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Abstract

The objective of this article was to study the cost-effectiveness assessment model of the Internet of Things
(loT) system for growing lime in cement containers by using economic indicators to determine costs and financial
profit, including Payback Period (PP), Net Present Value (NPV), Benefit/ Cost Ratio (B/C Ratio), and Return on
Investment (ROI). Primary data was collected from interviews with traditional lemon- growing farmers, while
secondary data was collected from various sources: theses, dissertations, books, journals, statistics, papers and
academic articles. The results showed that the Internet of Things cost-effectiveness assessment model for growing
lime in cement containers had a payback period of 1 year and 1 month. The initial investment was 91,800 baht, the
Net Present Value was 363,528 baht, the Benefit/Cost Ratio (B/C Ratio) value was 3.96, and the Return on Investment
(ROI) was 484.53%. This shows the opportunity and the possibility of investment in the overall investment project of

the business is worthwhile.

Keywords: 10T Value Appraisement Model, loT for Automatic farming of lemon trees, Internet of Thing
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Table 1. Expense summary for equipment of the

internet of things system

specs price amount Total

Hardware 20,000
1. Raspberry Pi4 1,700 1 1,700
2. Node MCU (ESP8266) 200 4 800
3.Humidity and pH sensor 800 4 3,200
4. Fertility sensor 900 4 3,600
5. Solenoid valve 200 7 1,400
6. Wi-Fi 2,200 1 2,200
7. Relay kit 1,200 1 1,200
8. 24-volt transformer 250 7 1,750
9. LCD display 150 4 600
10. Water pump 1,775 2 3,550
Software 15,000
1. System control 13,500 1 13,500
2. Cloud hosting 1,500 1 1,500
total 35,000

wWusAesssuLaumefidn Ussaiuassn

AAUANLENEUIY AU 4 U AAAY 1 s

aunInAYLAN 20 Ue fieginsal 1 4a A9 Figure 4

Internet of Things

Cement tank for growing limes

Figure 4. Chartof the intemet of things control system

for growing limes in the cement tanks
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Table 2. Capital cost and profit of growing limes in the cement tanks with the internet of things control system

PBRU SCIENCE JOURNAL 24
2022.19(2) : 12-28

Internet of things system cost Cost of growing lime in the cement pond per rai that year 1-3 (number 80 Cement well)
list | Year 0 | Total list | Year 1 | Year 2 Year 3 | Total

Internet of Things investment expenditures Fixed Cost

1. Hardware cost 20,000 20,000 1. Node MCU maintenance cost 800 800 800 2,400

2. control program cost 10,000 10,000 2. Relay set maintenance cost 800 800 800 2,400

3. System installation cost 5,000 5,000 3. NPK receptor maintenance cost 1,800 1,800 1,800 5,400

Total investment expenditures of intemet of things system| 35,000 4. Maintenance cost moisture / pH 1,600 1,600 1,600 4,800
sensor

Area capital expenditures Total fixed costs 5,000 5,000 5,000 15,000

1. Cement well 20,000 20,000 Variable cost (average)

2. Water pump 5,000 5,000 1. Biological substances cost 7,000 7,000 7,000 21,000

3. PVC 5,000 4,000 2. Worm killer cost 6,500 6,500 6,500 19,500

4. Cement pipe laying 4,000 4,000 3. Fungicide cost 5,000 5,000 5,000 15,000

cost

5. Soil mix cost 3,000 3,000 4. Insecticide cost 2,000 2,000 2,000 6,000

6. Water system installation cost 3,000 3,000 5. Normal formula fertilizer cost 3,000 3,000 3,000 9,000

7. Potting soil 3,000 3,000 6. Energy cost 8,000 8,000 8,000 24,000

8. material 2,800 2,800 7. Manure cost 4,500 4,500 4,500 13,500

9. Species 12,000 12,000 Total variable costs 36,000 36,000 36,000 108,000

Total capital expenditures 56,800 Total operating costs 41,000 41,000 41,000 123,000

Total cost of internet of things system 91,800 Including the cost of internet of things and the cost of growing lime 214,000

Cost and benefit from growing lime in the cement pond Year 1-3 (baht) (number 80 Cement well)

list Average / plant Total Selling price | Total Total cost | compensation
Year 1 450 36,000 3.50 126,000 | 41,000 85,000
Year 2 900 72,000 3.50 252,000 | 41,000 211,000
Year 3 1,100 88,000 3.20 281,600 | 41,000 240,600
Total cost and return 2,450 196,000 - 659,600 | 123,000 536,600
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Table 3. Summary of economic indicator

Economic indicators Economic

indicators

Payback Period (PP) 1 years 1 months

Net Present Value (NPV) 363,528
Benefit/Cost Ratio (B/C) 3.96
Return  on Investment 484.53%
(ROI)
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