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Ph.D.(DEMOGRAPHY), DECHAVUDH NITYASUDDHI, Ph.D.(STATISTICS), 
SUTHEE USATHAPORN, D.en D.(HONS.) 

ABSTRACT 
Good Manufacturing Practice (GMP) has been enforced in Thailand to raise 

production and food safety standard. Bottled drinking water was the first product that was 

specified to follow the Specific GMP since 2001. However, a problem about product’s quality 

relating with the level of GMP scores still exists. Taking the scores of GMP approved 

production venues into consideration, the scores range from 50 to 100, pointing out the 

substantially different standard of each production venue. The objective of this survey 

research was to find relationships between individual factors, organizational characteristics, 

technical skills, and monitoring and supervision by the public health agency in the area and 

the level of GMP scores of non-factory entrepreneurs in the Northern region of Thailand.

 The data was collected using questionnaires mailed to respondents from May1-

June 30, 2008. From the total 162 questionnaires, 115 were returned (70.99%). Multinomial 

Logistic Regression Analysis was used in the hypothesis test. The study pointed out that 

individual factors, including former experience in other businesses, fixed capital, working 

capital, and sales volume related with the level of GMP scores significantly (p-value < 0.05). 

Technical skills, and monitoring and supervision by the public health agency in the area had 

no relation with the level of GMP scores. 

 Therefore, it is necessary that involved parties encourage and support 

entrepreneurs in the areas of capital, marketing, and expertise in business in order to comply 

with GMP. Aside from providing knowledge, information, and the implementation of 

monitoring and supervision activities, GMP-related law should be enforced efficiently. 

KEY WORDS: GMP / PACKAGED DRINKING WATER / 
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50 – 59 25 21.7 

> 60   6   5.2 

   4   3.5 

   

 61 53.0 

 52 45.2 

   2   1.7 

   

 24 20.9 

   6   5.2 

 16 13.9 

 ( .) 11   9.6 

 ( .) 16 13.9 

   1   0.9 

 31 27.0 

   7   6.1 

   1   0.9 

   2   1.7 
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 3 

  (n = 115 ) ( ) 

 

   

   

 16 13.9 

 97 84.4 

   2   1.7 

/ /    

 26 22.6 

 87 75.7 

   2   1.7 

   

 43 37.4 

 71 61.7 

   1   0.9 

  

  

 11   9.6 

 104 90.4 

 ( )   

0 – 5 46 40.0 

5 – 10 33 28.7 

10 – 15 20 17.4 

15 – 20 11   9.6 

> 20   1   0.9 

   4   3.5 
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 3 

  (n = 115 ) ( ) 

 

   

 /  

 (GMP)  

  

 98 85.2 

 12 10.4 

   5   4.3 

 

 

 2 

 

 

  

 

   4 - 7   50.40 

 1   15   4  

  54.80 ( ) 

 100,000 – 300,000   19.10  

 10,000 – 30,000   31.30 

 30,001 – 50,000   25.20  10000 

  14.80  

 10,000 – 30,000   28.7  30,001 – 

50,000   20.00  10,000   

13.00     80.90 

    13.90 

  0 – 5   36.5  5 – 10 

  27.8  22   0.5   8.41   

 /
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 53.90  ( )  37.40 

/    2.00 

    

(Ozone)  26.10  R.O. (Reverse Osmosis)  20.90 
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 4 

  (n = 115 ) 

 

   

   

 ( )   

1 – 3  35 30.4 

4 - 7  58 50.4 

> 7 20 17.4 

    2   1.7 

   

 49 42.6 

 63 54.8 

   3   2.6 

 ( )   

< 100,000   5   4.3 

100,000 – 300,000 22 19.1 

300,001 – 500,000 19 16.5 

500,001 – 700,000 12 10.4 

700,001 – 900,000 18 15.7 

            ( )   

900,001 – 1,100,000   7   6.1 

1,100,001 – 1,300,000   6   5.2 

1,300,001 – 1,500,000 10   8.7 

> 1,500,000 12 10.4 

   4   3.5 
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 4 

  (n = 115 ) ( ) 

 

   

 ( )   

< 10,000 17 14.8 

10,000 – 30,000 36 31.3 

30,001 – 50,000 29 25.2 

50,001 – 70,000 14 12.2 

70,001 – 90,000   7   6.1 

90,001 – 110,000   6   5.2 

> 110,000   4   3.5 

   2   1.7 

 ( )   

< 10,000 15 13.0 

10,000 – 30,000 33 28.7 

30,001 – 50,000 23 20.0 

50,001 – 70,000 10   8.7 

70,001 – 90,000 10   8.7 

90,001 – 110,000 19 10.4 

> 110,000   9   7.8 

   3   2.6 

   

 93 80.9 

   0   0.0 

   2   1.7 

   3   2.6 

   1   0.9 

 16 13.9 
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 4 

  (n = 115 ) ( ) 

 

   

 ( )   

0 – 5 42 36.5 

5 – 10 32 27.8 

10 – 15 25 21.7 

15 – 20 14 12.2 

> 20   1   0.9 

               1   0.9 

   

( ) 43 37.4 

,  62 53.9 

,    2   1.7 

   8   7.0 

/ ( /

  ) 

  

 47 40.9 

 68 59.1 
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 3 

 

 

 3.1  

 

 55.7 

 12- 15    22.6  

 16 -20   

 

 5 

 

 

 

 

 

   

 0 – 11 25 21.7 

 12 – 15 65 55.7 

 16 – 20 26 22.6 

  115     100.0 

 

  

    93.0 

  90.4 

  84.3  
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  20.9 

. .(Reverse Osmosis)  20.0  6  

 

 6 

 

  

 

 

 

  

1)  

 

 

45 39.1 

2)   

 100  20  

97 84.3 

3)     

 

90 78.3 

4)    

 5  

46 40.0 

5)     

   

93 80.9 
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 6 

 

  ( ) 

 

 

 

  

6)     2  

 

 

80 69.6 

7)     

 

107 93.0 

8)     

 

 

24 20.9 

9)    . .(Reverse Osmosis) 

 

23 20.0 

10)   (Ozone) 

 

 

 

64 55.7 

11)  

 

83 72.2 

12)  

 0.5 

 

104 90.4 
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 6 

 

  ( ) 

 

 

 

13)  

 

96 83.5 

14)  

  

 

94 81.7 

15)  

    1% 

52 45.2 

16) 

 10%  10 – 15  

93 80.9 

17)  

       

 

96 83.5 

18)  

 

77 67.0 

19)  

 50  

 15 – 20  

 

89 77.4 

20)    TQM,GMP, 

HACCP, ISO 9000 

 

94 81.7 
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 3.2 

   

 

  46.1 

 16 - 20  

  45.2  

 12 - 15   

 

 7 

 

 

 

 

 

   

 0 – 11 10 8.7 

 12 – 15 52 45.2 

 16 – 20 53 46.1 

  115     100.0 

 

 

  

  

   

  97.4  
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 96.5  

 

   

  16.5 

  11.3  8  

 

 8 

 

  

 

 

 

 

  

1)   

  

  

  

112 97.4 

2)  

  

  

111 96.5 

3)   

 (One-way)  60 . 

 20  

49 42.6 

4)    

   

 

110 95.7 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



     / 66

 8 

 

  ( ) 

 

 

 

 

  

5)     

 

109 94.8 

6)    

 

103 89.6 

7)    

 

 

 

106 92.2 

8)   

 

 

103 89.6 

9)    108 93.9 

10)  

 

100 87.0 

11)   

 

35 30.4 

12)   

 

105 91.3 

13)   2  

 

77 67.0 
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 8 

 

  ( ) 

 

 

 

 

  

14) 

  

  

10   5  

13 11.3 

15)  

 

 

110 95.7 

16) 

3 /1  

19 16.5 

17)    

 

  

111 96.5 

18)  

   

  

79 68.7 
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 8 

 

  ( ) 

 

 

 

 

  

19)   

 

83 72.2 

20)   

 

  

   

        2  

83 72.2 

 

 

 4 

 

 

 

  

 

 2 /   44   38.3 

 1 /   34   29.6 

 

  

 1 

/   52   45.2  2   43   
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37.4 

 

  

 

 1 /   58   50.4  

 33   28.7 

 

 

 9 

 

 (n = 115) 

 

   

 

  

1 /  34 29.6 

2 /  44 38.3 

3 /    5   4.3 

> 3 /  10   8.7 

 20 17.4 

   2   1.7 

 

  

1 /  52 45.2 

2 /  43 37.4 

3 /    4   3.5 

> 3 /    5   4.3 

 10   8.7 

   1   0.9 
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 9 

 

 (n = 115) ( ) 

 

   

 

 

  

1 /  58 50.4 

2 /  16 13.9 

3 /    2   1.7 

> 3 /    3   2.6 

 33 28.7 

   3   2.6 

 

 10 

 

 (  1 ) 

 

   

 101 87.8 

 30 26.1 

 13 11.3 

 18 15.7 

.   5   4.3 

 14 12.2 

 14 12.2 

 30 26.1 

 12 10.4 

   8   7.0 
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  10 

 

 101  

 87.8 

  30   26.1 

    

 

 

 11 

  

 (  1 ) 

 

    

1) 

 

57 49.6 

2) 

 

98 85.2 

3) 

 

71 61.7 

4) 

 

91 79.1 

5)  55 47.8 

6)  86 74.8 

7)  (Test Kit) 

 

73 63.5 

8)  39 33.9 

9) 

 

41 35.7 

10) 

 

53 46.1 
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   11 

 

  98   85.2  

  91  

 79.1   

 39   33.9  

 

  68   59.1 

  41   35.7  12 

  

 12 

 

 

 

 

  

 68   59.2 

 41   35.7 

   2     1.7 

   2     1.7 

   2     1.7 

 115 100.0 
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 5 

 

 

  53.47  98  

76.37  75.88 

 

 50 

(50 – 100)  3   50.00 – 66.67  

27   25.2   66.67 – 83.34  48 

  44.9  83.34 – 100  32  

 29.9  

 

 13 

 

 

 

 

 

  

50.00 – 66.67 27   25.2 

> 66.67 – 83.34 48   44.9 

> 83.34 – 100 32   29.9 

 115 100.0 
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 6   

 

   

 (Multinomial 

Logistic Regression Analysis)  

 

 

 

  

 

  

 50 – 66.67 (p-value = 0.029) 

 83.34 – 100  
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 14 

 

 

  50 – 66.67  >66.67 – 83.34 
 p-value  p-value 

 ( ) 0.253 0.870 -0.661 0.595 

      -0.225 0.897 -2.133 0.199 

      1.379 0.405 -0.180 0.896 

      -1.577 0.382 -2.439 0.082 

     . -0.797 0.631 -0.592 0.638 

     . /  0.156 0.917 -1.006 0.406 

      -0.009 0.874 0.007 0.883 

 
-0.009 0.874 0.007 0.883 

 
-0.143 0.029 -0.042 0.315 

 

-0.435 0.369 0.006 0.946 
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 ( ) 

   

  100,000   

50 – 66.67 (p-value < 0.001)  1,500,000  

 83.34 – 100  

   1,300,001 – 1,500,000   

>66.67 – 83.34 (p-value = 0.045)  1,500,000  

 83.34 – 100  

 

  

  10,000  90,000 

 50 – 66.67  >66.67 – 83.34 

 110,000   83.34 – 

100 

  

  10,000  90,000  

 >66.67 – 83.34 

 90,000   83.34 – 100 
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 15 

 

 

  50 – 66.67  >66.67 – 83.34 
 p-value  p-value 

 0.026 0.859 0.048 0.720 

  

(> 1,500,000) 
    

< 100,000 19.462 <0.001 21.432 . 

100,000 – 300,000 1.207 0.281 2.041 0.111 

300,001 – 500,000 0.678 0.569 2.170 0.088 

500,001 – 700,000 0.309 0.796 2.054 0.132 

700,001 – 900,000 -0.031 0.979 1.550 0.216 

900,001 – 1,100,000 -17.645 0.997 0.506 0.729 

1,100,001 – 1,300,000 -35.714 0.997 2.264 0.131 

1,300,001 – 1,500,000 -34.822 0.997 2.932 0.045 

  

(> 110,000) 
    

< 10,000 36.955 <0.001 36.978 <0.001 

10,000 – 30,000 36.314 <0.001 35.077 <0.001 

30,001 – 50,000 36.801 <0.001 34.911 <0.001 

50,001 – 70,000 36.227 <0.001 36.215 <0.001 

70,001 – 90,000 36.300 <0.001 36.511 <0.001 

90,001 – 110,000 36.673 . -2.847 0.189 
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 15 

 ( ) 

 

  50 – 66.67  >66.67 – 83.34 
 p-value  p-value 

  

(> 110,000) 
    

< 10,000 -17.572 0.997 -38.651 <0.001 

10,000 – 30,000 -17.942 0.997 -36.245 <0.001 

30,001 – 50,000 -17.531 0.997 -35.167 <0.001 

50,001 – 70,000 -18.128 0.997 -38.496 <0.001 

70,001 – 90,000 -19.553 0.996 -38.420 <0.001 

90,001 – 110,000 -17.887 0.997 -36.568 . 
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 16 

 

 

  50 – 66.67  >66.67 – 83.34 
 p-value  p-value 

 ( ) 
    

      -0.390 0.627 -0.181 0.800 

      -0.719 0.293 -0.353 0.555 

 

 ( ) 

    

      1.174 0.079 0.922 0.429 

      0.564 0.397 -.151 0.746 
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 17 

 

 

 

 50 – 66.67  >66.67 – 83.34 
 p-value  p-value 

(  1 / )     

 0.895 0.332 0.969 0.242 

1 /  0.645 0.348 0.442 0.458 

(  1 / )     

 0.426 0.758 1.012 0.428 

1 /  -0.646 0.298 0.144 0.788 

 (  

1 / ) 
    

 0.978 0.241 -0.350 0.588 

1 /  1.004 0.199 -0.067 0.908 
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 5 

 

 

 

   

  

  1 

 

 

  2  

 

 

  3  

 

 

  4  
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 1 

 

 

 

 

 

 

 

 

 

  

 40 -50   44.61  

  

  

  

 

  (2545) 
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 (2545) 

  (2534) 

 

  50 

 

 

 

 2  

 

   

  

 

  

 80 

  

    

  

 

   

     

   

(2546) 

 

     1,200,000 – 2,300,000  
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 100,000       

   ( , )  

 

    (2545) 

 

 

 

 

  

 

 

    (2545) 

 

 

 

(New Entrepreneurs Creation : NEC)

   2545 – 2546  
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   1  

  1-3 

 30.4  

  

 

  

  

 

 

  

 

 

 3  

 

 

 

 (2547)  
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 .  (Reverse 

Osmosis)  (Ozone) 

 

 (Fairman 

& Yapp, 2004) 
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 4 

 

  (Fairman & Yapp, 2004) 

 “ ” 

 (Henson & Heasman, 1998) 
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2540 -2541  

 (  , 

2541)  

 

(  , 2542) 
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 6 

 

 

 

 (Survey Research)  (Cross-

sectional) 

  

  

  (Mailed Questionnaire) 

 (Secondary data) 

 2550 

 

 4   

(Content Validity)  

  (Reliability) 

 (Try out) 

 40  

  - 

 (Kuder - Richardson)  0.67   1  –  30  

2551   162   115   70.99  

   

     (Multinomial Logistic 

Regression Analysis)  
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 44.61    

  50 

/  /  

   37.72  

90.40  

   7.66   /

 (GMP)  85.20 

 

 

  

   4 - 7  

 1   15   4   

 54.80 ( )  100,000 

– 300,000   19.10   10,000 – 

30,000   31.30  

 10,000 – 30,000   28.7  

   80.90   

  13.90   8.41   

/  53.90 

  

  (Ozone)  26.10  R.O. (Reverse Osmosis)  20.90 
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 52.2  

 

 46.1   45.2  
 

 

  

  2 /  

 44   38.3  

 

 

 1 /   52   45.2  

  

  1 /   58 

  50.4  

  101  

 87.8  

 

  98  

 85.2  

 

  68   59.1  
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  53.47  98  76.37 

 75.88 

 

  

 

 

  

 (p-value= .029)  

 

  

 

 

 ( ) 
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 1. 

 

   

  

 2. 

 

  

 

 3. 

 

 

 4. 
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 1. 

 

 2. 

 

 3. 

  

 

 4.      
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 (FACTORS 

ASSOCIATED WITH GOOD MANUFACTURING PRACTICE FOR PACKAGED DRINKING 

WATER COMPLIANCE OF   NON-FACTORY ENTREPRENEURS IN THE NORTHERN 

REGION OF THAILAND) 

 

  4836553 PHPH/M 

 

. . ( )  

 

 :  , . . ( ),   

  . .( ),  , D.en D.(Hons.) 

 

 

 

 

 

 

(Good Manufacturing Practice:GMP) 

  

   

  (  193) . .2543  (  239) 

. .2544     (

 )  

  (Specific GMP)  

 (  220) . .2544   

(  3) 
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 Code of Federal Regulation title  21 part 129 

Processing and bottling of bottled drinking water  Codex (Code of Hygiene 

Practice for Bottled/Packaged Drinking Waters)  

 

 ( ,2543)  

 

 24  2544  24  2546  

 

 

  

 

 

 4,905   809   4,096  

  

 (

, 2546) 

  2546   150   43 

(28.67%)   2548   247  

 64 (25.91%)   2548   761 

  129 (16.95%)    

  

 ( , 2552) 

  841/2545  

 

(  220) . .2544   50 

 50  100  
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 1.     

 

 2. 

 

 3. 
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 4. 

 

 

 

 

 1  

    (2545) 

 

  95   3    

      

     

   (GMP) 

 

 

 

  (2534) (   

 )  

  

 

    

 

   

 

 

 2  
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   (   )  

 

   

     

 

  

 

 

   

  

 

 

   (2549) 

 

 2545 – 2546 

  

 

  

  

 

 (2546) 

  

    

   1,200,000 – 2,300,000  
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 100,000      

    ( , )  

 

 3  

 

  

  (Napolean. et.al, 2006) 

 Focus group 

(day-to-day) 

   

  (Noronhan & Freire, 2004) 

  

   

,   

   

  

   

  

 

 

 

 4  
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  2  

 -  (Audit)  

  

  

 -  (Direct Assessment) 

  

 

  (Fairman & Yapp, 2004) 

 “ ” 

  (Henson & Heasman, 1998) 

 

 

     

(2542) 

 12 (       ) 

 240  

 

 

 5   

  (2543)  GMP 
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 ( )  

  

    

 HACCP 

, ISO 9000  

   

  (Specific GMP) 

 

  220 ( . . 2544)   ( 3) 

 

 50  

 

 

 

 (Survey Research)  (Cross-

sectional)   

  (Mailed 

Questionnaire) 

 (Secondary data) 

 2550 

 

 2  (Content Validity) 

  

 (Reliability) 

 (Try out)  40 
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  -  (Kuder - Richardson) 

  0.67   1  –  30  2551  

 162   115   70.99  

     

 (Multinomial Logistic Regression Analysis) 

 

 

 

 

 

 

 44.61    (  53.00) 

 33.00  

 13.90 /  /  22.60 

  37.72 

 90.40  

   7.66   

/  

(GMP)  85.20  

 

 

 

   4 - 7   50.40 

 1   15   4  

  54.80 ( ) 

 100,000 – 300,000   19.10  

 10,000 – 30,000   31.30  

 10,000 – 30,000   28.7 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



  / 104

 

    80.90  

   13.90   

8.41   /

 53.90  

   (Ozone)  26.10  R.O. (Reverse Osmosis) 

 20.90  

 

 

 

-  

 

 52.2   47  

  

  93.0   90.4 

 

  20.9 

. .(Reverse Osmosis)  20.0 

 

-    

 

  46.1  

 45.2   

  

    

 97.4  
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   96.5 

 

  16.5 

 

 11.3 

 

 

  

  2 /  

 44   38.3  

 

 

 1 /   52   45.2  

  

  1 /   58 

  50.4  

  101  

 87.8  

 

  98  

 85.2  

 

  68   59.1  
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  53.47  98  76.37 

 75.88 

 

  

 

    

 Multinomial 

Logistic Regression Analysis  

 

 - 

 

  

 50 – 66.67 (p-value= .029)  
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 1 

 

 

  50 – 66.67  >66.67 – 83.34 

 p-value  p-value 

 ( ) 0.253 0.870 -0.661 0.595 

      -0.225 0.897 -2.133 0.199 

      1.379 0.405 -0.180 0.896 

      -1.577 0.382 -2.439 0.082 

     . -0.797 0.631 -0.592 0.638 

     . /  0.156 0.917 -1.006 0.406 

      -0.009 0.874 0.007 0.883 

 
-0.009 0.874 0.007 0.883 

 
-0.143 0.029 -0.042 0.315 

 

-0.435 0.369 0.006 0.946 
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1,500,000   >66.67 – 83.34 (p-value = .045) 
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 2 

 

 

  50 – 66.67  >66.67 – 83.34 

 p-value  p-value 

 0.026 0.859 0.048 0.720 

  

(> 1,500,000) 
    

< 100,000 19.462 <0.001 21.432 . 

100,000 – 300,000 1.207 0.281 2.041 0.111 

300,001 – 500,000 0.678 0.569 2.170 0.088 

500,001 – 700,000 0.309 0.796 2.054 0.132 

700,001 – 900,000 -0.031 0.979 1.550 0.216 

900,001 – 1,100,000 -17.645 0.997 0.506 0.729 

1,100,001 – 1,300,000 -35.714 0.997 2.264 0.131 

1,300,001 – 1,500,000 -34.822 0.997 2.932 0.045 

  

(> 110,000) 
    

< 10,000 36.955 <0.001 36.978 <0.001 

10,000 – 30,000 36.314 <0.001 35.077 <0.001 

30,001 – 50,000 36.801 <0.001 34.911 <0.001 

50,001 – 70,000 36.227 <0.001 36.215 <0.001 

70,001 – 90,000 36.300 <0.001 36.511 <0.001 

90,001 – 110,000 36.673 . -2.847 0.189 
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 2 

 ( ) 

 

  50 – 66.67  >66.67 – 83.34 

 p-value  p-value 

  

(> 110,000) 
    

< 10,000 -17.572 0.997 -38.651 <0.001 

10,000 – 30,000 -17.942 0.997 -36.245 <0.001 

30,001 – 50,000 -17.531 0.997 -35.167 <0.001 

50,001 – 70,000 -18.128 0.997 -38.496 <0.001 

70,001 – 90,000 -19.553 0.996 -38.420 <0.001 

90,001 – 110,000 -17.887 0.997 -36.568 . 
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 3 

 

 

  50 – 66.67  >66.67 – 83.34 

 p-value  p-value 

 ( ) 
    

      -0.390 0.627 -0.181 0.800 

      -0.719 0.293 -0.353 0.555 

 

 ( ) 

    

      1.174 0.079 0.922 0.429 

      0.564 0.397 -0.151 0.746 
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 4 

 

 

 

 50 – 66.67  >66.67 – 83.34 

 p-value  p-value 

(  1 / )     

 0.895 0.332 0.969 0.242 

1 /  0.645 0.348 0.442 0.458 

(  1 / )     

 0.426 0.758 1.012 0.428 

1 /  -0.646 0.298 0.144 0.788 

 (  

1 / ) 
    

 0.978 0.241 -0.350 0.588 

1 /  1.004 0.199 -0.067 0.908 
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FACTORS ASSOCIATED WITH GOOD MANUFACTURING PRACTICE FOR 
PACKAGED DRINKING WATER COMPLIANCE OF   NON-FACTORY 
ENTREPRENEURS IN THE NORTHERN REGION OF THAILAND 

PHATSAKORN ONNIM 4836553 PHPH/M 

M.Sc. (PUBLIC HEALTH) MAJOR IN MEDICAL AND PUBLIC HEALTH LAW 
ADMINISTRATION

THESIS ADVISORY COMMITTEE: CHARDSUMON PRUTIPINYO, 
Ph.D.(DEMOGRAPHY), DECHAVUDH NITYASUDDHI, Ph.D.(STATISTICS), 
SUTHEE USATHAPORN, D.en D.(HONS.) 

EXTENDED SUMMARY 

Significance and Background of the Study  

 Good Manufacturing Practice (GMP) is the international standard that is 

enforced in Thailand but some details are adjusted or simplified to suit domestic food 

and drug manufacturers.  It can be applied with production venues of all sizes, types 

and products according to Thailand’s environment. This standard is specified in the 

Notifications No. 193 of the Ministry of Public Health 2543 (2000) and No.239, 2544 

(2001) concerning the production process, equipments and food storage (which are 

GMP criteria and general hygiene). 

 Regarding Specific GMP, the Food and Drug Administration (FDA) 

stipulated that drinking water in sealed containers is among the first products that 

producers have to follow, which is specified in the 3rd Notification of the Ministry of 

Public Health No. 220, 2544 [2001] about drinking water in sealed containers. The 

principle is based on the American law specified in the Code of Federal Regulation 

Title 21, Part 129, concerning the Processing and Bottling of Bottled Drinking Water 

and Code of Hygiene Practice for Bottled/Packaged Drinking Waters (Codex). This 

conforms to the GMP and hygiene-related laws, but the content pertaining to 

production process is modified to match the correct production process of bottled 

drinking water so that manufacturers can control all production steps more completely 

(Kalayani, 2000). The law concerning the compliance to GMP has been enforced on 
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new food producers since July 24, 2001, but the enforcement on former producers 

started later in July 24, 2003. 
 For bottled drinking water business, large entrepreneurs focus their 

marketing on quality and brand awareness so there is not much impact to consumers’ 

health. Nevertheless, retail entrepreneurs usually use price marketing, resulting in cost 

cutting competition. Therefore, manufacturers may not pay sufficient concern to 

quality, which is mentioned in the inspection’s results of the Rural and Local 

Consumer Health Products Promotion Protection Division, under FDA, that were 

jointly conducted with public health offices across the country. The findings point out 

that, at present, there are 4,905 entrepreneurs in this business, which is divided into 

809 in factory category and 4,096 in non-factory category. Retail entrepreneurs’ 

insufficient concern on consumers’ safety resulted in the problem of microbiological 

contamination. So the drinking water is not safe for consumers (FDA, 2003). The data 

from quality inspection and analysis in the Northern provinces pointed out that in 

2003, the Nakhon Sawan Regional Medical Service Center conducted a quality test on 

150 samplings and found that 43 of them (28.67%) did not meet standard. In 2005, the 

Phitsanulok Regional Medical Service Center conducted a quality test on 247 

samplings and found that 64 of them (25.9%) did not meet the standard. In 2005, 

Chiang Mai Medical Service Center conducted a test on 761 samplings and found that 

129 of them (16.95%) did not meet the standard. The study of Suphap Wongpatanawut  
pointed out that the quality of bottled drinking water in physical, chemical and 

microbiological aspects related with GMP scores (Suphap, 2009). Despite steady 

quality control development, the GMP approval per the FDA Announcement Ref. No. 

841/2545 (2002) concerning the inspection on bottled drinking production venues 

according to the Notification of the Ministry of Public Health No.220, 2001, stipulated 

that the total scores of each inspected topic must pass at least 50%. Therefore, the 

scores of approved production venues range from 50 to100. The substantially different 

score levels of each production venue result in different product qualities.

 This study aims to explain factors resulting in different levels of GMP 

scores, focusing on bottled drinking water production venues in non-factory category 

where there are a lot in Thailand, but a large amount of their products are found below 

standard. Results from this study will be used as guidelines to promote and develop 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



  / 118

 

their compliance to GMP and related law, which will raise the standard of food 

manufacturing and safety to consumers.  

 

 

Objective of the Study         

 The objective of this study is to find relation between individual factors, 

technical skills, organizational characteristics, monitoring and supervision by public 

health agency in the area and the level of GMP scores of non-factory production 

venues in the Northern provinces

Research Hypothesis  

1. Individual characteristics including gender, ages, educational level and 

former business experience relate with the level of GMP scores of non-

factory production venues in the Northern provinces 

2. Organizational characteristics relate with the level of GMP scores of 

non-factory production venues in the Northern provinces. 

3. Technical skill relates with the level of GMP scores of non-factory 

production venues in the Northern provinces 

4. Monitoring and supervision by the public health agency in the area 

relate with the level of GMP scores of non-factory production venues in 

the Northern provinces.

Research Review  

 

 Part 1: Concepts about individual characteristics of entrepreneur  

 Nattinee Wattanawarasun, et al. (2002) conducted a study to appraise the 

effectiveness consumer protection implementation in 95 bottled drinking water 

production venues in Chiang Rai and searched relations of the following 3 factors. The 

entrepreneurial factors include gender, ages, educational level, knowledge about 

production process and personnel management. The employee factors include gender, 
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ages, educational level, knowledge about the job under employee’s responsibility and 

job satisfaction. The workplace factors include size, established years, production 

amount and GMP approval. The findings show that all entrepreneurial factors relate 

with GMP approval. For employee factors, only the knowledge about the job under 

employee’s responsibility relates with GMP approval. The workplace factors show no 

relation with GMP approval.

 Isares Thammavitkul, 1991, conducted a study on the relation between 

demographic characteristics (including gender, ages, marital status and the highest 

educational level), management experience, working period in drug production 

factories, number of employees in the factory and management training of managers in 

drug production factories across the country toward the approval or denial with GMP 

Certificate by comparing the management of these 2 groups. The finding showed that 

gender, ages, marital status, management experience, manager’s working period in 

drug production factories that were approved or denied with GMP Certificate had no 

relation with each other. But the study found that the highest educational level, 

number of employees, management training of managers in drug production factories 

that were approved or denial with GMP Certificate related with each other.

 

 Part 2: Concepts about organizational characteristics 

 Non-factory production venues means the production venue that use 

machines with total and equation capacity less than 5 horsepower or the venue that use 

less than 7 employees with or without machine in the production. It is considered a 

small business. Organizational characteristics are type of business owner, business size 

(including capital, number of employees, sale volume). As the production of bottled 

drinking water needs to follow GMP in operation, therefore, business’ existence or the 

number of established years are taken into consideration. 

 Business forms are divided into a single business owner, limited 

partnership and company limited. Most small businesses usually start with a single 

business owner, which can be set up easily and subject to less law restriction. The 

owner is the sole profit recipient and takes sole responsibility on business’s debt. 

Accessing funding source is rather difficult because the business image lacks 

accountability. The limited partnership is a joint investment of shareholders who can 
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mobilize more capital than a single business owner. Accessing funds from financial 

institution is easier. Shareholders having different knowledge, expertise and 

experience can help with many aspects but conflict may arise in management. The 

return is subject to double taxation. The company limited has upper edge in terms of 

accountability in people’ view, shareholder takes responsibility only in his/her part. 

Change of business owner does not result in business closure. 

 Maneewan Chuaytem, 2006, wrote an article based on the interviews and 

Siam City Bank research to follow up business’s existence under the New 

Entrepreneur Promotion Program on entrepreneurs attending the trainings during 

2002-2003. The finding showed that supportive factors that helped entrepreneurs to 

carry on or expand business are technical readiness, workplace and capital, as well as 

product quality. Factors that helped sustainable business are readiness in working 

capital, followed by knowledge and understanding in business. Factors that are 

obstacles are the shortage of capital, collateral, knowledge, technical and business 

management skills. 

 The Institute for Small and Medium Enterprise Development has estimated 

the capital and expense used in starting bottled drinking water business as per the 

following:

 The capital in fixed assets in the parts of building structure (excluding 

land), pick up truck, water filter and equipment are around 1,200,000-2,300,000 Baht. 

 Working capital for small bottled drinking water factory should be at least 

100,000 Baht per month to be the expenses for labor, electricity, machine 

maintenance, transportation, petrol, packaging (bottles, buckets, etc.), and others.  

 Part 3 Concepts about technical skills  

 Most producers of drinking water in sealed containers are small businesses. 

Therefore, high technical skill is important to run business successfully. 

 Napolean et al., 2006 has studied the demand for training and targeted 

capacity of employees working in food production factories who do not have a degree 

in food science.  The study using focus group technique pointed out that technical 

knowledge and skill influence the day-to-day operation directly. Employees must have 
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true knowledge and skills about the whole production system. They must understand 

and can apply methods, analyze and solve problems systematically. 

 Noronhan & Freire, 2004 explained that small business venues usually face 

the problem in following rules and regulations concerning food quality and safety due 

to many reasons, for examples, lacking technical experts or trained personnel, supports 

from the government, shortage of consumer and market’ demand, facing restriction on 

financial liquidity, workers, lacking specialist or technical support, insufficient 

fundamental structure and facilities, as well as technical information. Technical skill 

means understanding and ability to apply knowledge or specific expertise about 

equipments, process, methods, and correct production technique in the production of 

drinking water in sealed containers. 

 Technical skills of bottled drinking water producers can be gauged by 

measuring their knowledge and understanding about correct production, resulting in 

GMP score levels. 

Part 4: Concepts about monitoring and supervision  

 Monitoring and quality control can ease health-related risks resulting from 

sub-standard bottled drinking water. The inspection must be mapped out 

systematically, ranging from monitoring, analyzing, hygienic inspection, as well as the 

inspection by public institute or community. The inspection must cover the entire 

production process beginning with raw water source, water storage, and water 

softening, containers and transportation, as well as prevention for any shortcomings. 

Penalty must be specified to encourage compliance to consumer protection law.  

 Monitoring and supervision have 2 forms: 

- Auditing comprising of quality assessment, inspection on all 

entrepreneurs for certification. It is carried out by external agency to 

ensure the compliance to the standard requirements. Auditing 

comprises hygienic inspection, sampling collection and joint 

conclusion.

- Direct assessment is carried out specifically on each producer. The 

assessment requires tools and equipments, personnel, as well as 

appropriate hygienic inspection. The assessor must have expertise in 
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searching shortcoming, reporting the findings, as well as giving 

suggestions to entrepreneur and community.

 Fairman & Yapp, 2004) conducted a study on the decision making process 

to follow the standard requirements by creating “the prototype for compliance to the 

standard requirement of Henson & Heasman, 1998. The finding showed that the 

decision to follow the requirement of medium and small businesses did not occur by 

entrepreneurs themselves or business. But it was pushed by external factors, for 

examples, the authority’s instruction or trade association’s notification. The authority 

demanding trust on the business influenced and directed entrepreneurs to comply with 

the food safety requirements, and subsequently, entrepreneurs will be able to control 

quality and analyze risks by themselves. 

 Narong Chayakul, et al.(1999) studied relation between fundamental 

factors that influence the quality of bottled drinking water in 240 production venue in 

Zone 12 of Thailand’s Southern region, including Narathiwat, Pattani, Songkhla, Yala, 

Phattalung, Trang and Satun. The finding showed that different supervision 

management on production venues of each province resulted in different water 

qualities.

 Part 5: GMP in bottled drinking water production 

 The Food Control Division (2000)’s definition of GMP is the basic and 

necessary criteria or requirement in food production that producers have to follow to 

produce safe food. This standard focuses on prevention or eradication of any risk that 

may cause food poisoning or harm consumers. GMP is carried out systematically 

based on many linking factors (which also affect each other), ranging from 

fundamental building structure, quality and safe production system, standard in all 

production steps beginning from production planning, control system, data recording, 

inspection and follow up product quality. GMP is a basic quality guarantee system 

before other higher standards such as HACCP, ISO 9000, etc. 

 Production process, tools and equipments, the storage of drinking water in 

sealed containers are stipulated in the Specific GMP, which is adapted to suit domestic 

production condition but still maintains key principles. It is designated in the 3rd

Notification of the Ministry of Public Health No. 220, 2544 (2001) about drinking 
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water in sealed containers, requiring that the total scores of each inspected topic for 

GMP approval must pass at least 50%.   

Research Methods  
 This study is a cross-sectional survey research, with the objective to find 

relation between individual factors, technical skills, organizational characteristics, 

monitoring and supervision by public health agency in the areas and the level of GMP 

scores of non-factory production venues in the Northern provinces. Data was collected 

via questionnaires mailed to entrepreneurs of bottled drinking water in the Northern 

provinces and the secondary data collection of GMP scores in 2007 from the auditing 

by public health agencies in the Northern provinces. For quality test of the tool, the 

revised questionnaires were proposed to the research advisor and 2 experts who have 

related experience. They checked the content validity to ensure that it matches the 

topics that require measuring. The researcher revised questionnaires according to their 

suggestions and found the reliability by trying out the revised questionnaires with 40 

non-factory bottled drinking production venues in the Central provinces. The results 

were analyzed to find the reliability in terms of knowledge and understanding of 

producers by using the Kuder-Richardson method. The reliability value is equal to 

0.67 from the data collected between May1- June 30, 2008.  From the total 162 mailed 

questionnaires, 115 of them were replied, representing 70.99%. The data was analyzed 

using percentage statistic, arithmetic mean, standard deviation, the lowest and the 

highest values, median and the multinomial logistic regression analysis.  

  

 

The Study Result  

 

Individual factors of non-factory production venues in the Northern provinces 

 The average age of non-factory bottled drinking water entrepreneurs in the 

Northern provinces is 44.61 years old, with more males than females (males accounted 

for 53.00%). Most of them or 33.00% hold Bachelor Degrees or higher, 13.90% have 

educational background in business management, 22.60% used to attend 
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training/seminar/course in the business management, 37.72% have former experience 

in other businesses before working in bottled drinking water business. Chiefly, 90.40% 

never worked on the production of bottled drinking water before. The average working 

experience with the present production venue is 7.66 years, 85.20% underwent 

training/seminar about GMP in drinking water in sealed containers.   

Organizational characteristics of non-factory production venues in the Northern 

provinces  

 For organizational characteristics of non-factory bottled drinking water in 

the Northern provinces, chiefly each venue has 4-7 employees, representing 50.40%, 

the minimum worker is 1, and the maximum is 15. The mode is 4 workers. Chiefly, 

one person works in more than 1 duty, accounting for 54.80%. For fixed asset capital 

(excluding land), most of them have working capital around 100,000-300,000 Baht, 

accounting for 19.10%. Most of them use working capital per month around 10,000-

30,000 Baht, representing 31.30%. Sale values per month are around 10,000-30,000 

Baht, representing 28.7%. For type of business owner, most businesses have single 

owner, accounting for 80.90%. Other characteristics are the clusters of career, 

community, and cooperative, representing 13.90%. The average business years are 

8.41. For raw water source, water supply in the village/underground water is used 

most, representing 53.90%. For equipment and tools used in water softening, aside 

from basic water filter, there are other equipments such as Ozone (26.10%), R.O. 

[Reverse Osmosis] (20.90%). 

The Level of Technical Skills in GMP compliance of non-factory manufacturers 

in the Northern provinces 

 

 - Knowledge and understanding about the production of drinking 

water in sealed containers  

 Most non-factory entrepreneurs in the Northern provinces (52.2%) have 

high technical skill in bottled drinking water production, 47% have medium skill level. 

Taking each knowledge topic into analysis, the finding shows that most entrepreneurs 

(93.0%) know about the efficiency of Ion Exchange Resin in reducing dissolved 
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calcium, magnesium and water hardness, followed by using chlorine for microbial 

eradication (90.4%). The knowledge and understanding about using the appropriate 

test kit in primary quality test is 20.9%, while understanding about R.O. (Reverse 

Osmosis) filtering process is the least or 20.0%. 

 - Knowledge and understanding about the production process of 

drinking water in sealed containers  

 Most non-factory producers in Northern provinces have high level of 

knowledge and understanding about the production (46.1%), followed by medium 

level (45.2%). Taking each topic into consideration, the point that producers can 

follow most is maintaining the production venue to have suitable environment for food 

production such as keeping the venue clean, the location is not in the dusty or smoky 

areas, convenient sluices and no clogged water. Most production venues have 

appropriate rubbish and pet management, accounting for 97.4%.  

 The following GMP requirement they can follow are clear division 

between filtering installation and softening installation areas, packaging room, 

washing area, product storage area, having washing basin in front of packaging room 

and toilet, soap or disinfectant, complete and sufficient hand washing equipments in 

usable and clean condition, representing 96.5%. 

 The constancy in submitting sampling product that has passed quality test 

to the certified public or private lab according to the Notification of the Ministry of 

Public Health is 16.5%. 

 The knowledge and understanding about back washing filtering process 

and appropriate washing duration is the least, representing 11.3%.

Monitoring and supervision by public health agency in the area toward non-

factory production venues in the Northern provinces  

 For inspection to give recommendation to non-factory production venue in 

the Northern provinces, chiefly, 44 venues (representing 38.3%) are inspected and get 

suggestions from public health agency twice a year. 

 For sampling collection, chiefly, public health agencies collected the 

product for laboratory analysis from 52 venues once a year, representing 45.2%. 
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 For arrangement of training or meeting to provide knowledge about 

drinking water in sealed containers by public health agency, chiefly, the training is 

arranged once a year on 58 production venues, accounting for 50.4%. 

 For information, 101 production venues receive information from 

provincial public health agency, representing 87.8%. 

 The information obtained from public health agency is clear and 68 

production venues responded that they have high understanding, representing 59.1%.

The level of GMP scores of non-Factory production venues in the Northern 

provinces  

 The lowest GMP scores for production of drinking water in sealed 

containers are 53.47%. The maximum is 98%. The average is 76.37% and the median 

is 75.88%.

Relation between individual factors, technical skills, organizational 

characteristics, monitoring and supervision by public health agency in the area 

and the level of GMP scores of non-factory production venues in the Northern 

provinces  

 Relation between individual factors, technical skills, organizational 

characteristics, monitoring & supervision by public health agency in the area and 

GMP score level for bottled drinking water produced by non-factory production 

venues in the Northern provinces is studied using the Multinomial Logistic Regression 

Analysis. The findings are as follow. 

 -Relation between individual factors and the level of GMP scores of 

non-factory production venue in the Northern provinces 

 Experience in former business relates with the level of GMP score of non-

factory production venue in a range of 50-66.67% (p-value=.029). 

 The highest educational level, former working experience in  bottled 

drinking water production and working experience at present have no relation with the 

level of GMP scores of non-factory producers in the Northern region.  
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Table 1 Relation between individual factors and the level of GMP scores of 

bottled drinking water production venues  

Individual Factors Score Level  

50 – 66.67 

Score Level  

>66.67 – 83.34 

 p-value  p-value 

Highest education level 0.253 0.870 -0.661 0.595

     Primary education -0.225 0.897 -2.133 0.199

     Junior High School 1.379 0.405 -0.180 0.896

    Senior High School -1.577 0.382 -2.439 0.082

     Vocational Certificate -0.797 0.631 -0.592 0.638

    High Vocational Certificate/ 
Diploma 

0.156 0.917 -1.006 0.406

     Bachelor -0.009 0.874 0.007 0.883

Working period at present 

production venue 
-0.009 0.874 0.007 0.883

Former working period in other 

business before the present 

production venue  
-0.143 0.029 -0.042 0.315

Former working period in other 

bottled drinking water 

production venue before 

working at present  

-0.435 0.369 0.006 0.946

 -Relation between organizational characteristics and the level of GMP 

scores of non-factory production venues in Northern provinces  

 Number of employees shows no relation with the level of GMP scores of 

non-factory production venues in Northern provinces. 

 Capital in fixed assets (excluding land) relates with the level of GMP 

scores. Entrepreneurs who have capital less than 100,000 Baht earned the GMP scores 

in a range of 50-66.67(p-value < 0.001), which is higher than those who have capital 

more than 1,500,000 Baht, compared with the high score group. Meanwhile, 

 

 

 

 

 

 
 

 

 

 

 

 

 

Copyright by Mahidol University 



  / 128

 

entrepreneurs who have capital between 1,300,001 - 1,500,000 Baht earned GMP 

scores in a range of >66.67 – 83.34 (p-value = .045), which is higher than those who 

have capital more than 1,500,000 Baht, compared with high score group. 

 Working capital relates with the level of GMP scores of non-factory 

production venues in Northern provinces. Entrepreneurs having working capital less 

than 10,000 and up to 90,000 Baht earned different GMP scores compared with those 

having working capital more than 110,000 Baht per month.  Entrepreneurs who have 

working capital less than 10,000 and up to 90,000 Baht belong more to the groups that 

earn low to medium GMP scores than the high score group.  

 Sale value per month relates with the level of GM scores of non-factory 

production venues in Northern provinces. Production venues with working capital less 

than 10,000 and up to 90,000 Baht belong less to the medium score  group than the 

production venues that have working capital more than 90,000 Baht, compared with 

the high score group.  

Table 2 Relation between organizational characteristics and the level of GMP 

scores of bottled drinking water production venues

Organizational Characteristics Score Level  

50 – 66.67 

Score Level  

>66.67 – 83.34 

 p-value  p-value 

Number of employees 0.026 0.859 0.048 0.720

Capital in fixed assets (> 1,500,000)    

< 100,000 19.462 <0.001 21.432 .

100,000 – 300,000 1.207 0.281 2.041 0.111

300,001 – 500,000 0.678 0.569 2.170 0.088

500,001 – 700,000 0.309 0.796 2.054 0.132

700,001 – 900,000 -0.031 0.979 1.550 0.216

900,001 – 1,100,000 -17.645 0.997 0.506 0.729

1,100,001 – 1,300,000 -35.714 0.997 2.264 0.131

1,300,001 – 1,500,000 -34.822 0.997 2.932 0.045
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Table 2 Relation between organizational characteristics and the level of GMP 

scores of bottled drinking water production venues (cont.) 

Organizational 

Characteristics 

Score level  

50 – 66.67 

Score level  

>66.67 – 83.34 

 p-value  p-value 

Working capital per month 
(> 110,000) 

    

< 10,000 36.955 <0.001 36.978 <0.001

10,000 – 30,000 36.314 <0.001 35.077 <0.001

30,001 – 50,000 36.801 <0.001 34.911 <0.001

50,001 – 70,000 36.227 <0.001 36.215 <0.001

70,001 – 90,000 36.300 <0.001 36.511 <0.001

90,001 – 110,000 36.673 . -2.847 0.189

Sale value per month 
(> 110,000) 

    

< 10,000 -17.572 0.997 -38.651 <0.001

10,000 – 30,000 -17.942 0.997 -36.245 <0.001

30,001 – 50,000 -17.531 0.997 -35.167 <0.001

50,001 – 70,000 -18.128 0.997 -38.496 <0.001

70,001 – 90,000 -19.553 0.996 -38.420 <0.001

90,001 – 110,000 -17.887 0.997 -36.568 .

 -Relation between technical skills and the level of GMP scores of 

bottled drinking water production venues 

 Knowledge and understanding about the production of bottled drinking 

water and the knowledge and understanding about bottled drinking water operation 

show no relation with the level of GMP scores in non-factory production venues in the 

Northern provinces 
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Table 3 Relation between technical skills about drinking water in sealed 

containers and the level of GMP scores of production venues  

Technical skills Score level  

50 – 66.67 

Score level  

>66.67 – 83.34 

 p-value  p-value 

Level of knowledge and 

understanding of entrepreneurs 

in operation (high) 

    

     Low -0.390 0.627 -0.181 0.800

     Medium  -0.719 0.293 -0.353 0.555

Level of knowledge and 

understanding of entrepreneurs 

about the production of bottled 

drinking water (high) 

 

     Low 1.174 0.079 0.922 0.429

     Medium  0.564 0.397 -0.151 0.746

 -Relation between monitoring and supervision by public health 

agencies in the area and the level of GMP scores of non-factory production 

venues in the Northern provinces 

 The inspection to give recommendations, sampling collection for 

laboratory analysis, arranging training or meeting to explain or provide knowledge 

about bottled drinking water production by public health agency show no relation with 

the level GMP scores of non-factory production venues in the Northern provinces.  
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Table 4 Relation between monitoring and supervision by public health agency in 

the area and the level of GMP scores of bottled drinking water production venues 

Monitoring &supervision by 

pubic health agency in the 

area 

Score Level  

50 – 66.67 

Score Level  

>66.67 – 83.34 

 p-value  p-value 

Inspection to give 

recommendations 

(more than once a year) 
    

No specific time 0.895 0.332 0.969 0.242

Once a year  0.645 0.348 0.442 0.458

Sampling collection  

(more than once a year) 
No specific time  0.426 0.758 1.012 0.428

Once a year  -0.646 0.298 0.144 0.788

Arranging training, meeting 

(more than once a year) 
No specific time 0.978 0.241 -0.350 0.588

Once a year  1.004 0.199 -0.067 0.908

 

  

Discussion of research results  

 

Individual factors of non-factory bottled drinking production venues in the 

Northern provinces  

 From the study, the individual factor concerning former experience in 

other businesses relate directly with the level of GMP scores. The finding shows that 

in the high and medium score groups, there are more entrepreneurs who had former 

experience in other businesses before working on drinking water than the low score 

group.  Working in other business before drinking water business help entrepreneurs 

to understand business system and related law more than those who have never 

worked in other business. 
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 Concerning entrepreneurs’ highest educational level, the study of Nattinee 

Wattanawarasun, et al. (2002) pointed out that entrepreneur’s education related with 

the approval with GMP. The study of Isares Thammavitkul, 1991, found that the 

highest educational level of drug production factory managers related with the 

approval or denial of GMP Certificate. However, all participated production venues in 

this study were approved with GMP Certificates or earned more than 50 % of the total 

scores. The finding also shows that entrepreneur’s highest educational level has no 

relation with the level of GMP scores. Therefore, we may say that the highest 

educational level influences GMP approval, but it has no effect toward entrepreneurs’ 

development to increase GMP scores. 

Organizational characteristics of non-factory bottled drinking water in the 

Northern provinces      

 The organizational characteristics comprise of type and size of business, as 

well as established years. The finding shows that type of business owner and 

established years have no relation with the level of GMP scores because non-factory 

production venues are considered small businesses. Chiefly, they are run by single 

owners so the operation and management are easy. This is evident from the study’s 

result showing that more than 80% of the businesses are operated by single business 

owners.

 In terms of organization’s size which comprise of capital, number of 

employees and sale volume, the finding shows that factors including fixed assets, 

working capital and sale volume relate with the level of GMP scores. The reason why 

these financial factors affect the level of GMP scores are some requirements that need 

capital to develop, such as building structure, equipment and tools for production, 

water quality control, etc. For the estimated expenses and working capital in bottled 

drinking water production, the study of Institute for Small and Medium Enterprise 

Development points out that the production venues that have fixed asset capital and 

working capital less than the estimated amount are usually classified in the low score 

group, compared with the group whose capital is close to or higher than the estimated 

amount. Therefore, these financial factors must be taken into consideration in the 

development for GMP compliance.  
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Technical skills of non-factory bottled drinking water entrepreneurs in Northern 

provinces  

 The study found that technical skills have no relation with the level of 

GMP scores, which is not in line with the study of Noronhan & Freire, 2004, pointing 

out factors obstructing entrepreneurs to follow rules and regulations about food quality 

and safety which are their shortage of technical expert or personnel who underwent 

technical training, as well as technical information. Though the study does not find 

relation between technical skills and the level of GMP scores, the finding shows that 

most entrepreneurs have knowledge and understanding in complying with GMP in low 

and medium levels. Therefore, they should be provided with more information, 

knowledge and understanding, particularly the appropriateness and necessity of water 

filter, microbial eradication and water quality, knowledge and understanding about 

preliminary quality test, some complicate production steps such as backwashing the 

filter per specified time and appropriate period, heating the UV tube before use which 

is hardly carried out, as well as the control of raw water quality, products and the 

usage of necessary chemicals in cleaning.  Therefore, production knowledge and skill 

are necessary, as well as risk monitoring to ensure safety for consumers.    

Monitoring and supervision by public health agency in the area and the level of 

GMP scores 

 The study explains that the frequency of auditing to give suggestions, 

sampling collection, and training arrangement by the public health agency in the area 

have no relation with the level of GMP scores. Chiefly, the authority visits the 

production venue to give suggestion only once a year, which is not enough to 

stimulate entrepreneurs to follow the GMP. Therefore, frequency of the visit and 

strictness should be increased in the follow up for quality appraisal, as well as 

increasing severity in controlling and law enforcement, providing information about 

laws and guidelines to reduce law violation, including imposing penalty on violators. 

The study results show that entrepreneurs receive the least information about law, 

which is probably a reason why entrepreneurs’ realization on GMP compliance is less 

than the expected target of this law.
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 From the result of this study, involving authorities should consider 

promoting supports on entrepreneurs in terms of capital, marketing and business 

expertise, which will encourage their development on GMP compliance and achieve 

the objectives of the law enforcement, apart from providing knowledge, 

understanding, information and the implementation of monitoring and supervising 

activities, including the inspection to give recommendation.   
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 1.4  
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