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Abstract: This study was conducted to propose directions for nursery policies to promote the development of the
private smart nursery industry in the Jeonnam region, using Importance-Performance Analysis (IPA). To this end, an
IPA questionnaire was developed based on a literature review, and then modified and supplemented through validation
by forestry experts. The survey was conducted with the owners of 13 private smart nurseries in the Jeonnam region.
Through the IPA, a total of 10 items were identified as priorities for improvement in the private smart nursery
industry. In terms of expected effects, these included increasing forest landowner income, expanding designated
quantities, and achieving job satisfaction. For future prospects, they identified increasing the budget for modernization
equipment, rising material and labor costs, depletion of the labor force, increased maintenance, expanding the range
of budget-supported items, expanding the bio (extract) market, and broadening the range of nursery tree species. This
analysis revealed that the main causes of the continuous decrease in nursery production volume, rising seedling
production costs, and limited investment in smart nursery facilities aimed at reducing labor costs were contributing
factors. The results of this study suggest that diverse policy research and support at the government level are needed
to improve the overall nursery system and promote the development of the private smart nursery industry in the
Jeonnam region.
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Table 1. IPA structure of the survey.
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Category 1. Expected outcomes
Item Economic feasibility Efficiency Satisfaction
Question Labor saving Improvement of land use Improvement of working
environment
Productivity improvement Uniformity of seedlings Enhancement of job satisfaction
Cost reduction in management Reduction in work-related injuries Enhancement of workers' technical
skills
Reduction of seedling period Increased efficiency in management Enhancement of convenience
Increase in income Expansion of designated quantities Reduction of manual labor
Category 2. Detailed process
Item Labor force Productivity (comparison with open field) manageability
Question Seeding Improved productivity Automatic irrigation system
Weeding Development of roots Automatic nutrient supply system
Pesticide/fertilizer application Decreased mortality of seedlings Automatic lighting system
Loading/unloading Improved uniformity Remote control system
Seedling dispatch Reduced duration Big data collection system
Category 3. Future prospects
Item Threat factors Development strategy
Question Increase in budget for modernization equipment Facility standardization

Increase in material and labor costs

Expansion of supported items with budgetary assistance

Labor shortage

Improvement of afforestation and nursery systems

Contflict with foreign laborers

Establishment of Al-based systems

Permit regulations

Expansion of the bio (Extract) market

Increase in maintenance and repair costs

Expansion of nursery tree species

Acquisition of information technology

Expansion of seed suppliers
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Table 2. Demographic characteristics of respondents.

u=h

1, ol SAEY S

/\lﬂE 2x0] A} AA] o] thgt Cronbach's alpha
Aes 8I18E EAEGL AlfHoRE Far HiE9
Cronbach's alpha A= 926, WHEE HREL 7308 HA
=9l

Q17 A B4S Bl ARzt A sotist
38.4%0.& 744 wro 40\—417} 3.1% o2 Uehdth
Ao FAo] 100%0]T}. © 5~109 o]
30.7%LS.2 71 Wal, 10~20L% u]t,r_}j} 304 o|Aro| zkzh
23.1% %02 UERGTHTable 2).

hLNFlD

2. ADIE AR9| J|tiEnt

I are] et FaE B 4627, UHE FH2
3.8370=2 Z2Qwyl utEro] vla) 0.7974 =7 LreER
CH(Table 3).

FREREE Jolghe WYl RE o] o groz
F8eof Hla TS 2 Zlom FA ST AlFA
02 ZQE HIELA & XJo|E Holk FEL HY
AAGAAE 471 9 S7HFAE 19, == 59,
1.857), AeAAL A EF S (ZRE 19, BHEE
591, 3.08%), WHEAol A= AP AL 71E FHERE 59,
TEE 59, 0.777) o2 UEksith

FlefEatol et 44 AL A ARES obiy]
gt IPAO A FEFo] BE AMEH| H|w A 124 &
EZ 3} ch(Figure 1).

El o°1' e

M}f‘?ii FTREQ} WLt B ol A& FABok
o gmom A} o A, FieE A, R 54,
e :é‘_% 7t 2ae A, HEly o R A5
At} AUtE GEAS Erxg 9 So g Jhe- Ao
AAAL EFo] 7HeshH HW 2-0 &7 5 2% 44 25

Content Category Persons % Content Category Personss %
30s 2 154 Less than 5 years 1 7.7
40s 3 23.1
Age 50s 5 38.4 5 to 10 years 4 30.7
Group Work
60s 2 15.4 . 10 to 20 years 3 23.1
experience
70s ! 77 20 to 30 years 2 15.4
Male 13 100
Gender Female R R More than 30 years 3 23.1
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Table 3. Survey results on the expected effects of smart seedling cultivation.

I P I-P
NO. Question -
Avg. Rank Avg. Rank Diff. Rank
1 Labor saving 4.54 2 4.00 1 0.54 4
2 Productivity improvement 4.46 4 3.92 2 0.54 4
3 Cost reduction in management 4.54 2 3.23 4 1.31 2
4 Reduction of seedling period 4.46 4 3.38 3 1.08 3
5 Increase in income 4.62 1 2.77 5 1.85 1
Economic feasibility 4.52 - 3.46 - 1.06 -
6 Improvement of land use 4.46 5 4.15 4 0.31 2
7 Uniformity of seedlings 4.69 3 4.46 3 0.23 4
8 Reduction in work-related injuries 4.69 3 4.54 1 0.15 5
9 Increased efficiency in management 4.85 1 4.54 1 0.31 2
10 Expansion of designated quantities 4.85 1 1.77 5 3.08 1
Efficiency 4.71 - 3.89 - 0.82 -
11 Improvement of working environment 4.62 3 4.08 3 0.54 3
12 Enhancement of job satisfaction 4.62 3 3.92 4 0.69 2
13 Enhancement of workers' technical skills 431 5 3.54 5 0.77 1
14 Enhancement of convenience 4.69 2 4.54 2 0.15 5
15 Reduction of manual labor 4.92 1 4.62 1 0.31 4
Satisfaction 4.63 - 4.14 - 0.49 -
Average 4.62 - 3.83 - 0.79 -
oI 15, Reduction of manual labor I
L ]
1[: Expandon of designated quartities 9.|Increased ef'.ﬂcienoy in management
@ 8. Unifo;mity of seediings
8 o .QW Zl %EE%WHEE%}?S;?%?%QE\%NEHCB
_&U B Increase inincome 12.[Enhencement of job satisfaction
8 o 11, Improvement of working emironment
é 3. Cost reduct\omlw managemert 1. I._abor sanng
4. Reduction of seediing perioq 6, Improvement of land use
° g Prc?juoti\»ity Improvement
13. Enhancement of workers [technical sldlls
i) ° v
Performance
Figure 1. IPA analysis results on the expected effects of smart seedling cultivation. I= first
quadrant(keep up the good work), II = second quadrant (concentrate here), 11l = third quadrant(low
priority), IV = fourth quadrant (possible overkill). — = item leader line.
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Table 4. Survey results on the detailed processes of smart seedling cultivation.

NO. Question ! P P
Avg. Rank Avg. Rank Diff. Rank

1 Seeding 431 5 4.08 5 0.23 4
2 Weeding 4.54 3 431 3 0.23 4
3 Pesticide/Fertilizer application 4.77 1 4.38 1 0.38 1
4 Loading/Unloading 4.46 4 4.15 4 0.31 3
5 Seedling dispatch 4.77 1 438 1 0.38 1
Labor force 4.57 - 426 - 0.31 -
6 Improved productivity 4.77 1 438 1 0.38 1
7 Development of roots 4.62 2 431 2 0.31 3
8 Decreased mortality of seedlings 4.54 4 431 2 0.23 5
9 Improved uniformity 4.62 2 431 2 0.31 3
10 Reduced duration 4.38 5 4.00 5 0.38 1
Productivity (comparison with open field) 4.59 - 4.26 - 0.32 -
11 Automatic irrigation system 4.85 1 4.46 1 0.38 1
12 Automatic nutrient supply system 4.15 2 3.85 2 0.31 2
13 Automatic lighting system 3.08 5 2.85 5 0.23 3
14 Remote control system 3.38 4 3.15 4 0.23 3
15 Big data collection system 3.46 3 3.23 3 0.23 3
manageability 3.78 - 3.51 - 0.28 -
Average 431 - 4.01 - 0.30 -
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Figure 2. IPA analysis results of the detailed processes in smart seedling cultivation. I= first
quadrant(keep up the good work), II= second quadrant (concentrate here), III = third quadrant(low

priority), IV = fourth quadrant (possible overkill).
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Table 5. Survey results on the future prospects of smart seedling cultivation.

NO. Question ! P P
Avg. Rank Avg. Rank Diff. Rank
1 Increase in budget for modernization equipment 4.85 4 1.54 4 3.31 4
2 Increase in material and labor costs 4.92 2 1.31 5 3.61 3
3 Labor shortage 5.00 1 1.08 7 3.92 1
4 Conflict with foreign laborers 4.23 5 2.85 1 1.38 5
5 Permit regulations 4.08 6 2.85 1 1.23 6
6 Increase in maintenance and repair costs 4.92 2 1.15 6 3.77 2
7 Acquisition of information technology 3.85 7 2.85 1 1.00 7
Threat factors 4.55 - 1.95 - 2.60 -
8 Facility standardization 4.85 3 2.23 2 2.62 6
9 Exp:ansion of supported Items with budgetary 492 5 146 6 3.46 1
Assistance

10 Improvement of afforestation and nursery systems  5.00 1 1.92 4 3.08 4
11 Establishment of Al-based systems 4.08 7 2.54 1 1.54 7
12 Expansion of the bio (extract) market 4.85 3 1.54 5 3.31 3
13 Expansion of nursery tree species 4.85 3 1.46 6 3.39 2
14 Expansion of seed suppliers 4.85 3 2.00 3 2.85 5
Development strategy 4.77 - 1.88 - 2.89 -
Average 4.66 - 1.91 - 2.75 -
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2. Increase in material and labolf costs
9. Expansion of Supported Items with Budgetary Assistance
3. Labor.shoﬁage T 1.0. Improvement of Afforestation and Nursery Systems
@ P - _l. Increase in buHget for modernization equipment
©| 6. Increase in maintenance ‘ﬁ ™ @ 8. Facility Standardization
- and repair costs 14. Expansicn of Seed Suppliers
{:U 12. Expansion of the|Bio (Extract) Market
8 13. Expansion of Nursery|Tree Species
=
4. Conflict with
foreign laborers|
®
11. Establishment of Al-based Systems
® 5. Permit
regulations
i 7. Acquisition of information technclogy @ v
Performance
Figure 3. IPA analysis results on the future prospects of smart seedling cultivation. I= first quadrant(keep
up the good work), II = second quadrant (concentrate here), III = third quadrant(low priority), IV =
fourth quadrant (possible overkill). — = item leader line.
5. 1 & olof tigh A|&A Q1 o] H a5ttt (Lee et al, 2022).
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