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Study on Controlled Horticulture Farmers’ Attitude of Energy-Saving
Facilities using the IPA method
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Abstract This paper analyzed the issues related to focus on farmers behaviors of energy saving facilities. This study
conducted questionnaire and field surveys of controlled horticulture farmers and economic analysis using an
IPA(Importance-Performance Analysis) matrix. According to the research results, the performance level was low on
average ranging from 2.33 to 2.56 in a five point Likert-scale on greenhouse mandarin and grape-related facilities.
On the other hand, the importance levels were high in the mean rating from 2.69 to 4.8. The results show that energy
loss reduction of complementary facility and alternative energy supply support for low cost implementation are more
important in terms of the respondents concerns than performance quadrant IIl. Therefore, it is important to provide
financial support to energy-saving facilities to promote the use of energy efficiency improvement. In addition, the
government should invest continuously in research and development.

Key Words : Alternative Energy, Facility Horticulture, Energy Saving Facility, Cronbach’s Alpha, Importance-
Performance Analysis
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[Table 1] Question cnfiguration

division contents

problems of management, the

easant economy . . .
p N respons of oil price fluctuations

possessions of energy-saving
facilities, usage motivation, reasons
of nonuse, attitude of
energy-saving facilities

utilization of farmers’
energy-saving
facilities and attitude

using state survey, reasons of use
or nonuse, replacement cost,
estimations of installation and
utilization

utilization of farmers’
new renewable
energy and attitude
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[Table 2] Demographic characteristic factor

[Table 4] Farm management for plastic film-house
cultivation(house grape: 2012)
Unit: one-year-lnog/10a

managers’
research response percent(%) average age
number
area ) aver— | standard
age |deviation
SE0gwWipo 29 3.3 60.1 6.6
ta};];‘;ffne jejusi 1 9%6.7 510 -
subtotal 30 100 59.8 6.7
chungnam 12 324 56.9 6.9
house jeonbuk 18 486 571.7 74
grape | gyeongbuk 7 189 66.2 56
subtotal 37 100.0 539 75

Source: Korea Rural Economic Institute, result of survey(2014).
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[Table 3] Farm management for plastic film-house
cultivation(house tangerine: 2012)
Unit: one-year-Inog/10a

amounts percent
(won) (%)
fertilizer costs 331,99 2.1
light and heat/power
gt e et 10,491,408 678
1 agricultural chemical ~
o e 310672 20
t
e costs of irrigation
r facilitics 32928 02
m
3 material costs 501,249 32
i small farm implements costs 20,733 0.1
a
t depreciation expense of large -
e farm implements 923,731 60
g
o | redemption cost of agriculture e
g acilities 2,056,605 133
s repair costs 28,181 0.2
subvention 97,458 06
subtotal of .
intermediate goods 14794560
rent, labor costs 631,715 44
total operating costs 15,476,675 100.0

Source: Rural Development Administration, Information of income
and farm-product prices.

=
7k Aehs mFe e 49

H](41.49%)7} 2125}

amounts percent
(won) (%)

fertilizer costs 336,726 52
1 light and heat/power expense 2,669,353 414
n agricultural chemical costs 96,221 15
te costs of irrigation facilities 4,556 0.1
r material costs 1,211,259 188
g‘ small farm implements costs 4987 0.1
d deprecmtlon(expense of large 458861 71
1 farm implements
? redemption cost of agriculture 5986 147
e facilities ’ ’
g repair costs 124,101 19
g site development cost 256,464 4.0
d costs etc. 1,040 0.0
s subtotal of

intermediate goods 610784
rent, labor cost, a commissioned 337798 52
farming costs
total operating costs 6,445,652 100.0

Source: Rural Development Administration, Information of income
and farm-product prices.
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[Table 5] Problems of management

house tangerine house grape total

response |average |response | average | response | average
number | value | number | value | number | value

choice
difficulty for 30 35 37 37 67 36
income crop
acquire a
technique and| 30 2.7 37 3.7 67 3.3
practical use

scarcity of
labor 30 38 37 43 67 41

secure a . . . N
store 30 34 37 38 67 36

finance
operating 30 37 37 39 67 38
funds
improve
deterioration 30 42 37 44 67 4.3
facilities
increasing

burden for air
conditioning 30 45 37 48 67 47
and heating

Note: scale of measure: 1(not important)-5(very important).
Source: Korea Rural Economic Institute, result of survey(2014).

6116



AL 571 oA AL HE IEE 4 IPATHE o835t

ol wHEe] TARS agjste] ¥ FAblA=

S
T7HEs Al w7k tiggetel tisiA ARt =
J o
=

[Table 6] Respons of oil price rise

house tangerine house grape
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[Table 71 Main purpose of energy-saving facilities:
house grape

average average

(scores) (scores)

change psychrophilic crops | 30 3.10 26 296
control cultivative method 30 317 26 2.38
alternative facility for warming | 30 2.87 28 2.04
replacement heat conservation| 30 250 29 148
crop management for low .

i fure 30 353 28 2.07

additional introduction for heat .
conservation 30 2.63 30 1.20

Note: scale of measure: 1(not important)-5(very important).
Source: Korea Rural Economic Institute, result of survey(2014).
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multi-layer covering multifold thermal  horizontality curtain waterproof

cover equipment

mhouse tangerine |1 house grape

Note: plural response
Source: Korea Rural Economic Institute, result of survey(2014).

[Fig. 11 Utilization of farmers’ energy-saving facilities

n %
heating bills conservation 19 61.3
govemment’g demq business, 9 65
supporting business
Py pmovement o 290
efc. 1 32
subtotal 31 100.0

Note: plural response
Source: Korea Rural Economic Institute, result of survey(2014).

[Table 8] Reasons of nonuse in energy-saving facilities

house tangerine house grape
n % n %
cost burden
increase: installation, 22 212 58 829
maintenance
cost— ineffective 27 33.3 2 29
lack of facilities’
information 2 25 5 71
inconvenient for 4 49 9 29
management problem
change cultivated
plants, reduction of 2 25 2 29
farm size ect. needless:
etc. 24 296 1 14
total 81 100.0 70 100.0

Note: plural response
Source: Korea Rural Economic Institute, result of survey(2014).
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500 430 477 483

450 433 413

350
3.00
250
2.00
150
100
0.50

0.00 T T T
multi-layer covering  multifold thermal cover  horizontality curtain ~ waterproof equipment

W house tangerine || house grape

Note: scale of measure: 1(very low)-5(very high).
Source: Korea Rural Economic Institute, result of survey(2014).

[Fig. 2] Estimations of installation
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[Table 9] Attitude of energy-saving facilities

house tangerine house grape
0 average 0 average
(scores) (scores)
a high cost of - -
installed charge 0 457 2 459
cost burden
increase: installation, 30 387 28 446
maintenance
Energy(electric charges, oil
consumption cost) saving 30 4.60 27 396
effect
quantity enhancement
effect and production
quality improvement 30 327 3 368
in crops
promblems of after-service| 30 323 26 369
meet with good
results in energy-saving 30 433 26 400
facilities

Note: scale of measure: 1(never agree)-5(absolute agree).
Source: Korea Rural Economic Institute, result of survey(2014).
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[Table 10] Present condition of possession in new
renewable energy

house tangerine house grape total
category
n % n % n %
possession 6 20.0 6 16.2 12 179
nonuse 24 80.0 30 81.1 54 | 806
possession
in the past
but nonuse 0 0.0 1 2.7 1 15
in the
present
total 30 100.0 37 100.0 67 | 100.0

Source: Korea Rural Economic Institute, result of survey(2014).

[Table 11] Possession type in new renewable energy

house tangerine house grape total

catego
eory n % n % n %

ground
coupled
heat pump 1 16.7 1 167 2 16.7
system

air source
heat 1 16.7 1 16.7 2 16.7
pump(B)
(A)+(B)
pump 2 33.3 - - 2 16.7
system
wood .
pellet 2 33.3 3 50.0 5 41.7

ect. - 1 16.7 1 83

total 6 100.0 6 100.0 12 | 1000

Source: Korea Rural Economic Institute, result of survey(2014).

7 i
25 A o] §shs F7hE 333%% o, AdEHE
7k o] g3t Bt 167%, & 7198 EHET o] 8ah=
F77F 16.7%, HAAE o] 857k 33.3% 0% LEk)
o A 2Evte] A SAEEE o) ddhe st
50%= 7P B, A DS EHZ o8 F7L E7]E8]

Lot
[
ey
(o
frtl
BN
>,
A,



A F7Fe] oAl AL tE BEE B4 IPATHS 083t

g EAHoR Bo), ¥/ dEERE 0§ G
& 2o §ARS v g A gk 2auee) 4
& BEAgol} % 2 5o Baiel glrke ¢
T el

[Table 12] Reasons of nonuse in attitude of
energy-saving facilities: house tangerine

ground air
Unit:% coupled heat S‘ﬁg‘ée l‘;VeCﬁéCt]
pump system pump
high cost of
installed charge 667 630 429
cost burden
increase: installation, 0.0 37 10.7
maintenance
uncertainty of .
thermal efficiency 148 111 286
nlioledleszij chlange
cultivated plants, . .
reduction of farm size 37 37 36
ect.
lacﬁ{n (if operagng
technology and an
uncomfortable 00 0.0 0.0
management
ect. 14.8 185 14.3

Source: Korea Rural Economic Institute, result of survey(2014).

[Table 13] Reasons of nonuse in attitude of
energy-saving facilities: house grape

ground qoalr wood
Unit:% coupled heat source
pump system | o pellet
e pump
high cost of
installed charge 167 33 6.7
cost burden
increase! installation, 10.0 233 0.0
maintenance
uncertainty of 133 133 o

thermal efficiency
needless: change
cultivated plants, reduction 13.3 10.0 16.7
of farm size ect.
lack of operating
technology and an

uncomfortable 367 36.7 60.0
management
ect. 10.0 133 10.0

Source: Korea Rural Economic Institute, result of survey(2014).
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[Table 14] Interpreting the Results: IPA

category attributes

Keep up with the
good work

(Quadrant 1)

customers value courteous and friendly
service

customers feel that low service price

Concentrate here are very important but indicate low

(Quadrant IT) satisfaction
. customers do not perceive this feature
(&awdrg?lgnl}l}; to be very important, customer is rated

low.

customer are judged to be doing a good
. job and maintenance notices but attach
Izgjgélrea&\’%?u only slight importance to them.
However, there may be other good

reasons for continuing this practice

Source: John A. Martilla and John C. James, 1977.

Extremely
Important

A. Concentrate Here B. Keep Up The Good Work

Fair Excellent
Performance Performance

C. Low Priority D. Possible Overkill
Slightly

Important

Source: Haemoon Oh. 2001.

[Fig. 3] Traditional importance-performance grid
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[Table 15] Cronbach's alpha

AA F :‘irﬁ—% 4= ] s KRR B i)
Cronbach's alpha Al #ko] 0.6 o]do]H, A x|
A7F §loka % Tk

[Table 16] Coefficient of Cronbach's alpha

internal validity estimation

a =09 credibility reliability: very high
07 <a<09 credibility reliability: good
06 < a <07 credibility reliability: accept
05 <a<06 credibility reliability: low

a <05 credibility reliability: not accept

F7Hee] ey A

a7 A3}, LA 87 A

Ao o] gaE) W oﬂ gt &5 B Cronbach's
o

o
Fol 06el oz WH Aol Qi Aoz e

[Table 171 Reliability test of energy-saving facilities:
house tangerine

Attribute Mean Mean

L. Importan .
Description . l)ce Performance Ratmg‘”
Rating

Attibute
Number

policy
construction
plan for initial
installation cost
and energy
saving measure

0.779 0.590

management
improvement
program for
after—service

0.792 0.717

consolidation of
education and -
3 related 0677 0.655
information
support
4 differentiation | -, 7=, 0633
policy by
regional groups
expansion of
5 support for | - 75, 062
minimum
energy loss Cronb
policy support of ach’s
6 repairs decrepit | 0.714 Alpha | 0587
facilities 0.767
energy-saving
7 technological 0.750 0671

development

— Cronbach’s
Alpha
0672

facility
8 expansion of 0.753 0628
alternative
energy
expansion
9 of related field | 0.689 0.674
expert
Note: 1) scale of importance measure 1l(not important)-5(very
important), 2) scale of performance measure 1(extremely
dissatisfied)-5(extremely satisfied).

[Table 18] Reliability test of energy-saving facilities:
house grape

Atti
bute Attribute
Num Description
ber

Mean Mean
Importance Performance
Rating” Rating”

policy construction
plan for initial
1 installation cost 0.862 0914
and energy saving
measure

management
improvement
program for
after—service

0833 0914

consolidation of Cronba Cronbac
3 education and 0834 |  ch's 0919 h's
related information Alpha Alpha
support 0.839 0926
4 dllfferentlatlfm 07% 0923
policy by regional
groups

expansion of
support for
minimum energy
loss

0.823 0.926

policy support of
6 repairs decrepit 0.827 0915
facilities
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energy-saving
7 technological 0.7% 0918
development

facility expansion

8 of alternative 0.807 0910
energy
expansion
9 of related field 0.822 0915
expert

Note: 1) scale of importance measure 1(not important)-5(very
important), 2) scale of performance measure 1(extremely
dissatisfied)-5(extremely satisfied).
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[Table 19] Importance and Performance Ratings for
energy-saving facilities: house tangerine

Mean ¢ Mean
Attribute Attribute Importa . _sPerforma .
. . ki
Number Description nece Rankmgs nce Ranking
Rating ¢ Rating
policy construction :
plan for initial H
1 installation cost 50 1 28 3
and energy saving
measure

management
improvement
program for
after—service

363 1

consolidation of
3 education and 443 7
related information

29 2

support
differentiation
4 policy by regional 473

groups

263 4

wl

expansion of
support for
minimum energy
loss

493 3 2.37

]
w1

policy support of
6 repairs decrepit 47 6
facilities

213 7

energy-saving
7 technological 493 3
development

2.33 6

facility expansion
8 of alternative 497 2
energy

2.1 8

expansion
9 of related field 473 5
expert

2.1 8

average 480 - 256 -

Source: Korea Rural Economic Institute, result of survey(2014).

500 q
q
%o
4904
480+ o
@ El
% © [
t 4707 G@ E
o
.
E
450
450
)
4407
200 280 300 380 400
Performance

[Fig. 4] Importance-Performance Grid with Attribute
Rating for house tangerine
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[Table 20] Summary of the IPA of the house tangerine
use energy-saving facilities

Concentrate here Keep up with the good work

(5) expansion of support for
minimum energy loss

(7) energy-saving technological
development

(8) facility expansion of
alternative energy

(1) policy construction plan for
initial installation cost and
energy saving measure

Low priority Possible overkill

(2) management improvement
program for after-service

(3) consolidation of education
and related information

(4) support differentiation
policy by regional groups

(9) expansion of related field
expert

(6) policy support of repairs
decrepit facilities
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[Table 21] Importance and Performance Ratings for
energy-saving facilities: house grape

[Table 22] Summary of the IPA of the house grape
use energy-saving facilities

Attribute Mean ¢ Mean Concentrate here Keep up with the good work
Attribute .. Importance | Ranking 3 Performan | Ranking - - ; ,
Number Description Rating : ce Rating (5) expansion of support for | (2) management improvement
" H minimum energy loss program for after-service
np(t) ICS; . : (6) policy support of repairs (4)  support differentiation
;30 Sf rue '(1);1'3] : decrepit facilities policy by regional groups
1 P T;]l ? m ¢ 467 5 § 2.24 6 (8) facility expansion of (7) energy—saving technological
mim daelr?;gcyos : alternative energy development
saving measure Low priority Possible overkill
'management (1) policy construction plan for
9 improvement 169 4 % 95 1 initial installation cost and
program fOf energy saving measure (3) consolidation of education
after-service : (9) expansion of related field and related information
consolidation of : expert
3 education and 444 7 % o 9
related :
information :
support : ; o——o\/"’_”\o—o\,
. P . 4.5
g | differentiation |, 7 3 % 23 3 .
policy by :
regional groups : 35
expansion of § 5
- support for . E 25 '/.\-._.\'_Y"l—‘. =#=Importance
2 minimum 48 2 E 21 8 2 =f=Performance
energy loss : 15
policy support of § 1
6 repairs decrepit 489 1 : 221 7 05
facilities : 0 T
energy,saving E Gl G2 G3 G4 G5 G6 G7 G8 G9
7 technological 469 4 i 23 3 . . . N
development : [Fig. 7] Comparison of importance and satisfaction:
facility : house grape
8 e’;ﬂiﬁﬁ;’f 469 4 i 22 5
fermat B ATE e 7 42 PAZATE Has) W, A
expension : HEES A3 AARE TRV R F057 4HE
9 of related field 459 6 i 232 4 -
o ; W3 2 et e AHEE b BEE
average 4.69 -t 233 - prs U YR

Source: Korea Rural Economic Institute, result of survey(2014).
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Source: Korea Rural Economic Institute, result of survey(2014).
[Fig. 6] Importance-Performance Grid with Attribute
Rating for house grape
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