac(‘io(;gy Farmin <10 years (32.4%), 6.57
Cultivation know-how ox erieﬁc . 10-19 years (30.9%), 0037
P >20 years (21.7%) :
<5 years (18.1%),
Cultivar Expor 5.9 years (25.8%) 0045
P >10 years (28.3%) '
Export Difficulties in managing Jeollabuk-do (69.2%), 1272
P Pesticide residues, pesticide Region Gyeongsangnam-do (27.3%), .
Challenge 0.002

use, and pests & diseases

Gangwon (23.8%)
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Table 6. Characteristics of farms exceeding recommended pesticide spray frequency

Category

Survey result

Valid responses for pesticide application frequency
Below the recommended application frequency

At the recommended application frequency

At risk of exceeding the recommended application frequency

Above the recommended application rate

Mean age of the high-risk group

Mean farming experience of the high-risk group
Mean export experience of the high-risk group

Regional distribution of the high-risk group

71 respondent
37 (52.1%)
29 (40.8%)

5(7.0%)
0(0.0%)
54.4 year
18.0 year
12.0 year

Jeollabuk-do (3 respondent),
Gyeongsangnam-do (2 respondent)
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Table 7. Survey results on pesticides used and major pests and diseases difficult to control

Number of

a) Survey result?
response

Category

Epam (emamectin benzoate; n=41), Chess (pymetrozine; n=23), Setis (flonicamid; n=22),

Pangpare (pyrifluquinazon; n=14), Anichung (flubendiamide; n=14), Altacor (chlorantra-

niliprole; n=13), Shock (etoxazole; n=13), Movento (spirotetramat; n=13), Captain (flux-

ametamide; n=10), Algio (pyridalyl; n=10), Kanemite (acequinocyl; n=10), Jjjon

30 Insecticides (spiromesifen; n=8), Powershot (cyflumetofen; n=7), Acaramite (bifenazate; n=6), San-
Insecticides (248) maru (pyridaben; n=5), Secure (chlorfenapyr; n=5), Code One (bifenazate + spiromesifen;
n=4), Sultan (dinotefuran; n=3), Phantom (dinotefuran; n=3), Conan (emamectin benzoate;

n=3), Rampage (chlorfenapyr; n=3), Super Punch (abamectin + pyrifluquinazon; n=2),

Konido (imidacloprid; n=2), Whastak (alpha-cypermethrin; n=2), Voliam Targo (abamectin

+ chlorantraniliprole; n=2), Verimark (cyantraniliprole; n=2), Torichi (cyantraniliprole;

n=2), Natural enemies (biological control; n=2), Mospilan (acetamiprid; n=2), Others (n=2)

Ortiva (azoxystrobin; n=37), Coris (boscalid + kresoxim-methyl; n=19), Bellis Plus
(boscalid + pyraclostrobin; n=12), Miribon (fluxapyroxad + pyraclostrobin; n=12), Cadis
(fluxapyroxad; n=10), Clean Cap (penthiopyrad; n=6), Prien (propamocarb hydrochloride;
19 Fungicides n=6), Moncut (flutolanil; n=5), Chatra (kasugamycin + polyoxin D; n=5), Topsin-M (thio-

Fungicides (136) phanate-methyl; n=4), Trifmine (triflumizole; n=3), Rovral (iprodione; n=2), Sporogon
(prochloraz manganese complex; n=2), Print (trifloxystrobin; n=2), Delan-K (dithianon +
copper oxychloride; n=2), Mercury (fluopyram; n=2), Gasran (copper oxychloride +
kasugamycin; n=2), Mecani (dithianon + pyraclostrobin; n=2), Others (n=3)

Pests difficult 13 Pests Thrips (28), mites (25), whiteflies (11), tobacco cutworm & tobacco budworm (9), aphids

to control (84) (7), moths (4), scale insects (2), cabbage worms (2), root flies (1), unknown (1)
. . . Powdery mildew (32), viral diseases (16), mites (6), Fusarium disease (5), gray mold (4),
Dlsizsiistlrf?lcuh 10 ]?;)e;ases thrips (4), anthracnose (3), leaf spot disease (3), wilt disease (3), bacterial diseases (2), root

disease (2), Phytophthora blight & late blight (2), damping-off (2)

“Multiple responses were allowed,; therefore, the total number of mentions exceeds the number of respondents. Figures in parentheses in the
“Number of responses” column denote total mentions. “Product names are transliterated from Korean pesticide trade names. Active
ingredient names are shown in parentheses after each trade name; n indicates standardized mentions, not the number of farms. ?Active
ingredients were matched to the Korean products corresponding to the reported trade names. Natural enemies and “Others” do not represent a
single chemical active ingredient.
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