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Abstract 
This paper presents another approach as a new mechanism to increase the 

forest area and the source of budget can be generated from beneficiaries 

who get benefits from the forest conservation and restoration by issuing the 

forest bond as a capital to drive this mechanism based on the principle of 

Beneficiaries Pay Principle, which lead to sustainable forest conservation. 

The study finds that a number of necessary condition for the success of 

forest bond. First, the forest bond requires specific legislation and the new 

organization. Second, forest bond needs to be focused on the concept that 

human can live in the forest in a sustainable way by reforestation and 

afforestation in degraded forest. The initial value of financial return of 

reforestation over a 15-year bond in one million rai of forest areas can be 

collected in several channels: revenues from a sustainable timber sector, 

revenues from reduction of greenhouse gas emission in the forestry sector, 

revenues from the water charge to the industries or key water users in the 

dry season, government budget for flood and drought prevention, revenues 

from carbon tax, revenues from tourism in protected areas, and revenues 

from the government budget of reforestation and forest restoration. However, 

the mechanism of the forest bond will fair to all parties involved and not 

proposed replace the traditional measures, but rather proposed as a parallel 

tool with other conservation policies. 
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Abstract 
 

The Thai government has been promoting a bio-ethanol production to reduce 

greenhouse gas emissions and government expenses on crude oil imports. There 

are many profound concerns related to such policy especially limited fresh water 

resources of crops. This study provides an overview of bio-ethanol water footprint 

in sugarcane and cassava based ethanol which is the main sources of bio-fuel 

production in Thailand. The result shows that the production of bio-ethanol requires 

large amount of consumptive water use. The government should aware of this 

tremendous increasing demand in the areas where farms and ethanol plants are 

located to avoid water shortages and conflicted uses between industrial sector and 

human consumption. Additionally, irrigation systems and water allocation policy 

should be adjusted properly for this oil transition. 

Water-Related to Bioethanal Production
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Aweewan Mangmeechai*

                                                 
* Lecturer of Public Policy - International College of National Institute of Development Administration (ICO NIDA) and 

Deputy Director of the Center for Global Warming Research, National Institute of Development Administration (NIDA), 

Serithai Road, Klong-Chan, Bangkapi, 10240, Thailand. E-mail : aweewan.m@nida.ac.th 

Keywords: Bio-ethanol; life-cycle consumptive water use; water resource 

management 

วารสารเศรษฐศาสตร ปริทรรศน สถาบันบัณฑิตพัฒนบริหารศาสตร
ปที่ 8 ฉบับที่ 1 (มกราคม 2557)



NIDA Economic Review162

 

   2551 

 129.3   90% 

 ( , 2551) 

 

 1,013  2551 (

, 2551) 

 

 1.4  . 2552  6.2 

 . .2559  9  . .2565 ( , 2555) 

1.  

 

     

(Bagasse)    (Sugar beet)  (Sorghum)  

 (Barley)  (Hemp)  (Kenaf)   Switch grass   

Miscanthus   (Cellulosic ethanol )  

    

  (U.S. 

Energy Information Administration,2007) 

 

  

   

   

   

  

 

  

  



NIDA Economic Review 163

  (Process based life-cycle 

analysis)  (Energy Policy) 

 

  (Life-cycle consumptive water use) 

 

  

 

2.  
   

  UNESCO-IHE ( (UNESCO-IHE Institute for Water Education,2008)  

  

    

    

1)  Green Water  

   2) Blue Water   

        

 

 Fingerman  (2010) 

 (Corn grain)      1,533  

1,271    3.6 

 Wu  (2009)  

        

    Switch grass   10-324 

 1.9-9.8     Wu  

(2009)  Green water  UNESCO-IHE (2008) 

(UNESCO-IHE Institute for Water Education,2008)   Fingerman  (2010) 

  (  1) 



NIDA Economic Review164

 1  ( ) 
 

 Green 

Water  

Blue water  

a 1,152 1,364 2,516 
a 2,506 420 2,926 

a 1,498 1,287 2,785  
b 1,849 187 2,036  
b  - - 1,537 

b - - 1,275 
c    - 10-324 10-324 

Switch

Grassc   

- 1.9-9.8  1.9-9.8   

 

 : a UNESCO-IHE (2008), b Fingerman  (2010), c Wu  

(2009) 

 
3.  

    

  

  

 1   

 

 1 
, ,  



NIDA Economic Review 165

 

 

   

   

   UNESCO-IHE (2008)  

Fingerman  (2010)     

    

 

 

 200-400    Wu  (2009)) 

   

   3.4-6.6, 2.8-5.8,  2.6-6.2   

  

 

 3  

(  2  2551 (130 )  

 2.3-3.0  (  2 )  6.2-8.3 



NIDA Economic Review166

  14-20  
 450   

  
  UNESCO-IHE(2008) , Wu  

(2009)  Fingerman  (2010) 
  (Uncertainty)  

    Wu 
 (2009)  Green water  UNESCO-

IHE (2008)   Fingerman  (2010)  Green water  Blue 
water     Blue water  UNESCO-IHE (2008)  Fingerman  (2010) 

  Wu     
 

   
 

  



NIDA Economic Review 167

 2 
 

 
4.  

 

 

 

 

 

   

  

   

   

 

  

   

 

 ( ,2551) 

    



NIDA Economic Review168

 

 

   

 

 

  

 

 

 



NIDA Economic Review 169

 
 

 

Fingerman, R.K., Torn, S.M., O'Hare H.M., and Kammen, M.D. (2010) “Accounting 

for the Water Impacts of Ethanol Production”, Environmental Research 

Letters, 5(1): 1-7. 

United States Energy Information Administration (2007) Biofuels in the U.S. 

Transportation Sector, Washington, D.C.: Department of Energy. 

UNESCO-IHE Institute for Water Education (2008) The Water Footprint of Bio-

energy: Global Water Use for Bio-ethanol, Bio-diesel, Heat and Electricity, 

Delft: UNESCO-IHE 

Wu, M., Mintz, M., Wang, M., Arora, S. (2009) “Water Consumption in the 

Production of Ethanol and Petroleum Gasoline”, Environmental 

Management, 44(5): 981-997. 

 

 

 

 (2555) , : 

   

 (2551) , : 

   

 (2551)  2551, : 

   

 (2551) , : 

  



NIDA Economic Review170

 
  

  * 
 

 
 

 Manufacturing Enterprise in Asia: Size Structure and Economic 

Growth 

 Dipak Mazumdar  Sandip Sarkar 

 2013 

 Routledge 

 360 

 

 
 

 
                                                 
*     

 SMEs   ( )   43000 Email: 

teerawat.c@nkc.kku.ac.th/ tc888@uowmail.edu.au 

 

Lecturer of Economics – Faculty of Management Science, Khon Kaen University and Director of Centre for 

Entrepreneurship and Innovation for SMEs Development in ASEAN Region (CEISDA), Khon Khen University (Nong 

Khai Campus), Nong Khai 43000, Thailand Email: teerawat.c@nkc.kku.ac.th/ tc888@uowmail.edu.au 

 



NIDA Economic Review 171
 

 Manufacturing Enterprise in Asia: Size Structure and Economic Growth 

  

 

       

  

 3  

  

 

 (Dualism)  

 Missing Middle  

 . .2013 ( . .2556) 

 

 

 4   1)  2)  

3)    4) 

 

 (Large Enterprise)  

 

 ( ) 

 

  

 (Small Enterprise)  

 

 (Labor Intensive) 

 (Productivity) 

 



NIDA Economic Review172

   4 

   

1.  (A Prescriptive Model)  

2.  3 

 (Three Types of Size Structure in Asian 

Industrialization) 

3. 
 (Size Structure of Manufacturing and the 

Growth Rate) 

4.  (Decomposition of 

Inequality Trends) 
 

 2  

  

  

 

 (Asian 

Development Bank) 

 

   (Division of 

Labor) 

 
 

 2  

 3    

1. 
 

2. 
 (Tertiary Sector) 



NIDA Economic Review 173

 

3.  (Dualism) 

 “Missing Middle” 

 (Micro Enterprise)  

 (Large Enterprise) 

 (Small and Medium sized Enterprises, SMEs)  

 

 2 

 3 

  Missing Middle 

 

  2   7   

 3  2 

 

  

 4 

  

 5 

 

 6 

 

 (Supply-Side Factors)  

 

 7 

 

  

 3   

 3  3    



NIDA Economic Review174

 8  (SMEs) 

 

 

 

 8  Missing Middle 

 

 

 9  (SMEs) 

 

 . .2493 

(1950) 

 

   

   

(Money Supply)  

 

 

 10  

 . .2504 (1961) 

 (Import-substituting Regime) 

 

 . .2509-2516 (1965-1973)  
 

 4  

  4 

 4   

 11  

 20 

 



NIDA Economic Review 175

 

 

 3   

1.  (SMEs) 

 

2.  

3.   

 11 

 

. .2540-2541 (1997-1998)  

 12 

  

 3 

 

 

 

  

 13  

 Doi Moi 

(Renovation)  . . 2523 (1980)   

  WTO 

  

    

 

  

     

  

 Doi Moi  



NIDA Economic Review176

  Manufacturing Enterprise in Asia: Size Structure and 

Economic Growth 

  

   




