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Abstract

This survey research aimed to study the waste composition, influence factors, and management guidelines
for the solid waste generated from different types of hawkers in the Thewet area, Dusit District of Bangkok. It was
found that there were 71 hawker stalls in the study area, including of 42 food stalls, 17 fruit/vegetable stalls, 5
beverage stalls, and 7 miscellaneous stalls. The average weight of waste generated was 181.00 * 7.15
kilograms/day. The vast majority (84.23%) of the waste generated was organic waste, about 152.46 + 7.15
kilograms/day, while the resalable waste and non-resalable waste were found in small amounts, which about 15.66
+ 0.65 and 12.88 + 0.29 kilograms/day, respectively. It was also revealed that significant differences (95%
confidence level, p<0.05) in waste composition were found in different types of hawkers, and during the long holiday
periods. These findings highlighted that the study area needed more appropriate and effective waste management,
consisting of (1) waste minimization and separation, (2) waste collection improvement and waste utilization
according to the circular economy model, and (3) public-private-people participation. These results could be used
for hawker waste management by the responsible agency, and be applied in similar areas to enhance sustainable

tourism, along with eco-friendly development and growth.

Keywords : hawker ; solid waste ; waste composition ; waste management ; Bangkok
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Figure 1 Types of hawkers in the study area, Thewet area, Dusit District of Bangkok
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Table 1 Number of hawkers in the study area

Number of Hawkers [Units: stalls, (%)]

Types of Hawkers

Phitsanulok Road Sam Sen Road Luk Luang Road Total
Foods 15(21.12) 18 (25.35) 9 (12.68) 42 (59.15)
Fruits/Vegetables 1(1.41) 10 (14.08) 6 (8.45) 17 (23.94)
Beverages 1(1.41) 2(2.82) 2(2.82) 5(7.04)
Miscellaneous 1(1.41) 5(7.04) 1(1.41) 7 (9.86)
Total 18 (25.35) 35 (49.29) 18 (25.35) 71 (100.00)
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Table 2 Compositions and average weights of wastes generated in the study area, classified by roads

Types of Wastes

Average Weights [Units: kilograms/day, (%)]

Phitsanulok Road

Sam Sen Road

Luk Luang Road

Total

Organic Wastes
Fruit Peels

Vegetable Scraps

Flower/ Leave Residues

Foods Scraps
Wood Chips
Total

16.72 £2.28 (9.24)
0.13+0.03 (0.07)
0.19+0.04 (0.10)
15.71+1.72 (8.67)
0.10 £ 0.02 (0.06)
32.84 + 1.36 (18.14)

31.12 £ 2.54 (17.19)
9.78 +1.23 (5.41)
20.70 + 2.49 (11.44)
8.1+ 0.51 (4.48)
0.31+0.04 (0.17)
70.02 + 1.80 (38.69)

32.43+6.72 (17.91)
1.12+0.22 (0.62)
3.01+0.62 (1.66)
13.00 £ 1.73 (7.19)
0.03 +0.01(0.02)

49.60 + 3.35 (27.40)

80.27 + 9.31 (44.35)
11.03 £ 2.68 (6.09)
23.90 +4.85 (13.20)
36.83 + 1.83 (20.35)
0.44 +0.27 (0.24)

152.46 + 7.11 (84.23)

Salable Wastes
Papers

Plastic Bottles
Glass Bottles
Aluminum Cans
Milk Cartons
Cardboard Boxes

Total

1.13+0.18 (0.62)
0.32+0.04 (0.18)
0.99 +0.11 (0.55)
0.17 £ 0.03 (0.10)
0.03 +0.01 (0.02)
0.26 £ 0.05 (0.14)
291 +£0.12 (1.61)

6.35+0.45 (3.51)
0.67 +0.05 (0.37)
1.53£0.10 (0.85)
0.09 + 0.01 (0.05)
0.05 +0.01 (0.03)
0.98 +0.13 (0.54)
9.67 + 0.22 (5.35)

1.53 £0.21 (0.85)
0.32 £ 0.05 (0.18)
0.59 £ 0.08 (0.33)
0.10 £ 0.02 (0.06)
0.03 +0.01 (0.02)
0.50 +0.11 (0.28)
3.08 £ 0.12 (1.70)

9.01 + 0.66 (4.98)
1.32+0.10 (0.73)
3.11+0.19 (1.72)
0.36 + 0.14 (0.20)
0.11 £ 0.03 (0.06)
1.74 £ 0.08 (0.96)
15.66 + 0.65 (8.65)

Unsalable Wastes
Soiled Plastic Bags
Plastic Cups
Polystyrene

Straws

Tile Scraps

Total

2.93+0.20 (1.62)
0.23+0.03 (0.13)
0.05 +0.01 (0.03)
0.05 +0.01 (0.03)
0 (0.00)
3.26 +0.11 (1.80)

5.74 +0.23 (3.17)
0.45 +0.03 (0.25)
0.35+0.04 (0.19)
0.05 +0.00 (0.03)
0.01+0.00 (0.01)
6.60 + 0.13 (3.65)

2.73+0.11(1.51)
0.18 £ 0.03 (0.10)
0.09 + 0.02 (0.05)
0.02 +0.00 (0.01)
0 (0.00)
3.02 £ 0.12 (1.67)

11.40 + 0.27 (6.30)
0.86 + 0.07 (0.48)
0.49 +0.14 (0.27)
0.12 +0.01 (0.06)
0.01 +0.05 (0.01)
12.88 + 0.29 (7.12)

Net Total

39.01 + 0.78 (21.54)

86.29 + 1.03 (47.68)

55.69 + 1.89 (30.77)

181.00 + 7.15 (100.00)
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Table 3 Compositions and average weights of wastes generated in the study area, classified by types of hawkers

Types of Wastes

Average Weights [Units: kilograms/day, (%)]

Foods

Fruits/Vegetables

Beverages

Miscellaneous

Total

Organic Wastes
Fruit Peels

Vegetable Scraps

Flower/ Leave Residues

Foods Scraps
Wood Chips
Total

14.17 £2.30 (7.83)

1.06 £ 0.71 (0.59)
0.99 £ 0.92 (0.55)

31.94 +2.00 (17.65)

0.15+0.17 (0.08)

48.31 + 2.45 (26.69)

65.34 + 12.86 (36.10)
9.93 +3.08 (5.48)
21.98 +6.53 (12.14)
3.26 +1.62 (1.80)
0.29 + 0.47 (0.16)
100.80 + 12.19 (55.69)

0.67 +1.29 (0.37)
0.01+0.18 (0.01)
0.18 + 1.53 (0.10)
1.290.67 (0.71)
0 +0.003 (0.00)
2.16 + 1.06 (1.19)

0.08 + 0.14 (0.04)
0.03 +0.13 (0.02)
0.75+0.43 (0.42)
0.33+0.25(0.18)
0+ 0.003 (0.00)
1.19 + 0.50 (0.66)

80.27 + 9.31 (44.35)
11.03 +2.68 (6.09)
23.90 + 4.85 (13.20)
36.83 + 1.83 (20.35)
0.44 +£0.27 (0.24)
152.46 + 7.11 (84.23)

Salable Wastes
Papers

Plastic Bottles
Glass Bottles
Aluminum Cans
Milk Cartons
Cardboard Boxes

Total

2,61 +0.52 (1.44)
0.710.08 (0.39)
1.78 +0.15 (0.98)
0.23 +0.17 (0.13)
0.06 + 0.02 (0.04)
0.73 +0.61 (0.40)
6.13 + 0.47 (3.39)

5.91+0.81(3.26)
0.50 +0.14 (0.28)
1.04 +£0.19 (0.57)
0.07 £0.12 (0.04)
0.04 +0.05 (0.02)
0.94 +1.20 (0.52)
8.50 + 0.89 (4.70)

0.30 +0.51 (0.16)
0.03 +0.04 (0.02)
0.13 £ 0.22 (0.07)
0.06 +0.12 (0.03)
0 +0.02 (0.00)
0.05 + 0.42 (0.03)
0.58 + 0.45 (0.32)

0.20 +0.21 (0.11)
0.07 +0.09 (0.04)
0.16 + 0.25 (0.09)
0+0.01(0.00)
0+ 0.002 (0.00)
0.02+0.11 (0.01)
0.45 + 0.33 (0.25)

9.01 + 0.66 (4.98)
1.32£0.10 (0.73)
3.11£0.19 (1.72)
0.36 + 0.14 (0.20)
0.11 +0.03 (0.06)
1.74 £ 0.08 (0.96)
15.66 + 0.65 (8.65)

Unsalable Wastes
Soiled Plastic Bags
Plastic Cups
Polystyrene Packaging
Straws

Tile Scraps

Total

6.77 £0.27 (3.74)
0.49 +0.08 (0.27)
0.14 +0.05 (0.08)
0.08 £ 0.01 (0.04)
0 (0.00)
7.48 £ 0.28 (4.13)

3.41 £ 0.28 (1.89)
0.24 +0.07 (0.13)
0.34 +0.23 (0.19)
0.03 +0.02 (0.01)
0(0.00)
4.02 £0.34 (2.22)

0.84 £0.21 (0.46)
0.09 + 0.07 (0.05)
0+ 0.004 (0.00)
0.01+0.01(0.01)
0 (0.00)
0.94 + 0.23 (0.52)

0.39+0.15 (0.21)
0.05 + 0.05 (0.03)
0.10 + 0.01 (0.00)
0+ 0.004 (0.00)
0 (0.00)
0.44 £ 0.17 (0.24)

11.40 £ 0.27 (6.30)
0.86 + 0.07 (0.48)
0.49 +0.14 (0.27)
0.12+0.01 (0.06)
0.01+0.05 (0.01)
12.88 +0.29 (7.12)

Net Total

61.93 + 2.43 (34.30)

113.32 + 12.21 (62.61)

3.67 +1.18 (2.03)

2.08 £0.74 (1.15)

181.00 + 7.15 (100.00)
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Table 4 Influence of types of hawkers on compositions and average weights of wastes
Average Weights [Unit: kilograms]
Types of Wastes F-test cv (%)
Foods Fruits/Vegetables Beverages Miscellaneous
Organic Wastes
Fruit Peels 1.67a 6.31b 0.65a 0.04 a * 2.55
Vegetable Scraps 0.52 a 4.09b 0.15a 0.02a * 1.57
Flower/ Leave Residues 0.37a 4.25b 1.68 a 0.22a * 2.31
Foods Scraps 1.25¢ 0.49b 0.44 b 0.11a * 1.89
Wood Chips 0.03 ab 0.12b 0.01 ab 0.00a * 6.50
Total 1.59 b 712¢ 0.68 ab 0.30 a * 2.40
Salable Wastes
Papers 0.19 ab 0.61c 0.28 b 0.07 a * 2.00
Plastic Bottles 0.05b 0.07c 0.03 a 0.02a * 2.00
Glass Bottles 017 b 0.19b 021b 0.06 a * 1.12
Aluminum Cans 0.08 be 0.06 b 0.12c¢ 0.00 a * 2.33
Milk Cartons 0.02b 0.03b 0.03b 0.00a * 3.00
Cardboard Boxes 0.67 ab 1.09 bc 1.70 ¢ 0.01a * 1.77
Total 0.25b 0.68 ¢ 0.25b 0.13 a * 1.76
Unsalable Wastes
Soiled Plastic Bags 0.23 b 0.24 b 0.25b 0.09a * 1.22
Plastic Cups 0.04 b 0.04 b 0.04 b 0.02a * 1.75
Polystyrene Packaging 0.02a 0.07b 0.01a 0.00 a * 4.00
Straws 0.01b 0.01 bc 0.01¢c 0.00a * 1.00
Tile Scraps - - - - - -
Total 0.25b 0.27b 0.28 b 0.11a * 1.16
Net Total 781¢c 1.95b 1.03 a 0.49 a * 213

Data with different and small letters (a) in the same column indicate the significantly difference at p<0.05 level by DMRT test.
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Table 5 Influence of days on compositions and average weights of wastes
Average Weights [Unit: kilograms]
Types of Wastes F-test CV (%)
Working Days Weekend Special Holidays Long holidays
Organic Wastes
Fruit Peels 3.51a 3.31a 3.88a 7.22b * 2.55
Vegetable Scraps 1.662 a 1.63a 2.63a 3.11a ns 1.57
Flower/ Leave Residues 2.09a 235a 1.74 a 1.11a ns 2.31
Foods Scraps 1.01a 0.88 a 0.96 a 0.88 a ns 1.89
Wood Chips 0.04 a 0.03 a 0.07 a 0.08 a ns 6.50
Total 296 a 269 a 3.19 ab 437b * 2.40
Salable Wastes
Papers 0.33a 0.34 a 0.32a 0.25a ns 2.00
Plastic Bottles 0.05a 0.04 a 0.06 a 0.10b * 2.00
Glass Bottles 0.17 a 0.15a 020 a 0.21a ns 1.12
Aluminum Cans 0.06 a 0.04 a 0.03 a 0.04 a ns 2.33
Milk Cartons 0.02 a 0.01a 0.01a 0.01a ns 3.00
Cardboard Boxes 0.48 a 0.44 a 0.15a 0.01a ns 1.77
Total 0.38 a 0.36 a 0.38 a 0.28 a ns 1.76
Unsalable Wastes
Soiled Plastic Bags 0.23a 022 a 0.24 a 0.24 a ns 1.22
Plastic Cups 0.04 a 0.03a 0.10b 0.04 a * 1.75
Polystyrene Packaging 0.04 a 0.03 a 0.04 a 0.02 a ns 4.00
Straws 0.01a 0.01a 0.01a 0.00 a ns 1.00
Tile Scraps - - - - - -
Total 0.25a 0.24 a 0.29 a 0.26 a ns 1.16
Net Total 335a 3.07 a 3.68 ab 4.78 a * 213

Data with different and small letters (a) in the same column indicate the significantly difference at p<0.05 level by DMRT test.
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