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Abstract Due to abnormal weather conditions such as high temperature, the management of greenhouse
rose farms is getting worse. In order to enhance the competitiveness of these farms, new measures are
needed to improve their management performance. Therefore, this study suggests alternatives to improve
the efficiency and productivity by identifying the causes of inefficiency of greenhouse rose farms in
terms of management performance analysis through DEA analysis and MPI analysis. As a result of DEA
analysis, the average TE of farmers increased from 0.867('16) to 0.905('17), but decreased to 0.850 in
2018, indicating that it was inefficient. In order to increase the management efficiency of farmers, efforts
to preferentially reduce the costs (equipment, employment labor, fertilizer, facilities, seeds) that cause
inefficiencies are needed. As a result of MPI analysis, TECI decreased from 1.044(T2) to 0.939(T3), which
was the cause of the MPI decrease, and the TCI was rather increased from 0.958(T2) to 0.969(T3). In
other words, it means that the decrease in productivity is due to insufficient utilization of potential
production technology rather than the slowing of technological progress. This implies that it is important

to provide technical guidance on utilization after technology dissemination.

Keywords : Data Envelopment Analysis, Malmquist Productivity Index, Greenhouse Rose Farming,
Productivity, Efficiency
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Table 5. Average over-investment of inefficient farms

(Unit: m% won, %)

2016 2017 2018
classification
won % won % won %
Cultivation area 2,750| 44 1,809| 29 1,758| 25
Seeds 0.249.407 39| 8690,051] 84| 5551662 47
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Table 6. Malmquist productivity index

classification TECI TCI PECI SECI MPI
T2('2017) 1.044 0.958 1.037 1.006 1.000
T3('2018) 0.939 0.969 0.970 0.969 0.910
Mean 0.990 0.964 1.003 0.987 0.954
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Table 7. Malmgquist productivity index of DMU

‘;1::;11? TECI TCI PECI SECI MPI
DMUl | 1084 | 0997 | 1000 | 1084 | 1.081
DMU2 | 1.000 | 0897 1000 | 1.000 | 0897
DMU3 | 1000 | 0.770 1.000 1.000 | 0.770
DMU4 | 0932 | 0746 | 0979 | 0952 | 0.695
DMU5 | 1.000 | 0734 | 1.000 | 1.000 | 0.734
DMU6 | 1000 | 0551 1.000 1000 | 0551
DMU7 | 1000 | 1680 | 1000 | 1000 | 1.680
DMU8 | 0.885 1182 | 1000 | 0885 1.047
DMU9 | 1000 | 1119 | 1000 | 1000 | 1.119
DMUIO | 1000 | 1.146 | 1000 | 1000 | 1.146
DMUI1 | 0906 | 0862 | 0908 | 0997 | 0.780
DMUI2 | 1.000 | 0739 | 1.000 | 1.000 | 0.739
DMUI3 | 1017 | 1191 1000 | 1017 | 1211
DMUI4 | 1293 | 1.028 | 1419 | 0911 1329
DMUI5 | 0988 | 0.843 1.000 | 0988 | 0833
DMU16 | 1079 | 1812 | 1052 | 1025 | 1955
DMU17 | 1076 | 1.138 | 1000 | 1076 | 1.225
DMUI8 | 1080 | 0.903 1.048 | 1.031 0975
DMU19 | 1000 | 1372 | 1000 | 1000 | 1.372
DMU20 | 0772 | 1033 | 0882 | 0875 | 0797
DMU21 | 0.901 0942 | 0902 | 1.000 | 0849
DMU22 | 0.809 1009 | 0833 | 0970 | 0816
DMU23 | 1058 | 0961 1050 | 1007 | 1016
DMU24 | 0837 | 0827 | 0854 | 0979 | 0.692
DMU25 | 0.831 0814 | 0917 | 0905 | 0676
DMU26 | 1242 | 0974 | 1209 | 1.028 | 1210
DMU27 | 1.112 | 0787 1177 | 0945 | 0875
DMU28 | 1.000 | 0816 | 1.000 | 1000 | 0816
Mean | 0990 | 0964 | 1.003 | 0987 | 0954
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Fig. 1. Productivity and efficiency distribution map

Table 8. Descriptive statistics for quadrant
(Unit: 10a, won/10a)

classification 1 2 3 4™

Cultivation areaq| 8.1 6.4 5.8 5.7
Seeds 2,516,085 1,432,499 3,558,570 2,600,114
Fertilizer 1,797,351 2,923,430, 2,204,174 1,761,194
Pesticides 2,139,098 2,136,203| 1,819,531 1,726,949

Water/Light/He| 5 40 70 6920928 7054995 6.811,634
at Power

Material 2,563,558 956,020, 2,552,924| 1,521,756

Depreciation of\ g0 )37 61 930 767579 778228
equipment

Depreciation of) 5965031 5422523 6.651.134 3521107
acilities

Emfloymem 2,150,672 2,573,658 2,528,246/ 2,393,090
abor

Sum of cost | 23,375,653| 22,627,191 27,137,153| 21,114,072

Gross income | 31,061,006 33.347.143| 39,631,175| 33,458,017

Table 9. Descriptive statistics for quadrant by year
(Unit: 10a, won/10a)

clas.sifica vear I ond 31 40
tion
Gross | 2016 | 30930026] 39.050.006] 47.016.032] 33.852.826
income | 2017 | 29,594,524 31,105,411| 36,488,098 31,568,885
W 2018 | 32.658.469 29,886,013 35389.395 34.952.339
sum of | 2016 | 27.237914] 22,679.601] 28821.401] 22,920,646
cost | 2017 | 24,089.995] 22.919.960] 26,098,268 19,821,241
® 2018 | 18.799.050 22.282.012 26,491,790 20,600.329
2016 3,684,959 16,363,988| 18,188,826, 10,926,566
oo 2017 | 5,497,024 8179032 10,384,023 11.741879
2018 | 13,849,706 7.597.718) 8.891.799| 14346278

* Income(25)<

Gross income©llA] Z¥H|(Operation Cost)E
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