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Abstract. This study aimed to develop and verify the smart human resource management (HRM) program in a large
scale greenhouse. HRM program delivers detailed work orders to workers and gathers work results by mobile phone
application. Greenhouse managers can monitor the workload, work speed, quality of employee by HRM program and
can analyse performance easily. Greenhouse Managers can set the work speed including ‘twisting’, ‘trimming’ and
‘harvesting’ in a greenhouse. It makes planning work schedule and assigns resources to each specific job easier.
Therefore, the manager can arrange the number of employees to promote work performance and also easy to estimate
the labor shortage. Greenhouse managers can evaluate the adequacy of the number of employees through job
performance analysis by period and adjusts the supply/demand ratio of regular and non-regular employees. The HRM
program can improve work efficiency by announcing the real-time work performance of all employees on a monitor
screen to induce competition among workers and re-educate unripe employees who accomplish behind average to

improving work skills.
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Fig. 1. Flow chart of smart human resource management program.
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Table 1. Weight factor of various working type for paprika production.

Working type Unit Weight factor
Harvest box 1,000
Cleaning % 1,000
Twisting % 10,000
Fruit thinning % 1,000
Defoliation % 10,000
Disease control % 1,000
Trimming % 10,000
Forecasting of occurrence % 1,000
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Table 2. Workload of harvest, twisting, and trimming for paprika production during one month.

Harvest Twisting Trimming
Date No No. Time No No. Time No No. Time
(YYYY-MM-DD) ) (work (working ) (work (working ) (work (working
(worker) . (worker) . (worker) .
complete) time) complete) time) complete) time)
2021-01-01 7 176 2,381 25 306 9,006 9 87 4,351
2021-01-02 16 361 5,942 26 230 5,598 9 52 2,993
2021-01-03 0 0 0 0 0 0 0 0 0
2021-01-04 25 661 9,741 19 160 4,857 8 16 547
2021-01-05 4 17 604 12 86 4,238 8 61 3,546
2021-01-06 8 299 3,373 0 0 0 7 68 3,652
2021-01-07 28 515 5,739 22 86 1,902 28 90 4,860
2021-01-08 0 0 0 15 230 7,136 20 94 3,540
2021-01-09 10 164 2,776 0 0 0 16 125 6,062
2021-01-10 0 0 0 0 0 0 0 0 0
2021-01-11 21 627 8,289 0 0 0 18 69 2,885
2021-01-12 10 264 4,661 0 0 0 18 60 2,299
2021-01-13 17 439 3,806 4 11 102 15 121 5,524
2021-01-14 17 685 7 120 2,702 20 206 9,920
2021-01-15 9 261 3,674 7 130 3,294 19 133 5,322
2021-01-16 10 326 3,932 10 44 1,413 19 90 3,441
2021-01-17 182 2,832 9 45 1,035 5 37 1,724
2021-01-18 3 60 686 8 99 3,332 10 123 5,428
2021-01-19 16 453 5,474 10 167 4,902 17 81 2,793
2021-01-20 9 364 3,838 13 51 1,144 13 139 5,438
2021-01-21 10 217 1,762 16 268 8,434 6 57 1,275
2021-01-22 9 186 3,335 10 147 4,315 7 43 3,794
2021-01-23 9 229 2,115 7 52 1,611 14 115 5,105
2021-01-24 0 0 0 0 0 0 0 0 0
2021-01-25 16 435 4,468 0 0 0 18 166 6,674
2021-01-26 10 324 3,476 0 0 19 146 6,198
2021-01-27 9 252 2,991 6 8 13 12 86 3,409
2021-01-28 14 191 1,751 14 161 3,820 22 188 6,952
2021-01-29 16 297 3,334 16 235 8,335 10 66 4,384
2021-01-30 7 145 1,751 16 149 4,953 17 196 5,981
2021-01-31 0 0 0 0 0 0 0 0 0
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Fig. 5. Workload analysis of each worker using human resource management program. Ratio of work type (A), ratio of accumulated points (B), and
accumulated points during one month (C).

Table 3. Daily of manpower rank as affected by accumulated points.

Date Rank Worker Working type Location Point
2021-01-01 1 worker 01 twisting, cleaning Greenhouse 4 168
2021-01-01 2 worker 02 twisting, cleaning Greenhouse 4 167.5
2021-01-01 3 worker 03 twisting, cleaning Greenhouse 4 167
2021-01-01 4 worker 04 twisting, cleaning Greenhouse 4 153
2021-01-01 5 worker 05 twisting Greenhouse 1 143.5
2021-01-01 6 worker 06 twisting Greenhouse 1 143.5
2021-01-01 7 worker 07 twisting, cleaning Greenhouse 4 142
2021-01-01 8 worker 08 twisting, cleaning Greenhouse 4 142
2021-01-01 9 worker 09 twisting, cleaning Greenhouse 4 138.5
2021-01-01 10 worker 10 twisting Greenhouse 1 138
2021-01-01 11 worker 11 twisting Greenhouse 1 130.5
2021-01-01 12 worker 12 twisting, cleaning Greenhouse 4 122
2021-01-01 13 worker 13 twisting Greenhouse 1 117.5
2021-01-01 14 worker 14 twisting Greenhouse 4 116
2021-01-01 15 worker 15 twisting Greenhouse 1 105
2021-01-01 16 worker 16 twisting Greenhouse 4 104
2021-01-01 17 worker 17 twisting, harvest Greenhouse 2 9
2021-01-01 18 worker 18 twisting, harvest Greenhouse 2 98.5
2021-01-01 19 worker 19 twisting, harvest Greenhouse 2 92.5
2021-01-01 20 worker 20 twisting, harvest Greenhouse 2 91
2021-01-01 21 worker 21 twisting, harvest Greenhouse 2 86
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Table 3. Daily of manpower rank as affected by accumulated points (Continue).

Date Rank Worker Working type Location Point
2021-01-01 22 worker 22 twisting, harvest Greenhouse 2 83.5
2021-01-01 23 worker 23 twisting, harvest Greenhouse 2 80
2021-01-01 24 worker 24 trimming Greenhouse 3 70.5
2021-01-01 25 worker 25 trimming Greenhouse 3 67.5
2021-01-01 26 worker 26 trimming Greenhouse 3 67.5
2021-01-01 27 worker 27 trimming Greenhouse 3 66.5
2021-01-01 28 worker 28 trimming Greenhouse 3 62.5
2021-01-01 29 worker 29 trimming Greenhouse 3 62
2021-01-01 30 worker 30 trimming Greenhouse 3 48
2021-01-01 31 worker 31 trimming Greenhouse 3 47
2021-01-01 32 worker 32 trimming Greenhouse 3 45
2021-01-01 33 worker 33 twisting Greenhouse 4 40
2021-01-01 34 worker 34 twisting Greenhouse 1 36.5
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