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Executive Summary 
 
The concept paper ‘Sustainable Supply of Tapioca for Ethanol Production’ is a study  
initiated by the E3Agro-Project of Thai-German Programme for Enterprise Competitiveness 
(On behalf of the German Ministry for Economic Cooperation and Development (BMZ)) and 
in cooperation with the Thai Ministry of Energy, Department of Alternative Energy 
Development and Efficiency (DEDE), Bureau of Energy Research 
 
The study was executed by Southeast Asia Consult & Resource Co. Ltd as mediator and 
external consultant. One ethanol producing company and 4 Cooperatives from the Karat 
area constituting the pilot target group providing data. 
 
The study objectives can be summarized as follows: 
Since The Government of Thailand set ambitious targets to promote renewable energy and 
energy efficiency, including the production of bio-fuels from tapioca and sugar as well as bio-
diesel from palm oil. Securing a long term supply of raw material at affordable prices is a 
major concern for every investor in bio-fuels production. To increase the income of farmers 
and to increase the energy security of the country by replacing costly oil imports with 
renewable resources like bio-ethanol is now one of the main interests of the Thai 
government. 
 
On the plantation side the main issue is increasing the yields and income from tapioca 
farming without a negative impact on the environment. On the factory side the main issue is 
to secure a long term supply of tapioca at affordable prices. The concept is developed with 
the participation of all key stakeholders to build up mutual understanding, ownership and 
trust in order to find a solution where the benefits and risks are evenly divided between the 
interest groups. 
 So the study will: 
 

• Produce a concept for sustainable tapioca supply acceptable to both the farmers and 
ethanol producers. 

• Describes the roles, measures and structures needed for the concept. 
• Develops the concept outline sufficiently to become a potential pilot and role model. 

  
This leads on to a model of cooperation developed to achieve the following goals: 

• Envisioned maximum thru-put capacity for ethanol production: up to 1.000.000 tons of 
tapioca per year, or 3,000 tons per day (330 days/year). 

• Current maximum feedstock production capacity of cooperatives ≈ 170,000 rai with 
an average yield of 3 tons/rai, or ≈ 510.000 tons per year. 

• Envisioned maximum feedstock production per year 250.000 rai with an average yield 
of 4.5 tons/rai or ≈ 1,125,000 tons per year. 

 
Thailand is one of the main exporters of Tapioca in the world. The growth of the sub-sector in 
terms of land-use has over the last decade increased to more than 10 million rai or 1.6 
million hectares, of which ≈ 6.5 million rai or 1 million hectares are under constant cultivation. 
The government saw a temporary (until 2006) need to restrict the overall land-area for 
tapioca cultivation to encourage development of agricultural technology over increased land 
exploitation. (See: Tapioca cultivation in the Karat area P10) 
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Tapioca planting areas around Nakornratchasima Province and location of the participating and associate 

cooperatives (full light orange and striped orange) (See P11) 
 
The main issues 
The main issues identified for the farmers were:   

• Capital and loans 
• Know-How and Technology  
• Labor  
• Soils and fertilizers  
• Irrigation  
• Shifting markets  
• Unstable prices  
• Soil degradation  
• Soil quality  
• Closed markets 
 

Out of these issues the study identified 5 main problem areas for the tapioca farmers and 
subsequently analyzed for this study. These were: 

• Sales prices. 
• Loan conditions & availability of cash.  
• A “truly manageable” crop-cycle management. 
• Reliable markets.  
• Value-chain participation.  
 

The study also found 4 main problem areas for the ethanol company and these were 
identified as: 

• Un-interrupted feedstock supply. 
• Low-tech farming (low yield). 
• Multiple and dispersed feedstock sources. 
• Risk - minimized mid and long - term development options 
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Introduction of a model of cooperation 
From this information chapter 4 (See P25) introduces a model of cooperation that takes a 
number of basic Thai social structures into account (See P4). While this seemingly restricts the 
model-character of the concept to Thailand, in reality, the structures referred to are equally 
applicable to all the Theravada Buddhist countries of Asia. This is especially true for rural 
areas. The main points are: 
 
Important common denominators between the farmers and the ethanol factory were found to 
be: (See Common denominators P39) 

• Capitalization. 
• Improved tapioca varieties. 
• Soil preparation. 
• Planting season. 
• Cultivation technology. 
• Harvesting technology. 
• Management and coordination. 
• Chip production. 
 
Concept of cooperation  
• It is comprised of a two step approach.  
• With short and long-term options.  
• Provides an immediate positive economic impact.  
• An immediate competitive advantage.  

 
Phase 1: Initiating the cooperation (See P43) 
Products are delivered to the various markets by mainly three players, cooperatives, farmers 
as individuals (members and non-members of cooperatives), as well as middle men. The 
latter do not only play a well established role as service providers locally, but also are the 
product’s main link to regional and international markets. Although recently their former 
dominance here is weakening as farmers and cooperatives alike try to gain access to these 
markets themselves. 
The cooperation structure should be streamlined for efficiency and the least amount of 
administrative procedures. 
 
To implement the first phase, the study proposes to prepare a Memorandum of 
understanding between all parties concerned that describes: 

• Short- and long-term intentions 
• Commitments being made regarding price, financial services, starch measuring 

methods and chippery factory construction 
• Goals and a related time-table for them to be achieved 
• Structural cooperation details with a system of financial services offered, incentive 

payments to farmers and product payments to cooperatives 
• Actions to be taken in case of non-fulfillment of agreement. This would concern cases 

of non-delivery or under-delivery of crops by the cooperatives and/or non-purchase or 
under-purchase of crop by the Ethanol Company. 
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Complete cooperating structure (graph P46) 
 
The second phase of the cooperation is based on the successful conclusion of phase 1, 
which should deliver the following output before extending the cooperation effort: 

• Establish a tapioca root price structure in place. 
• A fair and objective starch measuring method in use. 
• Working financial services for the cooperative and their farmers. 
• Working chipperies ready to accept feedstock. 
• A feedstock production output in line with plans and agreements. 

 
Once these objectives are achieved, trust between the participating stakeholders ought to be 
sufficiently established to continue cooperation into the levels of technological and 
management cooperation. The Ethanol Company has established itself as a reliable service 
provider, while the cooperatives have proven to be a reliable source of supply. 
 
 
Phase two (See P48) 
Phase 2 establishes the individual stakeholders of the cooperation as partners that can 
develop productivity and eco-efficiency together for mutual benefit. 
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Cooperating structure: Phase one and two (Graph P48) 

 
Benefits gained will be through: (See P52) 

• Improved technology in the areas of, 
 Preparation for planting. 
 Planting. 
 Maintenance. 
 Harvesting. 

• Introducing different Plant varieties will produce advantages for,  
 New income. 
 Investment costs. 
 Increased profits after introducing CMR 35. 

 
Benefits likely to be instrumental in future standards for export: 

• In the mid-term, new innovative technologies and management will improve: 
 Fertilizer/pesticide input ratio needed per rai of tapioca cultivation. 
 Soil conditions. 
 Water resources. 
 Energy and transportation costs. 
 Arrests at least to some degree soil erosion. 
 Limiting the amount of new land needed to be improved.   
 Economic participation of farmers. 
 Export options and opportunities of the all stakeholders/sector. 
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Strategy and Policy recommendations (See P56) 
In the past, the main strategy on the farming level was to slightly curb the overall area 
allowed for tapioca cultivation leading to innovation improving the starch/weight ratio of the 
roots, instead of using up more land. While this policy might be effective towards motivating 
research and innovation, it is not enough to keep tapioca cultivation profitable for the farmers 
and thus provide a reliable supply. 
 
The strategic approach towards developing the tapioca sub-sector might consider refocusing 
on the value chain under a perspective that begins with the farming level as the most 
important aspect of the industry, as it supplies the feedstock. Here, economic viability for the 
farmers and debt-restructuring has to be the foremost visions to stabilize the feedstock 
market. 
 
A. Increase innovation and investment opportunities for farmers 

 Prices are the most important determining factor for a farmer. 
 Standards for Thai tapioca feedstock that anticipate calls for standard 

requirements.  
 Support new farming technologies with regulations and incentives. 
 Farmer debt-restructuring for employed/practiced innovation or achieved increase 

in yield. 
 

B. Re-evaluate the tapioca value chain product regulations 
 Make export of tapioca chips less attractive and focus on starch and its related 

products including ethanol for export. 
 Support sustainable cooperation options over contract farming. 
 Create standards for the different products along the value chain. 

 
C. Link renewable energy with sustainability in agriculture 

 Production targets for ethanol should refer to the industry sub-sector and offer the 
sub-sector assistance in reaching the targets. 

 Targets should not refer to the introduction of gasohol 95 in a top-down manner, 
for example, ‘the phasing out of premium gasoline has to be achieved by…..’ This 
puts unnecessary pressure on the farmers to produce feedstock without an 
appropriate frame or structure of cooperation with the processing industry. The 
market should decide via demand and price on the pace of introduction for 
ethanol and bio-diesel based petrol, respectively.  

 Restrict , or at least outline the type of land that can be used to grow renewable 
products 

 Reward industries that comply with needs for innovation, environmental protection 
and sustainability demands 

 
Linkages with other projects of TG-PEC (See P57) 

By working as a pilot project the cooperation agreement that incorporates an extensive part 
of the tapioca value chain, linkages to other TG-PEC projects are not only feasible, but to the 
mutual benefit.  
The following areas of cooperation, either within or outside a PPP agreement would benefit 
the tapioca sub-sector as a whole: 

• Develop a standard and pilot for chip production (E3Agro) 
• Develop a standard and pilot for ethanol production (E3Agro) 
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• Debt restructuring advisory services (SIFA) 
• Eco efficiency models for all aspects of tapioca crop-cycles (Component 2) 
• Management Information Services for Ethanol Production (MIS) 
• Tapioca and ethanol related market research (components 1&2) 
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Part A: 
Background Information and 

Introduction to Tapioca 
Cultivation/Ethanol Production 

 
 

Part A will focus on the following issues: 
A general introduction to the topic 
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1. Background information 
 

1.1 Project history 
The Government of Thailand has now set ambitious targets to promote renewable energy 
and energy efficiency. This includes the production of biofuels from tapioca and sugar as well 
as biodiesel from palm oil. Securing a long term supply of raw material at affordable prices is 
a major concern for every investor in biofuels production. To increase the income of farmers 
and to increase the energy security of the country by replacing costly oil imports with 
renewable resources like bioethanol are one of the main interests of the Thai government. 
 
The E3Agro Project (“Energy and Eco-Efficiency in Agro-Industry”) supports the Thai 
Government in reaching its biomass energy and energy efficiency targets. The Project is part 
of the Thai-German Programme for Enterprise Competitiveness (TG-PEC) which is 
supported under a grant from the “German Federal Ministry for Economic Cooperation and 
Development (BMZ)”. The Project is jointly implemented by the Thai Department of 
Alternative Energy Development and Efficiency (DEDE) under the Thai Ministry of Energy 
and German Technical Cooperation (GTZ). The E3Agro Project is in close cooperation with 
the business development & financial services component and the eco-efficiency component 
of the Programme, to improve the value chain in the tapioca sector under economic and 
ecological aspects. 
 

1.2 Stakeholders, players and roles  
The E3Agro Project has been approached by a Thai-based international company, (from 
here on referred to as Ethanol-Company), to cooperate in the field of sustainable production 
of ethanol from tapioca. Fields of cooperation include efficient generation and utilization of 
biogas from waste material at the ethanol factory, and the sustainable supply of raw material 
to the factory.  
 
The Ethanol-Company is a joint venture between Thai and Australian investors to produce 
ethanol from tapioca root and/or chip, with a processing capacity of about 1,000,000 
tons/year. The production plans require a regular supply of about 3,000 tons of tapioca per 
day (330 days/year). Based on this level of supply, ethanol production would reach 500.000 
liters/day. To secure a regular supply of raw material, there is a need for a starch production 
partnership between the tapioca farmers and the factory. The factory will be located in Korat 
province. Meetings between representatives of four Tapioca Farmers Associations (plus 1 
with observer status), the Ethanol-Company and GTZ took place to clarify objectives and 
roles within this cooperation. 
 
While the Ethanol-Company will start with the implementation of certain short term measures 
like field trials of new tapioca varieties bearing higher yields, it has been agreed that the 
E3Agro Project develops a concept for sustainable production of ethanol from tapioca, 
covering the value chain from farmers to factory, addressing economic, social and 
environmental issues. Both sides, i.e. the tapioca farmers associations and the Ethanol-
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Company have accepted that GTZ takes on the role of an independent mediator through 
Southeast Asia Consult & resource Company Limited.  
 
On the plantation side the main issue is increasing the yields and income from tapioca 
farming without a negative impact on the environment. On the factory side the main issue is 
to secure a long term supply of tapioca at affordable prices. The concept is developed with 
the participation of all key stakeholders to build up mutual understanding, ownership and 
trust in order to find a solution where the benefits and risks are evenly divided between the 
interest groups.  
 

1.3 Data collected for this study 
The data for this study was collected 

 In the field, i.e. in the tapioca growing areas of the target groups, through interviews, 
Observer Based Assessments (OBA), questionnaires and workshops 

 During discussion workshops between the participating cooperatives and the Ethanol-
Company 

 Primary research 
 Review of secondary research and literature 

 
Values applied 
For this study a baseline of 330 days per year has been chosen 
 
Critical areas 

 Profits 
Certain data was either not made available to the study or not even available within the 
target-groups’ own organizations. Profit estimates are therefore derived by a method of 
triangulation, comparing 

o Data as given by the target-groups 
o Personal estimates by individual farmers in the cooperatives 
o Available data in existing literature and/or secondary research 

 Land area for cultivation 
While the figure for total cultivated area of farmland by all cooperative members is 
reliable, no information on the overall land area for potential cultivation is available. The 
cooperatives only calculate areas in cultivation during a particular season. Thus, land that 
lies fallow as part of crop-cycling, or areas abandoned due to poor soil quality, excessive 
drought or flooding are not included in the land-area census. However, all areas could be 
made available for farming to varying degrees by the introduction of seeding and planting 
technologies, drainage or irrigation systems and/or improved access to financial services. 

 
1.4 Applied assumptions 

This concept of cooperation was based on the following assumptions: 
 The integration of Thai cultural traits on a communal and organizational level that can 

decisively contribute to the sustainability of the concept of cooperation 
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 The concept of Corporate Social Responsibility (CSR) is in many aspects 
interchangeable with economic social responsibilities associated with leadership in 
Theravada Buddhist countries (Phasii Sangkom) 

 The planting of tapioca is for the foreseeable future a main option for cash crop 
cultivation in the target group areas, especially in areas of lower soil quality 

 
1.5 The cultural perspective of the base-concept 

Chapter 4 introduces a model of cooperation that takes a number of basic Thai social 
structures into account. While this seemingly restricts the model-character of the concept to 
Thailand, in reality, the structures referred to are equally applicable to all the Theravada 
Buddhist countries of Asia. This is especially true for rural areas.  
 
The importance of a cultural perception for the development of this cooperation model can 
not be overstated. Although Thailand is a fully integrated democracy in the world community, 
differences in its social structure when compared to the West remain an important aspect of 
Thailand’s socio-cultural diversity. For one, the strong economic divide between the urban 
and rural environments limits access to social and economic opportunities for rural farmers. 
This basic condition of inequality was (and still is) the reason for founding most of the 
country’s cooperatives: to replace the traditional role of middle-men and gain an improved 
access to the main stream urban economy. 
 
Older cooperatives have been so successfully operated that they often represent a few 
thousand farmer’s households and possibly more. They themselves have now in turn 
sometimes become middle-men. This is rather a means of necessary management and 
coordination from the moment that a cooperative is large enough to sign – like a Limited 
Company – its own contracts with agro- or food-processing industries. However, the change 
in performance structures needed to form a large company-like cooperative can also result in 
harsh management policies towards non-performing members of the cooperative1.  
 
On the other hand – smaller or new cooperatives can lack a concerted bargaining power and 
are rather limited in their access options to the urban economy. They are locked in a cycle of 
high investment costs and low returns. This difference of bargaining power between larger 
and smaller cooperatives creates a lower level of willingness and motivation by industry to 
search out and abide by contracts of cooperation with the smaller cooperatives, which this 
concept model has to take into account. 
 
To increase the likelihood of continued cooperation for the benefit of all stakeholders and to 
create sustainability beyond monetary considerations, some Thai cultural traits are 
incorporated in the cooperation concept. In very general terms, some of the main Thai 
cultural concepts playing a role in peoples’ interactions2 are outlined in the following and will 
be considered in devising a strategy of sustainable cooperation: 

                                                 
1 Bangkok Post, January the 4th 2007, page 4: “Impoverished by debt” 
2 See also: Limits to sustainable development? World Summit Papers Series, Heinrich Böll Foundation, Thailand/Germany 2002  
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• Rabob Phi Noong 
The main aspects of Thai social structures focus on responsibility for other community or 
family members. This is expressed in a rigid system of respect, originally based on age: 
the elders are responsible for their minors in age and are at liberty regarding decision-
making. The younger one acknowledges the elder’s responsibility and the opportunity it 
creates for him/her by respecting the decision without (voiced) reservations3. Family 
structures are open and flexible, and not necessarily dependent on any relationship 
based on lineage. An unrelated individual can become a full family member at any time 
in what we might call ‘social adoption’.  

While a member of the family is always considered an older or younger (Phi and Noong, 
respectively) ‘brother’ or ‘sister’, independent of whether they know each other closely or 
not, social contacts outside the individual’s family are described as acquaintances (khon 
ruu djak), friends (phuan) or close friends (phuan sanit). These social contacts can over 
time reach a level where the terms Phi and Noong are used to address each other, or 
even more intimate pronouns like ‘gu’ and ‘mueng’ that are not used with the direct 
family. 

Thus, smaller family’s connected by birth can quickly extend into a larger family unit 
consisting of any number of individuals firmly united by the commonly shared 
responsibility for each other within the family’s groups. The resulting system is called 
‘Rabob Phi Noong’ - and includes a strong political aspect of alliance and loyalty4.  

 

• Khreua Yaad 
The calling upon of resources or their provision is managed by the family network or 
‘Khreua Yaad’ in Thai, which is the network of all people belonging to a family and/or 
extended family that provides social security for its members in times of need and 
opportunities in times of affluence. The Khreua Yaad5 can extend over several families 
in order to promote mutual interests. 

 

• Rabob Upphatam 
The social discipline needed by all individuals to adhere to the basic framework of the 
larger family-societies ‘Rabob Phi Noong’ and ‘Khreua Yaad’ is cemented by what is 
called the ‘Rabob Upphatam’. This is a system of unquestioning respect for the social 
elder within a group of people and guarantees his or her prerogative in decision-making 
for the whole group.  

                                                 
3 The opportunity, here, would consist of the provision of a ‘care-free’ time in certain respects of life, which the younger individual 
can use to explore and learn in accordance with his/her own needs. These needs are only curtailed by respect for the elder and 
by the duties he/she has towards others younger than him or herself. 
4 In an example from another SEA country, this type of system was largely responsible for the comparatively small number of 
orphans housed in public facilities after the fall of the Khmer Rouge regime in Cambodia in 1979. Either immediate or extended 
family through social adoption took in most children that had lost their parents and gave the country a working social buffer to 
help in organizing new communal development after the demise of the Khmer Rouge. However, with increasingly waning 
traditional social structures modern Cambodia sees a rise in child abandonment and a rapid disappearance of social 
responsibility towards children in general. 
5 Although the Khreua Yaad might at times look similar to a patron-client relationship, it is much more based on respect than on 
dependency and thus not really comparable to the patron-client concept. 
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A social elder would be a person who has earned the trust of his or her community so 
the position is not necessarily connected to age. The ‘Rabob Upphatam’ can also be 
described as a system of resource and conflict management, not only within a family but 
also between two or more families and their support networks, when social elders meet 
to discuss and provide solutions for their communities’ problems6.  

 

• Nii Boon Khun and Phi Liang 
Whenever the ‘Rabob Phi Noong’ and ‘Khreua Yaad’ are used to provide one of its 
members with a social or economic solution to a problem, a moral debt is created that 
goes beyond the – for example – mere repayment of a loan. This moral debt is called 
‘Nii Boon Khun’ and obliges a ‘debtor’ to look favorably upon any requests or wishes by 
the person or network that provided the solution. The ‘Nii Boon Khun’ is a very strong 
binding force across all of (Thai) society and establishes the ‘donor’ as a ‘Phi’ or social 
elder within the ‘Rabob Upphatam’. The larger the extent of the ‘Nii Boon Khun’, the 
more pro-active becomes the support for the ‘Phi’. 

 

In turn, if the support of the ‘Phi’ is longstanding and directed to empower or develop the 
potential of a person or his networks, the ‘Phi’ will become a ‘Phi Liang’7 and considered 
a leader in any decision-making process of the related networks. As a ‘Phi Liang’ one is 
not necessarily expected to be altruistic; but while acting out of self-interest is expected 
to consider the need of others or, to use a development term, to try creating a win-win 
situation for all the parties involved.  
 

It is these cultural concepts of ‘Nii Boon Khun’ and ‘Phi Liang’ which make Thai culture 
traditionally ready to accommodate the cooperation concept and which will be 
incorporated in its strategy. Besides the economic advantages in cooperation, it is hoped 
that the creation of a ‘Phi Liang’ relationship between the Ethanol-Company and the 
cooperatives will garner support for long-term commitments also from the respective 
‘Khreua Yaad’ and ‘Rabob Phi Noong’. 

 
1.6 Tapioca related government policies in place  

1. The policies dealing with the mortgaging of agricultural products issued by the 
Department of Internal Trade, the Ministry of Commerce in cooperation with the 
Ministry of Agriculture and Cooperatives, are offering a tapioca mortgaging service 
according to the tapioca market intervention measures of 2006/ 07. The total country 
wide quota of tapioca that can be accepted for mortgaging is 7.5 million tons which is 
to be transformed into tapioca strip and starch.   

                                                 
6 The standard translation of the term ‘Rabob Upphatam’ as ‘peer-ship system’ or ‘patron-client relationship’ is misleading and 
not correct, as its concept is not based on an economy centered culture, but a community oriented network of responsibilities 
and opportunities. 
7 ‘Liang’ means literally to nourish or support. 
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2. The 9th national economy and social development plan issued by the Ministry of 
Agriculture and Cooperatives. It describes the goals for increasing tapioca yields in 
each rai, 3,000 kg per rai on average, and supports the private sector to invest in 
establishing factories that will produce alcohol obtained from tapioca. 

3. The policy to support agricultural products issued by the Department of Agricultural 
Extension, the Ministry of Agriculture and Cooperatives; The primary policy of the 
Department of Agricultural Extension focuses on practical implementation supporting 
agricultural products during 2006 – 2007, emphasizing the growing of castor beans 
according to the sufficiency economy concept of His Majesty the King Bhumiphol for 
renewable energy production. 

4. The policy to control the standards of tapioca production and export by the Ministry of 
Commerce: a policy that introduces regulations to control the standards of tapioca 
production and export. 

5. The policy issued in 2005 by the Ministry of Agriculture and Cooperatives to manage 
cultivated areas of tapioca throughout the country, total area is 6.5-6.6 million rai. The 
policy was revoked with the trade development liberation act at the end of 2006.   

6. A policy issued by the Ministry of energy to control ethanol production output and 
prices for export was revoked the trade development liberation act at the end of 2006.   

7. Government program supporting increased tapioca production for alternative energy 
production between 2006 and 2008 by Department of Alternative Energy 
Development and Efficiency (DEDE) and Ministry of Energy (MOEN) 

a. Old target: to produce 2 million liters of ethanol per day by 2008 
b. New ethanol production strategy plan: to produce 1 million liters of ethanol per 

day in 2006 and 3 million liters of ethanol per day by 2011 
 
Other milestones of tapioca related government policies: 
 

• Cabinet resolution, December 9th, 2003  
Issues: 

o Policy guidelines on the use of ethanol to replace Methyl Tertiary Butyl Ether 
(MTBE) in Octane 95 and replace oil content in Octane 91 

o Joint working group on fuels created. Participating bodies are The Ministry of 
Energy, Ministry of Industry and Ministry of Agriculture and Cooperatives. 

 
• Cabinet resolution, April 12th, 2005 
Issues: 

o Resolution of the National Energy Policy Council (NEPC) To appoint a Committee 
on Biofuel Development and Promotion (CBDP) to outline national policies, 
management and development plans regarding biofuels 

o The National Ethanol Committee surrenders its authority to the CBDP, including 
granting of licenses for fuel ethanol plants 

• Cabinet resolution, May 17th, 2005 
Issues:  

 7

http://www.moac.go.th/builder/moac/
http://www.moac.go.th/builder/moac/
http://www.moac.go.th/builder/moac/
http://www.moac.go.th/builder/moac/


o Target is set to distribute gasohol 95 nationwide and abolish octane 95 by January 
2007 

o Increase of petrol stations with gasohol 95 from 730 to 4000 
o Promotions launched to push gasohol demand to 4 million liters/day in the near 

future 
 

• NEPC resolution, September 4th, 2006 
Issue: 

o The establishment of fuel ethanol plants is liberalized 
o The distribution of ethanol is liberalized 
 

• NEPC resolution, November 6th, 2006 
Issues:  

o Abolition of Octane 95 by January 2007 is postponed and new measures/policies to 
be developed by March 2007 by the Ministry of Energy 

o The CBDP is dissolved and replaced by the sub-committee on Ethanol and 
Biodiesel under the Committee on Energy Policy Administration (CEPA) 

 
• Cabinet resolution, December 12th, 2006 
Issues:  

o Construction of fuel ethanol plants is implemented via cooperation between the 
Ministry of Finance, the Ministry of Industry and the Ministry of Energy handling the 
issue in line with the Alcohol Industry Management Method of the year 2000. 

o Conditions and/or rules set by the dissolved CBDP are revoked 
o Export of ethanol is liberalized in line with existing government agency regulations 

 
Analysis and comments on past and current government policies, please find in part C: 

Proposition for a model of cooperation. 
 

1.7 Sustainable biomass standards being developed / considered  
Especially in Europe, but also in the US and Japan, calls for the regulation of bio-mass 
production for bio-fuels are quickly growing louder. This is increased by the realization that 
Brazil, the foremost user of bio-fuels and grower of bio-mass, has created a net-gain of its 
nation-wide carbon footprint. The clearing of forests on a massive level and other, mostly 
land-related issues, contribute to the loss of Brazil’s ability to absorb CO2 and bind it in 
naturally occurring carbon cycles.  
 
Below is a table of recommended and currently discussed bio-mass standards as published 
by WWF in November 2006 and compiled by the Öko-Institute in Germany. The core issues 
given here are considered to be an integrated part of the cooperation concept. 
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Standard Scope 
Regional 

Adjustment Options 
Time Horizon 

Clarification of landownership Regional/local No Short-to-medium term 

Avoiding negative impacts from bio-energy driven 

changes in land use 
global No Short-term 

Priority for food supply and food security Regional/local Yes Medium-to-long term 

No additional negative bio-diversity impacts Regional/local Yes Medium-to-long term 

Minimization of greenhouse gas emissions Regional/local No Short-term 

Minimization of soil erosion and degradation Regional/local Yes Short-to-medium term 

Minimization of water use and avoidance of water 

contamination 
Regional/local Yes Short-to-medium term 

Improvements of labor conditions and worker rights Regional/local No Short-term 

Ensuring share of proceeds Regional/local No Short-term 

Avoiding human health impacts Regional/local No Medium-to-long term 
 
Table1: Biomass standards
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2. Tapioca cultivation in the Korat area 
 
2.1 Structural description 
Land: Tapioca cultivation in Thailand looks forward to a promising future on the demand side 
and is part of a diverse agro-industry. The current (2006) low price-structure and its relatively 
poor developed eco-efficiency allow for a potential increase in farmers profits without 
adversely affecting competitiveness.  
 
The country is one of the main exporters of Tapioca in the world. The growth of the sub-
sector in terms of land-use has over the last decade increased to more than 10 million rai or 
1.6 million hectares, of which ≈ 6.5 million rai or 1 million hectares are under constant 
cultivation. The government saw a temporary (until 2006) need to restrict the overall land-
area for tapioca cultivation to encourage development of agricultural technology over 
increased land exploitation.  
 
Some of the land used for cultivation is rented from land-owners who are not farmers, but 
rather land-owners through heritage or investment. 
 
Farmers: The overwhelming majority of all farmers in the tapioca planting area are 
organized into 3 main types: 

1. Large private and corporate land-owners, for example CP Industries 
2. Farming cooperatives 
3. Contract laborers and independent small to very small farms (less than 10 rai or 

1,6 hectares of land) 
The target group of this study is cooperatives engaged in tapioca cultivation. Within these 
cooperatives we find all sizes of private land-ownership and their number of members can 
vary greatly.  

 

 
(Data from January 2007) Members Total cultivated land-area in 

rai 

Average land-area per member 

Cooperative 1 (C1) 6,839 170,000 24.85 rai or 3.97 hectares 

Cooperative 2 (C2)    771   20,000 25.94 rai or 4.15 hectares 

Cooperative 3 (C3) 2,826   72,395 25.61 rai or 4.09 hectares 

Cooperative 4 (C4) 2,350 126,000 53.61 rai or 8.57 hectares 

Table 2: Members and land-area of participating cooperatives 

 

 

(Data from January 2007) Members Total tapioca cultivation in rai Average land-area per member 

Cooperative 1 (C1) 4,530                    136,920 30.22 rai or 4.83 hectares 

Cooperative 2 (C2)    400 10,000 25.00 rai or 4.00 hectares 

Cooperative 3 (C3)    374 15,712 42.01 rai or 6.72 hectares 

Cooperative 4 (C4) 1,200   6,300   5.25 rai or 0.84 hectares 

Table 3: Number of members engaged in and land-area used for tapioca cultivation 
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From the participating cooperatives, C4 has the best access to water for irrigation and on 
average a much higher soil quality. Those two factors combined allow farmers to use twice 
as much of their land for agriculture when compared to other cooperatives. Due to the same 
reasons, land area reserved for tapioca cultivation is much less than in other cooperatives as 
alternative crops can be grown easily. 
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Maps 1 and 2: Tapioca planting areas around Nakornratchasima Province and location of the 
participating and associate cooperatives (full light orange and striped orange) 



Existing cooperation: Of the 4 cooperatives participating in this study, 2 have regular 
cooperation and information exchange meetings with 

 C1 cooperating with the District Agricultural Department and the Houybang Tapioca 
Research Center 

 C4 cooperating with the Tambon Administrative Organization (TAO) 
 
Plant varieties 
Throughout the cultivation area a relatively large variety of tapioca plants is available. The 
listing below shows the varieties that are currently cultivated commercially and one which is 
currently in testing. The actual starch and root yields of the varieties very much depend on 
soil, planting and weather conditions. 

 
Table 4: Tapioca seed varieties used in the study area  
Cooperative Plant variety 
Average starch yield in % / kg 

root 
Average root yield in tons / 

rai 
C1, C2, C3, C4 Kasetsart                        25                    5.4 

C1 Rayong 5 22.3  4.02 
C1, C2, C3 Huoybong 60 25.4                    5.7 

C1 Rayong 72                        20  5.09 
C3, C4 CMR 35 30.8  4.94 
C3, C4 Rayong 9 23.7  3.65 

C4 Rayong 60 18.5  3.52 
C4 Saidiew testing testing 

 

 
Soil, planting and weather conditions 
The soil conditions in the target areas can differ greatly, including the area of 
Nakornratchasima and its surrounding provinces. Also, areas within close vicinity of each 
other we can often find: 

• Sandy soil or very fine sand 
• Clay 
• Reddish brown latteritic soil 
• Sandy loams 
• Topsoil 

 
As each type of soil has a different ability to retain water and nutrients, it is common 
throughout the region that within the same cooperative some areas produce a very high 
yield, while others are hardly suitable for planting. The advantage of the tapioca root is its 
adaptability to adverse soil conditions, which results in the relatively large number of varieties 
used for commercial cultivation.  
 
However, while the plant may grow under almost all soil conditions that can be found in the 
target area, it will not yield the same percentage of starch in its roots.  The starch percentage 
is not only dependent on plant variety, soil quality and available nutrition, but also on soil 
aeration and compactness. The latter can be adversely affected by fertilizers and 
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inappropriate crop cycles. Soil that is compacted beyond a certain point needs to be 
loosened before planting a new generation of crops. 
 
Planting: The planting of tapioca follows a cycle and pattern mostly established by  

• Experience of the cooperatives 
• Farming management needs with regard to crop-cycles, and 
• Available alternatives to tapioca cultivation 
• Available finances and access to credits 

 
The result of those four factors is that the tapioca harvest occurs mostly between November 
and February. Market demand is strong throughout the year, but the tendency is to grow a 
surplus for the main harvesting months and convert the surplus fresh roots into chips or 
(more rarely) pellets. Both tapioca chips and – to a much smaller degree – pellets have their 
own (export) market and brokerage systems. The planting and harvesting time-table shared 
by cooperatives is compared with possible time-tables and shown in table 4 below. However, 
planting tapioca outside of the optimum time window results in a lower starch content. 
 

Months / Activity Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Actual preparation period             

Actual planting period              

Actual tending period              

Actual harvesting               

Possible windows for planting / 

harvesting cycles and average starch 

content for CMR 35 and Kasetsart 

Starch 
content 

 

 

    30 %
 

    25 %

Rainy season  Table 5: Planting time-tables and starch contents at harvesting (= )

 
Weather conditions for tapioca cultivation: The weather in the target area is suitable for 
tapioca cultivation under all conditions with one exception: excessive moisture and flooding, 
which causes the root-tubers to rot. Thus, the central months of the rainy season (August-
October) is unsuitable for harvesting. With an average crop-cycle of about nine months per 
harvest, thus, planting should not be undertaken during December-February.  
 
2.2 Tapioca cultivation operational procedures and time-line 

 
Table 6: Tapioca crop cycle 

Independent of tapioca species or soil profile, tapioca cultivation 
follows a general pattern of process steps and time-windows. 
They can be grouped as sets of tasks to be performed within a 
complete tapioca crop-cycle. The graphs and tables below 
describe the most important implementation steps and some of 
their critical aspects in detail.  

Crop preparation 

Crop sowing / planting

Crop maintenance 

Harvest 

Selling tapioca roots  

Post crop harvest 
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 January - March  Step Remarks 

Capital 

Tapioca 
plants 

For many farmers the loan issue needed at the 
planting preparation period means shouldering a 
heavy burden. Re-payment of the loans depends on a 
successful harvest. Thus farmers are rather reluctant 
to spend money on new and untested varieties. Even 
if they promise a higher starch yield. 

Labor 
In some cooperatives labor is abundant, while smaller 
cooperatives are often dependent on community 
networks. 

Soil 
preparation

All cooperatives have ‘soil-doctors’ that are efficient 
enough with established varieties. However, 
knowledge and MI-Systems are not sufficiently 
developed to create soil-maps to plan and provide for 
a more eco-efficient planting season 

Step Remarks 

Capital 
Funds needed for the actual planting are 
provided by the loans taken out at the pre-
planting season. 

Petrol costs 
Unexpectedly rising oil-prices can easily upset 
the funding scheme for a whole season 

Labor 
Labor costs for planting can be higher than 
normal depending on the extent of other crops 
grown during that time 

 
 Pre-planting period 

 
 
 
 
 
 
 
 
 
 
 

 

Table 6a: Tapioca crop cycle, crop preparation 

2. Capital 
• Taking loans from agricultural 

cooperatives, other cooperatives or 
banks 

3. Buying tapioca plants 
• Selecting the variety 
• Buy seedlings 
• Farmers prepare tapioca cuttings 

4. Finding and hiring labor for soil 
preparation 

5. Soil preparation 
• Soil inspection 
• Soil fertilization 

 
 
 
 
 
 
 
 

Planting 

March – Mid-April 

1. Funds for Planting 
• Petrol costs 
• Labor costs for planting 

 
Table 6b: Tapioca crop cycle, planting 

 
 
 
 
 
 
 
 
 
 

 

Step Remarks 

Fertilizer 

Pesticides 

This period constitutes a major factor regarding the 
profit on the season’s crop. Weather and pests can 
make an additional loan necessary to cover for 
additional fertilizer and or pesticides. Here is 
another reason that farmers often shy away from 
new and unknown plant varieties. 

Labor Labor is relatively easily available during this time 
Table 6c: Tapioca crop cycle, tapioca stem maintenance

Tapioca Stem Maintenance 

April – October 

1. Fertilizer 
• Cow manure  
• Chemical fertilizer 

2. Pesticides 
3. Labor costs for  

 
 
 
 
 
 
 
 
 

Table 6d: Tapioca crop cycle, harvesting season 

Harvest season 

November – January

1. Labor costs for harvesting 
2. Harvesting tools / equipment  

• Rental / Petrol costs 
3. Transportation 

Step Remarks 

Harvesting Harvesting is the highest cost factor in the planting 
season, as it is very labor intensive and needs 
machinery for harvesting and transportation off the 
fields to piling grounds. On the other hand, 
improved harvesting management can 
substantially increase profits for the farmers.  
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Step Remarks 

Processing Roots are taken from the piling grounds to 
starch, pellet, strip or chip factories. This is 
often done by outside transportation units 
who also act as brokers while selling the 
roots. 

Sales All cooperatives have their piling grounds for 
the tapioca roots. These grounds are often 
trading points, where middle-men not 
involved in harvesting can buy. 

Step Remarks 

Fields Fields that are not part of crop rotation lie fallow 
and are often used for animal husbandry. 
Optimum use of these fields mostly depends on 
access to agricultural technology and financial 
resources. 

Tapioca “off-
season jobs” 

Farming activities continue throughout the year. 
When the tapioca harvest is in, there is more time 
that can be spent on other cash-crops, orchards 
or animal husbandry. Extended planting seasons 
for tapioca would impact on these activities. 

Table 6f: Tapioca crop cycle, post-harvesting period 

Post-harvesting period 

Throughout the year 

1. Soil lies fallow 
2. Additional activities 

•  Growing sugar-  cane, corn, 
chili, marigold flowers, 
custard apples, dragon fruits 
and/or mangoes 

•  Animal husbandry  (beef 
and dairy cows) 

Table 6e: Tapioca crop cycle, sale of tapioca / loan payment

Sale of tapioca / loan payments 

December – April 

1. Transportation to processing 
factories 

2. Loan repayments to  
• Agricultural cooperatives 
• Other co-operatives / banks 

3. Tapioca root trade at selling points 
(middle man)   

  
  
2.3 Tapioca cultivation advantages and problems from a cooperative perspective  2.3 Tapioca cultivation advantages and problems from a cooperative perspective  
Based on interviews and OBA a number of factors can be highlighted that make tapioca a 
preferred crop, but also identify some of the problems that negatively impact on the sectors 
productivity: 

Based on interviews and OBA a number of factors can be highlighted that make tapioca a 
preferred crop, but also identify some of the problems that negatively impact on the sectors 
productivity: 
  

• Tapioca offers a variety of species that are suitable 
for different soil conditions   

• Tapioca offers a variety of species that are suitable 
for different soil conditions   

Strengths:Crop preparation 

• Soil can be prepared for planting throughout the year • Soil can be prepared for planting throughout the year 
• Soil doctors with a base knowledge for tapioca cultivation are available in each 

cooperative 
• Soil doctors with a base knowledge for tapioca cultivation are available in each 

cooperative 
• Loans for cultivating tapioca are accessible for farmers • Loans for cultivating tapioca are accessible for farmers 

  
Weaknesses:Weaknesses: 

• Inappropriate crop-cycles harden the soil rapidly. Loosening of the soil is investment 
intensive (400 Baht/rai) 

• Loans accessible to farmers are often too low or come with high interest rates 
attached 

• New, higher yield varieties need to be purchased from stock to develop seedlings 
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• Best and up to date planting knowledge/techniques mostly not available 
• Soil checking could be improved. No proper soil maps are available due to budget 

restrictions, as soil maps are capital and time intensive. 
 
 

Crop planting • Planting is uncomplicated and can happen 
throughout the year 

Strengths:

• Can be planted in poor soils not suitable for other cash crops 
• Planted areas can be mortgaged for credit/loans 

Weaknesses: 
• Planting throughout most of the year needs new management and coordination 

techniques to avoid an excessive surplus during some months of the year 
• Starch content at harvest depends on planting time. Cultivation outside of the main 

planting season always results in a lower starch content and thus reduced income for 
the cooperatives 

 
 

• Relatively easy to maintain 
• High weather and pest resistance  

• Crop failure with species known to cooperatives is rare 
Weaknesses: 

• Maintaining tapioca stems can be difficult 
• Soil nourishment through (industrial) fertilizer can easily deteriorate soil conditions 

further 
• Pesticides used can be harmful to the environment 

 
 

• Tapioca has a wide harvesting window and can 
be left in the soil until convenient for harvesting 

Weaknesses: 
• Difficult to derive a qualified tapioca stock for the next crop-cycle 
• Limited knowledge on optimized growing (and planting) techniques 
• Harvest still depends on middle-men in many cases 
• Harvesting coordination or management skills to allow large area harvest by cost-

efficient machinery are rare 
• Harvesting is by far the most capital-intensive process step in one crop cycle 

 
 

Crop maintenance Strengths:

Strengths:Harvest 

Strengths:Selling tapioca roots  • High demand 
• Can be sold as fresh root and as strips or chips 

Weaknesses: 
• Chip factories are not available in the nearby vicinity 
• Stripping roots stresses the environment (it releases a strong smell) 
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• Oversupply due to narrow planting season practiced can lead to sudden price 
deterioration 

• Marketing is often in the hands of middle-men 
Starch content measurements are conducted by the buyer which gives farmers only limited 
control or verification options 
 
2.4 Costs/profits for farmers and cooperatives  
Below are listings the average cost/profit ratios for tapioca cultivation as declared by 
participating cooperatives. Profit is calculated on an average starch-content of root and price 
of about 25% and 1.20 Baht/kg root, respectively.  
 
The differences in the cost/profit ratios between cooperatives are explained by the following 
factors: 

• Different soil type 
• Different access to irrigation 
• Higher yield per rai of land  

 
Table 7: Cost and profit for tapioca 

Cost (Baht/rai) C1 C2 C3 C4 

Preparation for planting:  

- initial plowing / soil preparation  250 (8.01%) 500 (15.62%) 600 (16.00%)  580 (18.23%) 

Planting:  

- species / seedlings    800 (25.64%) 350 (10.90%) 500 (13.34%) 300 (9.43%) 

- tapioca plowing (preparing plant beds)  450 (14.42%)  200 (6.25%)  150 (4.00%) 250 (7.86%) 

- labor cost   150 (4.80%)  150 (4.68%)  200 (5.34%) 150 (4.71%) 

Maintenance:  

- fertilizer (on field)  500 (16.02%) 650 (20.31%) 600 (16.00%) 500 (15.72%) 

- pesticides (on field)   250 (7.81%)  200 (5.34%) 600 (18.86%) 

Harvesting:  

- harvesting and transportation package  970 (31.10%) 1100 (34.37%) 1500 (40.00%)  800 (25.15%) 

Total costs (Baht/rai) 3120 (100%)  3200 (100%)  3750 (100%) 3180 (100%) 

 
Table8: Cost analysis for tapioca 

Cost analysis for tapioca (Baht/rai) C1 C2 C3 C4 

Income (Baht/rai)  3600 (100%)  3600 (100%)  5000 (100%)  6000 (100%) 

Costs (Baht/rai) 3120 (86.67%) 3200 (88.89%) 3750 (75.00%) 3180 (53.00%) 

Profit (Baht/rai) 480 (13.33%) 400 (11.11%) 1250 (25.00%) 2820 (47.00%) 

 

 17



2.5 Cooperative’s role and related income resources 
Besides membership fees, the cooperatives have a number of income or revenue sources 
that are closely linked to crop cycles of the various cash-crops cultivated. This is due to the 
cooperatives’ role as a service provider for its members. In this respect the cooperatives 
represent an alternative to the middle men who traditionally dominated the market. In many 
areas with week cooperative organization they are still the main access to harvesting, loan 
and market services. 
 
By using the combined purchasing power of its members the cooperative is able to provide 
better rates through bulk purchases. Profit margins can be kept small, as they are meant to 
only support the necessary administrative structure. 
 

Table 9: Cooperative’s income resources 
Activity C1 C2 C3 C4 

- Credits (loans for farmers) x x x x 

- Selling animal seed (produced and sold by the cooperative) x    

- Selling fertilizer x x x x 

- Selling pesticides x  x x 

- Selling agricultural base materials and tools x  x x 

- Corn milling service x x x x 

- Selling corn seeds x x   

- Office for rent x    

- Petrol station (Bangjak) belonging to the cooperative x    

- Land for rent  x   

- Selling and buying corn, tapioca and green bean   x  
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3. Outlining bio-ethanol production from tapioca processing 
 

3.1 Introduction 
Besides starch production, the processing of ethanol directly from roots is another value 
chain aspect of tapioca cultivation.  
 
Ethanol in Thailand:  
In February 2007 a total of six ethanol plants were operating in Thailand with a potential 
combined capacity of 855,000 liters/day and an actual combined output approximately 
750,000 liters/day8. This amounts to an average output of 125,000 liters of ethanol/day per 
plant. The Department of Mineral Fuels, Ministry of Energy, is the responsible government 
agency for ethanol production in Thailand. The main duties of the department are in 
overseeing energy related activities, grant concessions, research production, and the storing 
of energy and energy resources, as well as selling and distributing petroleum.  
 
Starting in the year 2000, PTT Public Company Limited (formerly state-owned but currently – 
2007 – privatized but under dispute) and Bangchak Petroleum Public Company Limited 
began to act as ethanol buyers using ethanol as an ingredient to produce E10 gasohol by 
adding 10% ethanol to gasohol base fuel.   
 
Reliable, updated information about ethanol is available from a number of sources. The most 
important are the subcommittee on energy (which is subordinate to the committee on 
energy under the House of the representatives) and the Ministry of Industry. Because 
there are so many organizations dealing with ethanol in Thailand, there is a complex and 
rivaling working process amongst the organizations contributing to a lack of 
interdepartmental cooperation and thus truly reliable data.   
 
Ethanol Export: Until 2006, due to a lack of production, Thailand has been unable to export 
ethanol abroad. Thailand has, however, been able to export the transformed tapioca, which 
is the raw material for ethanol production. China is the primary importer of processed tapioca 
in Asia, as well as being the country that then exports the most ethanol abroad. So Thailand 
by not developing its full potential for ethanol production currently deprives itself of profits 
from the tapioca processing value chain. 
 
This scenario is set to change. Existing legislation requiring the country to phase out 95 
unleaded premium fuel and replace it completely with gasohol by 2007, has made it difficult 
for ethanol producers to vie for the export market. However, it seems increasingly unlikely 
that this target can be met. In response, the Thai government has largely suspended most 
restrictions in order to boost investments in the industry and thus the overall production 
capacity of the country. 
 
                                                 
8 In April 2007, this number dropped to 545,000 liters due to temporary problems with tapioca based ethanol production in 
factories in Khon Kaen which produced only 65,000 liters/day as compared to 280,000 liters at the turn of the year. (source: 
office of the committee on sugar-cane and crystalline sugars) 
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Currently a reference price for ethanol, based on the Brazil-model, is used to establish a 
wider gap between the prices of gasoline and gasohol, which policymakers hope will 
encourage motorists to use the alternative fuel. The reference price for local ethanol is based 
on the price quotation in Brazil, plus transport costs and other expenses, including insurance. 
 
In February 2007, this method reduced the average local ethanol price to 19.33 baht per liter 
from the previous 25.30 baht, because the ethanol price quoted in Brazil is only 15 baht per 
liter, the cheapest in the world. Oil companies also benefited from the new lower ethanol 
price quotation since their profit margin for gasohol rose to 1.51 baht per liter from 1.19 baht 
as a consequence. 
 
Once the output from an expected eight new ethanol producers enters the market at one 
million liters per day by the end of 2007, Thailand will immediately have access to a 
comfortable and locally produced surplus of ethanol. To react to the possible oversupply the 
Energy Ministry mapped out plans to promote the use of gasohol 91, but this is likely to 
commence only after May 2007.  
 
The expected surplus also opens windows of opportunities for export. However, as the 
tapioca agro-industry has over the last 15 years developed to export chips or starch, an 
ethanol export infrastructure might as yet not be sufficiently developed. International 
investors in ethanol production for export would thus – for now – need to largely rely on their 
own non-Thai marketing network. 
 

3.2 Potential value chain of ethanol production 
The individual chemical steps to produce ethanol from tapioca are not the subject of this 
model, but it is interesting to note that ethanol production in itself requires starch, not tapioca. 
Thus any other source of starch, like corn for example, could also be used as raw-material. 
The raw material sources would only have to compete in cost-effectiveness (input/output 
ratio). However, for the moment tapioca remains the preferred crop for starch production and 
ethanol production, alike.  
 
The by-products of ethanol production are a bio-mass with the remaining starch content and 
other residues. In a modern factory the bio-wastes can be used to produce bio-gas which in 
turn produces electricity that is fed back into the ethanol production process. The remaining 
NPOs of the gas production are a secondary fiber-rich bio-mass that can be used as a base 
for fertilizer and/or animal feed.  

 

Animal feed (Base) 

Fertilizers (Base) Fermen
tation

Bio-mass  Root / starch 
processing Bio-

mass 
Other 

residues 
Ethanol 

Other 
residues Gas / Electricity

Figure 1: The by-products and residues of ethanol 
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The environmental impact of such a factory and production chain would be very low. 
However, establishing an advanced value chain on the production level is quite capital-
intensive. An environmentally optimal ethanol plant, therefore, would need a guaranteed 
optimal utilization and production output over at least 5 years to justify the initial high 
investment. 
 

3.3 Ethanol production and tapioca cultivation 
The Ethanol-Company participating in this study needs to purchase at least 1,000,000 tons 
of tapioca/year (+/- 10%) at 25% starch content to produce a maximum of 180 million liters of 
ethanol/year (330 days/year) at full capacity. This amounts to an approximate daily output of 
500,000 liters, which is 400% above the current (2006) average output/plant in Thailand. 
 
Land need for cultivation is considerable for 1,000,000 tons of tapioca/year. With an 
average harvest of 4 tons of tapioca per rai, a total area of 250,000 rai is required to produce 
the factories annual raw material need. All four cooperatives currently cultivate 168,932 rai of 
tapioca, which is not sufficient for the Ethanol-Company’s needs. So, additional raw material 
needs to be purchased on the open market. However, by increasing overall starch 
content/root, output/rai and harvests/year, as well as expanding cultivation to fallow land of 
the cooperatives, the available cultivation area of the participating cooperatives can 
potentially be sufficient by itself.  
 
Ethanol production is based on starch; thus, processed tapioca can be used for ethanol 
production as well as other starch sources or even processed starch by itself. This fact is 
important in considering a year-round production, as tapioca can be harvested at a maximum 
of 9 months/year. However, with a change of base raw material to include more than just 
fresh roots, the production price for ethanol increases without achieving a higher sales price 
at the market. 
 
A high degree of cost effectiveness in the processing of tapioca roots during the production 
process of ethanol, therefore, increases options for the plant to use different sources of raw 
material in case of raw material shortages or sudden price-surges. One option in cost 
reduction is the application of efficient technology. Another approach is to closely cooperate 
with the actual producers of the raw material, i.e., the farmers and their cooperatives. 
 
The effectiveness and efficiency of the tapioca cultivation practiced has a direct impact on 
the amount of starch available to the plant either by, per ton harvested, ton purchased and / 
or land available for production.  
• Starting with the plant variety grown by the cooperatives, the starch content per kg/root 

can vary between the current 18% and 30%, averaging at 24.8% and the potential of 
newer and better varieties that are being tested. The introduction of new and high-yielding 
varieties to farmers and their cooperatives increases the input/output ratio.  
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• However, not all land available for cultivation is equally suitable to produce a high yield. 
To actively aid cooperatives in soil preparation is another factor that could increase the 
yield of starch%/kg root. 

 
The harvesting process itself offers a number of options to increase the amount of raw-
material available in the market: 
• By extending the current main harvesting 

season to about 9 months (November 
through to July) the amount of starch 
produced on Thai fields could increase 
approximately 50% when compared to the 
current 3 months harvesting season. 

               = 
Processes 
involving 
roots or pulp 

Tapioca variety & 
soil preparation 

Crop planting 
(area / duration) 

 
Ethanol 

production 

Bio gas 

• Animal 
feed 

• Fertilizers 

Harvesting 

• By improving harvesting technology, the ratio 
of root-weight paid / % of starch purchased 
would improve, as the roots could be 
weighed with less soil still attached to them. D

ry storage of tapioca / fresh tapioca

• Advanced (planting / harvesting) 
management plans could reduce the 
considerable cost of harvesting for the 
farmers, thus freeing up bound capital to 
increase cultivation. 

 
During the off-harvesting season dried tapioca 
chips or strips will be a source of raw material 
instead of fresh roots. Currently two types of 
drying processes are commonly used, i.e. sun-
dried and oven or machine-dried. Prices for both 
types of dried raw material are the same. 
However, the sun-dried strips can only be 
produced during the hot season between 
February and June because excessive moisture 
and rain will introduce rot and moulds to the 
strips. Therefore, 

Figure 2: Agricultural and industrial coordination for 
sustainable ethanol production 

• A well developed infrastructure for machine-dried chips would decisively widen the 
time frame for efficient tapioca surplus management. Existing stocks of chips could 
be more readily replaced by new ones.     

 
3.4 Costs / Profits 

The production price of ethanol from Tapioca roots is approximately 9 Baht per liter. The 
sales-prize is currently, in February 2007, 19.33 Baht per liter.  
 
To produce 1 liter of ethanol, approximately 5.5 kg of fresh root are needed on average. 
Depending on the starch content the amount can be as low as 4.5 kg of roots with a 30%+ 
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starch content or as high as 6.5 kg of roots with a 20%+ starch content. However, feedstock 
is normally a composite of different types of root mixed together, so calculations are based 
on 25% starch content.  

 

 Table 10: The production price of ethanol from tapioca 

 
 

In February 2007 the price for 5.5 kg of 27% starch tapioca root was 1.24 Baht x 5.5 kg = 
6.82 for feedstock. In addition transportation cost of ≈ 100 Baht/ton, i.e. 0.55 Baht for 5.5 kg 
of roots have to be added. Processing cost is approximately 1.50 Baht per liter. 
 
By using chips instead of 5.5 kg of fresh roots to produce 1 liter of ethanol, 2.50 kg of chips 
would be needed, as 2.2 kg of roots process into 1 kg of chip. The price for tapioca chip in 
February 2007 stood at 3.41 Baht/kg in Bangkok FOB (Free on Board). Reduced 
transportation costs would apply if the chips used are locally grown this would then further 
decrease the price to ≈3.25 Baht/kg, which would bring the total chip feedstock cost to 
produce 1 liter of ethanol to 8.12 Baht/liter.  
 
The processing cost for chips are at ≈1.35 Baht, slightly lower when compared to fresh roots, 
as some processing preparation steps are not needed for chips. Thus, although the 
production of ethanol from chips is slightly more expensive, the fresh root cost advantage is 
not extensive.  
  

Source: Office energy regional 8, Ministry of energy 

 
Raw material 

cost/liter 
Processing cost Excise tax Municipal tax Value added tax

Fresh tapioca ≈7.37 Baht ≈1.50 Baht n/a n/a 7% 

Chips/strips ≈8.12 Baht ≈1.35 Baht n/a n/a 7% 

Profit margin (based 
on interviews) 

With a sales-price of 19.33 Baht/liter, the profit amounts to ≈ 4-5 Baht/liter after taxes. 
The production from fresh roots has a slight advantage over production from chips 

Raw material base Quantity of ethanol 
obtained (liter/ton) 

Production costs for 
ethanol (baht / liter) 
without capital costs 

Current ethanol prices 
(February 22, 2007) 

Fresh tapioca ≈180 8.87 19.33 

Tapioca strip/chip ≈390 9.47 19.33 
Starch ≈700                13.50 19.33 

 Table 11: Capital costs of raw materials for production

 
 
In the following Part B: Descriptive Analysis, the concept takes a closer look at alternatives 
for farmers, structure of the market and brings an inflation adjusted perspective to the price 
structure of the tapioca and starch sectors. 
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Part B: 
Descriptive Analysis 

 
Part B will address the following issues: 

- Analysis of the present situation of farmers in their respective areas, the reasons for 
low yields or growing other crops 

- Potential for yields and income improvement from growing tapioca  
- Transport, logistics 
- Chipping, drying and issues of quality 
- Supply demand issues, impact on farmers and factory, competition for tapioca supply, 

scenarios and recommendations 
- Recycling/ reuse of waste products from the factory to the farmers as fertilizer, animal 

feed etc 
- Life cycle assessment 
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4. Alternatives to tapioca cultivation 
There are a number of cash crop alternatives other than tapioca available to the farmers in 
the target area. Below is a short cost/profit summary of the most popular one, i.e. corn, as 
well as summative representations of the most popular alternative cash crops.  
 
 Table 12a: Corn cultivation, basic data I 

C1 C2 

Corn cultivated areas   (rai) 6,000 Corn cultivated areas   (rai) 400 
percentage of  total cultivated 

area 3.53  % percentage of  total cultivated 
area 2 % 

Amount of products (kg./rai) 1,000 Amount of products (kg./rai) 800 

Obtained harvest (kg./ year) 6,000,000 Obtained harvest (kg./ year) 320,000 

Costs (baht/rai) 2,900 Costs (baht/rai) 2,800 

Prices (baht/kg.) 6.7 Prices (baht/kg.) 6 

Profit (baht/year) 22,800,000 Profit (baht/year) 800,000 

Profit (baht/rai/year) 3,800 Profit (baht/rai/year) 2,000 
  
 

Table 12b: Corn cultivation, basic data II  
C39 C4 

Corn cultivated areas   (rai) 35,000 Corn cultivated areas   (rai) 5,000 
percentage of  total cultivated 

area 48.35 % percentage of  total cultivated 
area 3.97 % 

Amount of products (kg./rai) 800 Amount of products (kg./rai) 1,000 

Obtained harvest (kg./ year) 28,000,000 Obtained harvest (kg./ year) 5,000,000 

Costs (baht/rai) 2,200 Costs (baht/rai) 2,800 

Prices (baht/kg.) 6 Prices (baht/kg.) 4.5 

Profit (baht/year) 91,000,000 Profit (baht/year) 8,500,000 

Profit (baht/rai/year) 2,600 Profit (baht/rai/year) 1,700 

  

Average cost for growing corn is about 2,800 baht / rai (see below). The cultivation process 
and some of its critical aspects can be outlined as follows: 
 
Farmers plant corn from July – September each year. The cost of growing is relatively high, 
while the selling price is relatively low at the current (2007) 5 – 6 baht per kg. Farmers have 
to fertilize the corn twice, once when the plant is in bloom and again when the ears of the 
corn cob are forming. This in itself already makes corn a labor-intensive crop. 
 
As corn has often been cultivated by more than one generation of farmers, cultivation 
technology is mostly based on experience rather than up-to-date technological knowledge. 
Proper soil maps, for example, are for the most part not available; integration of the corn 
crop-cycle into crop rotation is often poor and fertilization methods outdated. Especially 
during blooming  

                                                 
9 The farmers of C 3 have grown corn for many years, which accounts for the large area of corn cultivation. The current trend is, 
however, to replace corn with tapioca. 
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and fertilization periods, corn is very 
susceptible to wilting or damaged growth 
which can result in a crippled corn seed 
or poor harvests.  
 
The time window during which water has 
to be available during blooming is very 
small and constitutes only about 2 weeks 
of the overall planting period. If water is 
not available during this specific time, the 
whole crop will most likely be lost. 
 
The harvesting of corn is very labor and 
cost-intensive. The price can drop 
considerably during the main harvesting 
season, as existing mill infrastructure can not accommodate the surplus. Contrary to tapioca, 
once ripe, corn has to be harvested, while tapioca can be left in the plant beds until the 
farmers want to sell.  

Land rental costs 600 baht/ rai 

Rough prowling number 3  150 baht/ rai 

Rough prowling number 7 130 baht/ rai 

Maize seeds costs 300 baht/ rai 

Seed dropping labor  150 baht/ rai 

Tapioca regeneration costs    100 baht/ rai 

Fertilizer costs (formula 1 6 – 16 – 8) 600 baht/ rai 

Maize plucking costs 300 baht/ rai 

Mill costs + milling labor 350 baht/ rai 

Transportation labor 120 baht/ rai 

Table 13: Base costs for corn cultivation 

 
Table 14: Cost analysis for corn and tapioca in comparison 

Cost analysis for corn (Baht/rai) C1 C2 C3 C4 

Income (Baht/rai) 6700 (100%) 4800 (100%) 4800 (100%) 4500 (100%) 

Costs (Baht/rai) 2900 (43.29%) 2800 (58.33%) 2200 (45.83%) 2800 (62.22%) 

Profit (Baht/rai) 3800 (56.71%) 2000 (41.67%) 2600 (54.17%) 1700 (37.78%) 

 

Cost analysis for tapioca (Baht/rai) C1 C2 C3 C4 

Income (Baht/rai) 3600 (100%) 3600 (100%) 5000 (100%) 6000 (100%) 

Costs (Baht/rai) 3120 (86.67%) 3200 (88.89%) 3750 (75.00%) 3180 (53.00%) 

Profit (Baht/rai) 480 (13.33%) 400 (11.11%) 1250 (25.00%) 2820 (47.00%) 

 
The cost benefit ratio of corn changes with general planting conditions. A comparison 
between the cooperatives shows that  

• soil conditions,  
• access to water,  
• appropriate tapioca plant variety,  
• an extended harvesting window, and 
• a potentially extendable planting season, 

can tip the balance of crop-preference by farmers towards tapioca and away from corn. 
Although the profit of corn cultivation is up to 30% higher, tapioca can be grown over a much 
larger area, as it will also grow in less fertile soil, has almost no risk of crop failure if tended 

 26



to regularly and is much less labor intensive. Corn is therefore considered a high-risk and 
very vulnerable cash-crop. 
  

The following crops can also be found in the target-area, although they play a minor role in 
large-scale cultivation: 

 
Sugar cane 
Sugar cane is cultivated in only two of the four participating cooperatives. This is due to the 
soil conditions of the cooperatives’ land which features top-soil over a wide area.     
 
The life-cycle of sugar cane is 5 years during which it can be harvested once a year. Selling 
of sugar cane is only possible from December 20 – April 20, when the sugar factories accept 
crop deliveries; sales outside of that window are not possible. The cost of growing sugar 
cane is very high and very labor intensive. Cultivated fields are often very difficult to access. 
 
Sugar cane is a crop mostly used in crop rotation only, as an investment in the crop also 
means income generated over 5 years is dependent on sugar price development without real 
options to quickly change to other crop cultivation in case the price drops below profit margin. 
 
Growing chili     
Chili is cultivated in only one cooperative. Although the varieties of Chinda chili, Yodson chili 
can be grown on clay, the crop is very weather sensitive. Too much or too little water can 
cause a dramatic loss in the quality of the chili, which will greatly reduce its price.  
 
The chilies are sold fresh, dried or ground.  The target-area is not a typical chili growing area. 
Although prices are good, the investment is relatively high and labor-intensive.        
  
Other income sources 

• Mangoes  
• Custard (apples) 
• Animal husbandry (Cattle and Poultry) 

These income sources are apparent in almost every household on a small self-sufficiency 
scale and in some cases on a larger, market oriented scale.  
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5. Capital / Market access 
 

5.1 Capital  
Sources: All farmers and cooperatives participating in the study were in need of capital at 
the outset of the tapioca season. Their funding sources are mainly: 

A. The cooperative at an average interest rate of 6-7.5%/annum (the cooperative itself 
borrows from the Agricultural bank for an average of 3 %/annum and passes the 
low rate on to their members) 

B. Commercial banks or institutions at an average interest rate of 9-10%/annum 
C. Private loans within the cooperative structure at 3-5%/month 
D. Loan-sharks (in emergencies) with an interest rate of sometimes 20% per month 
E. Individuals within the community network at individual conditions 

All cash-crop cultivation is capital intensive. The detailed financing needed per rai/season for 
tapioca is shown in chapter 2.4. 
 
Loans can be taken by farmers at any time during the planting/harvesting season. However, 
they occur mostly during planting preparations/planting and harvesting. During this time it 
can be difficult for farmers to gain access to credit, due to the high credit demand throughout 
the farming areas during that season.  
 
Some farmers take the option of selling harvests for cash to middle-men or their cooperative 
before even the pre-planting season begins. They can also use their future tapioca crop as 
collateral with the Bank for Agriculture and Agricultural Cooperatives (BAAC). A crop-failure 
under such circumstances is disastrous and increasingly leads to loss of land. 
 
The impact on farmers’ development options is immense as they tend to be caught in a 
spiraling cycle of debts and due debt payments. All farmers interviewed for this study have 
outstanding debts of at least 350.000 Baht per household. This fact very much defines their 
economic behavior. As cash is needed throughout the year for debt repayments, farmers in 
the community help each other out through the local form of a job-switchboard.  
 
Throughout the year – with the exception of the main harvesting season when up to 50% of 
all harvests are handled by middle-men – farmers from within the same community or 
cooperative hire themselves out as laborers to each other. The daily minimum wage is about 
200 Baht/head. The fact that tapioca can be left un-harvested for up to 4 months makes it an 
ideal crop to support such a micro-economy, where the farmers basically finance their debt 
repayment through alternating between being the owner of the harvest at one time and a 
harvesting laborer at another. 
 
While this form of self-help is efficient, it is also very risky and not sustainable over a longer 
period of time. Not only does its success totally depend on the price of the cash-crop, it also 
puts the development options of most farmers and rural communities to one purpose: 
management of debt and debt-cycles. Innovation, investment, training and other methods to 
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increase productivity fall victim to a very conservative budgetary management. Why invest in 
improved harvesting technology, if the new technology decreases the options to find 
additional work as harvesters? The existing loan and debt-cycles will in the long run leave 
the Thai farmers behind their regional counterparts with regard to productivity/farm head.  
 

5.2 Market access 
Locally: Access to the market is for many farmers and associations still dependent on 
middle-men. Their services are based on the following main advantages: 

1. They offer labor and crop-transportation at harvesting time in one package 
2. They can be called in at any time a farmer wants to start harvesting 
3. They have their own sales and delivery-network 

 
If farmers or cooperatives decide to harvest independent of middle-men using their own local 
labor-force, they take their crop to piling grounds to temporarily store the roots before being 
sold on. C1 and C4 have three such piling grounds each, while C3 has two and C2 has one 
piling ground, respectively.  
 
Regionally / processing of tapioca:  
Some cooperatives sell directly to starch factories in the vicinity. However, they still might 
depend on middle-men to organize transportation to those factories. In this case, the root is 
not bought at the farm-gate (actually at the field by the middle man), but sold at the (starch) 
factory gate or tapioca chipping plant with a percentage bargained for the middle-man in 
advance.  
 

Table 15a: Number of factories processing tapioca 
 

Province Starch 
factories 

Tapioca pellet 
factories 

Tapioca strip 
factories 

Tapioca chip 
factories 

Nakornratchasima 27 13 78 

Kara Sin 8 - 1 

Chachoengsao: 

3 

Khorn Khan 2 3 6 4 

Mahasarakham 1 - - 2 

Chaiyaphoom 5 3 13 

Roi Ed 1 - - 
Chonburi: 

1 

 
 
 
 
 
 
 
 
 
There are no factories producing dried tapioca in Nakornratchasima and only few in nearby 
provinces because of  

• The high capital cost for establishing factories producing dried tapioca (chipping) 
• Most tapioca grounds (tapioca markets) in Nakornratchasima and nearby provinces 

choose to cut tapioca into pieces and dry under the sun (stripping) instead of utilizing 
a factory. 

 
In Bangkok tapioca is traded in its processed form as chips, pellets and starch. Tapioca 
product prices in Bangkok are higher than in the provinces. This is due to the transportation 
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cost factor, but also due to preparation for export. None of the participating cooperatives is 
exporting directly by themselves. 
 
Ethanol: 
There is currently (20th of April 2007) only one ethanol producing plant in Thailand that is 
based on tapioca as feedstock. The factory is located in Khon Kaen. However, there are 
serious discrepancies between factory and farmers who had by April 2007 temporarily 
suspended tapioca feedstock delivery due to unfair purchasing practices and strong price 
fluctuations. Below is a table of all ethanol producing companies in Thailand: 
 
 Table 15b: Ethanol factories in Thailand  

 
Tapioca value-chain aspects: 
Tapioca as a root is only the raw material of an extensive processing industry. Below are 
listings of their main products and the relative increase in value, as well as the respective use 
of by-products: 
 

Province Factories Feedstock Production 
since 

Capacity 
(liter/day) 

Production in 
April 2007 

Ayuthaya 1 
Sugar 
molasses October 2003 25,000 Not available 

Nakornpathom 1 
Sugar 
molasses August 2004 200,000 210,000 

Suphanburi 1 
Sugar 
molasses March 2005 150,000 140,000 

Khon Kaen 2 

Tapioca (1), 
sugarcane & 
sugar 
molasses (1) 

March 2006 
130,000 and 
150,000 
respectively 

30,000 and 
35,000 
respectively 

Chaiyaphoom 1 
sugarcane & 
sugar 
molasses 

December 
2006 200,000 130,000 

Khanchanaburi 1 
sugarcane & 
sugar 
molasses 

April 2007 100,000 Not available 
 Table 16: Processing steps and value added comparing unprocessed root 
Processing steps and value added comparing unprocessed root price/kg By product and potential use: 

Unprocessed roots Base price per kg n/a 

Chips (price/kg) +21.74% (product  from 2.2 kg roots) n/a 

Native starch (price/kg) +55.70% (product  from 4 kg roots) 

Modified starch (price/kg) +80.67% (product  from 4 kg roots) 

High value added starch 

products (price/kg) 
+143.89% (product  from 6.67 kg roots) 

Wet-meal, currently a waste-product, 

but can potentially be used for:  

• Fertilizer  

• Bio-gas 

• Animal feed (base) 

Ethanol  (from roots 

price/liter) 
+157% (product  from 5 kg roots) 

Tapioca pulp, can be used as a base 

for fertilizer and animal feed, as well as 

for bio-gas production 
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The only participation of the farmers in the value-chain is in the production of tapioca strips. 
Tapioca strips are hand-cut chips dried on concrete beds in the open. The production of the 
strips is seen as an additional income generator in case of the failure of other local job-
opportunities in the agricultural sector. 
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6. Prices and Income 
 

6.1  Prices and their development  
Tapioca prices have fluctuated considerably over the last 10 years and have doubled since 
1996. Government policies show a tendency to intervene in the pricing. Currently, (2007) a 
price of 1Baht 50 Satang per kg is guaranteed for roots with 30% starch content. However, 
this price is limited to a number of starch factories ‘participating’ in the government price 
program.  
 
During the interviews with the target groups it was often stated10 that a considerable number 
of cooperatives are a covert form of vote-buying and or methods to siphon off government 
subsidies to the pockets of political parties or local political leaders. With the government 
price guarantee covering only a certain number of cooperatives, only those allowed 
membership can gain access to the top market price.  
 
Political loyalty during elections is one favor required under the Thai traditional principals of 
networking (see chapter 1), as indeed both parties benefit: the politician gets voted into 
office, the loyal voters receive the top market price. The difference to the normal (free) 
market price is paid by the government to the factories and / or cooperatives. Some coops 
are said to exist solely to exploit this relationship, and may have only a very small number of 
participants but deliver huge amounts of tapioca to the participating starch factories. 
 
Whether this practice is within the legal and moral limits of Thai society is not for this study to 
decide. Looking objectively at just the practice itself, it can be said, that the method does 
impact on the overall market price development positively. According to the interviews, in this 
latest case of 1.50 Baht/kg root (30% starch) the free-market price received an upward boost 
of approximately 10% to 1.25 Baht/kg root (30% starch). 
Below is a pricing table for the 2005/2006 season and a price development overview from 
1990 until 2005 as paid to the average farmer/cooperative:  
 

Table 17: Tapioca prices according to the percentage of starch content   
2005/2006 

Mixed grade tapioca prices 
- 1.20 – 1.25 baht/ kg. 
Tapioca strip prices   
- 3.40 – 3.50 baht/kg 
 
Tapioca prices according to the percentage 
of starch content in the season 2005/2006. 
The prices are calculated according to a 
standard percentage of 30 % starch 
content. If the starch content is lower, the 
price is reduced by 0.02 baht per one 
percent.      

The percentage of 
starch content 

Selling prices according to the 
percentage of starch content 

30% 1.25 - 1.30    baht/ kg. 
29% 1.23 - 1.28    baht/ kg. 
28% 1.21 - 1.26    baht/ kg. 
27% 1.19 - 1.24    baht/ kg. 
26% 1.17 - 1.22    baht/ kg. 
25% 1.15 - 1.20    baht/ kg. 
24% 1.13 - 1.18    baht/ kg. 
23% 1.11 - 1.16    baht/ kg. 
22% 1.09 - 1.14    baht/ kg. 
21% 1.07 - 1.12    baht/ kg. 
20% 1.05 - 1.10    baht/ kg. 

  

                                                 
10 Places, dates and participants/representatives present during the interviews are known to the implementer of the study and 
the responsible E3Agro team. 
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Table 18: Tapioca Roots and products Prices, 1990-2005 
Tapioca Products Farm gate 

Price1 Wholesale Price In Bangkok 
(baht/kg)2 FOB Price (baht/ton)2Harvest 

season /  
Year Tapioca roots 

(baht/kg) 
Tapioca 
pellets 

Tapioca 
chips 

Native 
Starch 

Tapioca 
pellets 

Native 
Starch 

1989/1990 0.71 2.36 2.03 5.16 3700 5740 
1990/1991 0.82 2.62 2.40 5.70 3860 6070 
1991/1992 0.77 2.57 2.40 5.59 3850 5893 
1992/1993 0.60 2.16 1.94 4.31 2736 5056 
1993/1994 0.70 2.43 2.22 5.77 2835 6184 
1994/1995 1.16 3.10 3.08 8.48 3495 8869 
1995/1996 0.91 2.96 2.70 6.47 3160 7343 
1996/1997 0.71 2.21 2.05 6.46 2479 7566 
1997/1998 1.31 3.20 3.01    10.64 3301   11306 
1998/1999 0.83 2.65 2.43 5.85 2865 6826 
1999/2000 0.61 2.00 1.81 5.27 2210 6308 
2000/2001 0.87 2.22 2.27 7.29 2574 7648 
2001/2002 1.05 2.22 2.69 7.62 2807 7898 
2002/2003 0.93 2.57 2.56 6.39 2911 7052 
2003/2004 0.94 2.72 2.85 7.60 3097 7473 
2004/2005 1.49 3.20 3.99 9.28 3207 9495 

Growth rate 
(%) 58.51 17.65 40.00 22.11 3.65 27.06 

 

 
However, the pricing index cited above, does not guarantee that the shown prices are the 
actual moneys paid to the farmers. One particular practice was repeatedly cited: the falsifying 
of starch measurement results. 
 
Upon delivery of the roots to the starch factory, about 5 kilograms of root are selected to 
determine the overall starch content of the whole load. The selection process is normally not 
random, but includes the following malpractices: 

• Obviously older and degraded roots are selected 
• The ‘head’ of the root, i.e. the portion linking the roots with the stem, is removed 

before measuring. It contains the highest percentage of starch in a single root 
• If healthy roots are selected, it is mostly pre-mature roots of a small size 

This practice will decrease the average starch load measured by up to 5% when compared 
to a true random sampling of a load of roots. It costs the farmer up to 7 satang/root. 
Translated into terms of an average 4 tons of yield/rai, the farmer looses 280 Baht/rai. This 
can amount to about 60% of a farmer’s income, especially when the yield was produced on 
cost-intensive sandy soils. 
 
Farmers do not openly complain against the practice, as the workers in the starch factories 
are often from their own families or communities; and in past instances of complaints, the 
starch factories laid off the concerned employees. 
 
 
 

 33



6.2 Price fluctuations and stability 
A clearly recognizable price pattern over time only emerges when one compares price 
development with production output (see graph 1). It becomes instantly clear that prices 
follow the market rule of supply and demand: an increase in root supply sees the tapioca 
price drop immediately. While this rule does not seem to apply on a monthly basis, it 
emerges when data is compared yearly.  
 

Graph 1:  Price fluctuations and production output 1991-2006  

Looking at the tapioca root prices over the last 4 years on a monthly basis, it is apparently 
not possible to find a predictable pattern, or in other words an expected pattern due to the 
rules of supply and demand during and outside the harvesting season (see graph 2).  
 
At times the price for tapioca during the harvesting season, which represents a period of 
abundant or even over supply, is higher than immediately before or after the harvesting 
season, which would be considered a period of limited supply. It might be possible that the 
available data covers too short a period to gain more precise results for a statistical analysis; 
on the other hand, this particular effect might have its reasons in the year-round availability of 
a second form of starch raw-material feedstock in dried tapioca chips.  
 
For example, although the production of starch and ethanol from fresh roots is slightly more 
cost efficient than from dried tapioca chips (see chapter 3.3), the difference in actual 
production cost/kg starch or /liter ethanol is little more than 5 %. This is much less than the 
average price fluctuation of tapioca chips within any time period of 12 months (see graph 3 
next page).  
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Comparing the two graphs of price development over months for roots and chips alike, a 
pattern does emerge in that chip prices stay at approximately the same relative level of 
appreciation and depreciation as tapioca at almost all times. 

 
From this, the study infers that the 
processing industry treats the two 
types of tapioca – fresh and chip – as 
basically the same, with a slight 
preference for the fresh root, as it is 
more cost efficient in value added 
processing. Until an additional study 
focusing on the particular issue of 
price development contradicts the 
hypothesis, this study considers roots 
and chips as two physically different 
forms of the same raw material. The 
latter one being different in that it is 
being processed from a fresh into a 
storable raw material. 
 
Based on this hypothesis, increasing 
the possibility of farmers to participate 
in the production of tapioca strips 
might enable them to lower the impact 
of tapioca raw material price 
fluctuations. If farmers, besides root 
stripping, which is a hand-made non 
eco-efficient process of chipping, 
could gain access to ownership or 
other profit-taking forms of 
cooperation with chipping factories, 
farmers might find a sufficient tapioca 
raw material price stability to engage 
in a possible 9 months planting and 
harvesting cycle. This in turn might be 
able to free up sufficient financial 
income reliability for farmers to 
engage in innovation and thus create 
an up-turn in their income 
development. 
 

Graph 2:  Tapioca roots price, highlighting Nov-Feb 2003-2007   
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Graph 3:  Tapioca root prices 2003-2007  

raph 4:  Tapioca chip prices 2003-2007  
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 Graph 5:  Tapioca root prices and monthly production 2003-2007  

 
6.3 Real Income 

Looking at the tapioca price development over just the last 6 years, it is possible to formulate 
the following statement: ‘The tapioca prices have more than doubled from 0.61 Baht/kg root 
in 2000 to over 1.33 Baht/kg root in 2006. Thus, tapioca cultivation looks like a good 
investment for farmers’. Nothing could be further from the truth. 
 
Detailed and reliable tapioca price statistics are available starting from 1991. Adjusting the 
kg/root price for inflation since then, in 2007 the farmers actually receive 17.99 % less for 
their product than in 1991 (see graph 4 below). On average, the tapioca farmer has 
consistently earned 14.87% less from tapioca than in 1991. 
 
Over the last 17years, only in 1995, 1998 and 2005 could the farmers achieve more income 
than in 1991, and in 2006 they achieved the same income as in 1991. All other years saw 
them earning consistently less in inflation adjusted terms. For the year 2007, farmers again 
are approaching up to 20 % income loss when compared to 1991. 
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Graph 6: Inflation adjusted tapioca root prices 1991-2007 

 
Since 1991, tapioca 
farmers have grown 
consistently poorer. This is 
the main reason for the 
absence of a sustainable 
and reliable feedstock base 
for the processing industry.  
 
Profit margins have grown 
so small, that the slightest 
tapioca price fluctuation 
pushes farmers into debt. 
Through borrowing farmers 
can off-set their losses for 
two or three harvests at the 
most, waiting for an up-turn 
in the price development. 
Meanwhile hoping not to 
loose their land and 
switching to a more 
profitable crop as soon as 
possible.

Graph 7: Average income adjusted to 1991 levels 
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7. Common denominators 
 
To secure a sustained supply of raw material the Ethanol-Company wants to establish a 
sustainable cooperation with local farming communities and their cooperatives. This would 
guarantee a very high productivity for ethanol production and, thus, a swift return of the 
considerable investment for plant construction.  
 
Vice versa, to establish a sustained and sustainable income through their tapioca root 
cultivation, the cooperatives also favor a reliable, long-term and sustainable cooperation that 
increases their productivity/rai. This would benefit them economically, socially and – when 
based on latest environmental technology - reduce the environmental impact of their 
cultivations. 
 
To build a base for a sustainable future cooperation, a modus operandi has to be found that 

• From a short-term perspective integrates easily with the existing structure and can 
start operating immediately within one single harvesting season. It is important for 
any cooperation to commence as soon as possible to give both the Ethanol Company 
and the cooperatives an opportunity to build trust through activity.  

• From a long-term perspective offers permanent structural changes and improvements 
to the existing modus operandi to the benefit of all stakeholders 

 
A sustainable model of cooperation should therefore be structured in two phases. 
Based on harvesting cycles, phase 1 with its focus on the short term perspective 
should extend over 1-3 years. Phase 2 should start after the first or second year and 
should last as long as the cooperation. 
 
By comparing the processing steps of both players and linking them to their respective 
strengths, weaknesses and interest, the path of potential cooperation can be identified. This 
can then be grouped into 3 main areas of cooperation in order to identify aspects within the 
existing structures of all stakeholders suitable for the individual phases 1 and 2 as proposed 
above. 
 
 
 
 
 
 
 
 
 
 
 
 

Crop preparation 

Crop planting 

Crop maintenance

Harvest 

Selling tapioca roots  

Post crop harvest

Chips  Ethanol

Tapioca plants / soil 

Crop planting 

Harvesting 

Bio-gas 

Animal feed / fertilizer

• Capitalization 

• Improved tapioca varieties 

• Soil preparation 

• Planting season 

• Cultivation technology 

• Harvesting technology 

• Management & coordination 

• Chip production

Immediate and intermediate benefit Figure 3: Areas of potential cooperation to the target groups mutual benefit = 
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• Capitalization input  
A. By assisting the cooperatives actively to gain improved access to the lowest or even 

no interest rate loans the options of the individual farmers to improve productivity are 
increased and are thus linked to the raw material supply chain of the Ethanol-
Company: 

o Larger areas can be cultivated due to the increased capacity in labor hiring 
o In case of unforeseen weather or other extreme conditions emergency capital is 

available and a bad yield can most likely be avoided 
o Up to application of this concept, unused or fallow land areas can be integrated in 

the tapioca crop-cycle as traditional financial sources are now free to be used for 
activities other than planting 

o Overall costs are reduced as agricultural materials like fertilizer or pesticides can be 
purchased centrally as a single order by the Ethanol-Company and distributed at 
purchase price to farmers 

o The introduction of new plant varieties with higher starch yields is easier due to 
increased purchasing power of the cooperatives 

 
One major obstacle in participating in the tapioca value-chain is the absence of Chip 
factories. At the moment farmers are reliant on stripping, i.e. sun-dried chip production, which 
can only be practiced during a few of the hotter months of the year.  

B. By introducing one or two chipping plants to the cooperatives an incentive is created 
to produce tapioca in as large a quantity as is environmentally acceptable and to 
sustain a surplus of fresh root, as the surplus can then be  conveniently processed 
into chips all year round. A through-put rate could be paid out to the cooperatives and 
their farmers for every kg of root processed by the chip-factory. 

o This would allow farmers further integration into the value-chain of tapioca 
processing 

o It would provide farmers with an additional income 
o The surplus of tapioca root to the Ethanol-Company’s need could be directly sold as 

chips on the open market 
 
• Technological input 
Access to the latest agricultural technology is another crucial factor in increasing productivity. 
The cooperatives of this study do have general but limited access already, however, what 
they would need is detailed and specific knowledge; for example not only how to plant a new 
variety, but also how to plant the new variety under their specific soil, water and weather 
conditions. This information is best obtained by  

A. Introducing planting trials at each of the participating cooperatives 
B. Soil-maps for current and potential future cultivation areas 

 
A third aspect of technology that could have a considerable positive impact for both target 
groups is the introduction of 
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C. Harvesting technology 
o It would not only decrease the harvesting cost-structure for the cooperatives, but 

also increase the amount of starch per ton root purchased  
o Adding reliable measurement tools for starch operated together with the farmers 

would increase their incentive to deliver to the Ethanol-Company, as starch content 
measurements are a problematic issue with other factories accepting fresh roots 

 
• Management input 

A. Time-management 
To coordinate planting and harvesting cycles and to extend the harvesting season up to 9 
months would need the introduction of integrated time-management to the cooperatives 
planning cycles. This also includes the use of large scale harvesters which need at least 
1.500 tons of roots available for harvest in one day to off-set the considerable operating cost.  
 
Another issue to be considered here is the lower starch content that is obtained outside of 
the optimum harvesting season. However, as ethanol production from chips is ≈0.50 
Baht/liter more expensive than production from fresh root, the Ethanol-Company should be 
able to compensate off-season supply for the expected loss in revenue. 
 

B. Marketing 
None of the cooperatives is practicing active product marketing. The market finds them. This 
is partly due to the current high demand in tapioca. But marketing is an important issue to 
promote the overall economic strength of the cooperatives. A strong cooperative is of indirect 
benefit to the Ethanol-Company, as it can successfully rally members behind its contract 
obligations.  
 
Increased access to the market of other crops will strengthen a cooperatives overall income-
profile and contribute to social stability through widening decision-making options due to 
increased affluence 
 

C. Cooperation structure 
A cross-cooperative/Ethanol-Company cooperation structure is an absolute necessity to 
advance and manage the changes envisioned. All coordination and monitoring tasks will fall 
short of their objectives without such a body responsible for overseeing and fine-tuning 
cooperation. It is also a major tool for trust-building and the introduction of an economically 
effective corporate social responsibility with a close linkage to Thai traditions (see chapter 1). 
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Part C: 
Proposition for a model of 

cooperation 
 
 

Part C will address the following issues: 
- A pricing system for tapioca that is fare to the farmers and ethanol factory and is 

acceptable to both 
- Implementation plan for the ethanol factory outlining measures, costs and benefits 
- Plan for tapioca farmers association outlining measures, costs and benefits 
- A model plan for a typical farmer outlining measures, costs and benefits 
- A brief scenario, if the proposed concept were to be implemented Thailand wide. 

What would be the economic social environmental benefits and risks? 
- Recommendations for the Thai government regarding biofuel promotion from ethanol 

(e.g. zoning, permits for production, price guarantees etc) 
- How to increase starch yields per rai (costs, benefits) 
- Increase of income for farmers, other needs 
- Best practices in farming and harvesting technology 
- Financing for saplings, fertilizers, machines 
- Services (training, consultancy, research, supply etc…) 
- Long term supply security for factory at affordable prices 
- Social and environmental standards, corporate responsibility 
- Expected social, environmental and  economic impact  
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8. Concept of cooperation, Phase 1 
 

8.1 Phase 1, initiating a cooperation 
Products are delivered to the various markets by mainly three players, cooperatives, farmers 
as individuals (members and non-members of cooperatives), as well as middle men. The 
latter do not only play a well established role as service providers locally, but also are the 
product’s main link to regional and international markets. Although recently their former 
dominance here is weakening as farmers and cooperatives alike try to gain access to these 
markets themselves. 
 
The Ethanol Company can provide two things easily and without delay, namely additional 
market access and financial services in form of, for example, becoming a lender in its own 
right. The cooperatives can start their cooperation by delivering their products to the Ethanol 
Company instead of delivering to middle men or directly to the local market.  
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Labor (administration) 
Animal feed 
Land 
Fertilizer 
Pesticides 
Seeds 
Loans 
Advice 
Soil checks 
Milling 
Markets 
And others 
 
Farmers’  
networks provide: 
Communal labor force 
Political support 
Land 

Cooperative 
with individual 
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Cooperative acts 
as a single legal 

entity 

Farmers act 
individually 

Provide:
• Harvesting 

services 
• Transportation 

 
 
 

 
 
 

 
• Additional 

market access 
• Financial 

services 

Middle 
men

Graph 8: Farmers current modus operandi 

 
Both parties need an incentive for this cooperation to justify their initial input and switch away 
from established and known structures to new ones. The farmers should be able to get an 
improved and guaranteed market price for their product, as well as a fair system of 
measuring starch content; while the Ethanol Company should be able to collect the complete 
amount of tapioca root harvested as agreed with the cooperatives. 
 
To demonstrate the intention of a long-term commitment, the Ethanol Company could offer 
an additional service within this cooperation in order to be seen not merely as another 
middle-man who pays slightly better, but who is also interested in the future and long-term 
benefit of the individual farmers directly.  
 

 43



As shown previously, the strongly fluctuating tapioca root supply prices in combination with a 
very slim profit margin pose the main threat to an uninterrupted feedstock supply. This is 
probably due to tapioca chips, which can be used instead of fresh root for any form of 
processing with only a very slight price-disadvantage.  
 
To give individual farmers direct profit access to chipping, could, thus, act as a stabilizer for 
tapioca prices in general and for the farmers’ income in particular. This direct access could 
take the form of an incentive fee/kg root throughput at the chippery. Chipping would therefore 
be the third measure in a first phase of cooperation that could start within one season. 

Graph 9: Modus operandi of cooperation, first phase 
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incentive/throughput 
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To implement the first phase, the study proposes to prepare a Memorandum of 
understanding between all parties concerned that describes 

• Short- and long-term intentions 
• Commitments being made regarding price, financial services, starch measuring 

methods and chippery construction 
• Goals and a related time-table for them to be achieved 
• Structural cooperation details with a system of financial services offered, incentive 

payments to farmers and product payments to cooperatives 
• Actions to be taken in case of non-fulfillment of agreement. This would concern cases 

of non-delivery or under-delivery of crops by the cooperatives and/or non-purchase or 
under-purchase of crop by the Ethanol Company. 



8.2 Implementation options for phase 1 
 

88..22..11  LLooaannss  aanndd  ccrreeddiittss    
To secure the regular supply of tapioca, there is a need for a long-term partnership and 
commitment between the tapioca farmers and the factory. Capitalizing the value chain from 
cultivation to the ethanol plant is part of addressing economic, social and environment 
issues. In coordination with the SME Bank a framework for assistance to improve 
capitalization of the cooperatives participating in this study has to be developed by all 
stakeholders. An example of such an agreement is given in the attachments.   
  

88..22..22  CChhiipp--ffaaccttoorryy::  AAddddiittiioonnaall  iinnccoommee  ggeenneerraattiioonn  //  vvaalluuee  cchhaaiinn  iinntteeggrraattiioonn 
Feedstock quality and logistics are important factors for the Ethanol-Company. The 
cooperatives could provide an area of land on a lease basis, described below on which the 
Ethanol-Company would construct one or more chip making facilities (under controlled 
conditions to ensure feedstock quality). The lease for the chip factory land would have to be 
for a minimum of 5 years at a mutually agreed annual leasing fee. 
 
Any fresh root surplus, i.e. fresh roots that are contracted for but do not go directly into the 
ethanol production process, would be delivered to the chip factory(s).  Farmers, who, through 
their cooperatives participate in the cooperation, will receive project membership cards. 
Thus, the amounts of tapioca delivered to the chippery can be considered as tapioca 
produced under the conditions of the Ethanol Company/Cooperatives contract.  
 
However, tapioca beyond the contract obligation of the farmers’ cooperatives can still be 
delivered to the chippery. Additionally, a thru-put fee of 0.03 Baht (rate under discussion) for 
every kg of Cassava which is processed at the chip making facility, whether from the agreed 
supply or from other sources will be paid to the farmer and the tapioca buying price to his 
cooperative in accordance with contract agreements. For tapioca delivered outside of the 
contract arrangements, additional conditions can be negotiated during phase 2 of the 
cooperation. 
 

88..22..33  IImmpprroovveedd  mmaarrkkeett  aacccceessss  
As the Ethanol Company will cooperate with at least four cooperatives and provide finances 
for them also in form of non-monetary capital like machinery or plants, its bargaining power 
to achieve best buy prices is considerable. Thus the input costs of the farmers can be 
reduced in addition to low-interest rate credit availability. 
 
Secondly, the Ethanol Company could also assist the cooperatives in selling their products. 
This is important if it comes to price stability, which is in the interest of all participants. For 
example, during times of feedstock surplus, ethanol-production could take roots off the 
market by increasing chip production and vice versa, during root feedstock scarcity the focus 
could be on using fewer roots but more chips instead. With a planned initial capacity of 
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1,000,000 tons/year, the cooperation would control at least 5% of the available tapioca at any 
given time.  
 
Thirdly, prices of tapioca could be adjusted to yearly inflation rates. This would further 
increase the price stability for farmers in real monetary – as opposed to statistical – terms. 
The added income could be sufficient to encourage investment into new technologies and 
management practices by reducing debt payment pressure. 
 

88..22..44  CCooooppeerraattiioonn  ssttrruuccttuurree,,  mmoonniittoorriinngg  aanndd  mmeeddiiaattiioonn  
The cooperation structure should be streamlined for efficiency and the least amount of 
administrative procedures. The following is suggested: 
 

A. Stakeholders 
• The participating cooperatives initiate a registered umbrella organization that 

represents all farmers and their cooperatives during 
o Negotiations with the Ethanol Company on tapioca root prices per kg and 

other base-conditions of phase 1 
o Negotiations with the Ethanol Company and the SME Bank 
o During drafting and signing contracts 

• The Ethanol Company consists of two independently operating units, which are 
o The ethanol production unit, and 
o The chipping factory(s) 

• A mediation and monitoring agent, who 
o Monitors root deliveries to the Ethanol Company 
o Monitors feedstock payments and incentive/thru-put fees to the umbrella 

organization, the cooperatives and farmers 
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Graph 10:  Complete cooperating structure  



B. Feedstock and financial flows 
Awaiting future detailed agreements between all stakeholders, there are up to 6 potential 
sources of feedstock delivery to either the ethanol plant or the chipperies, which are 

• The umbrella organization 
• Cooperatives 1 – 4 
• Individual farmers of the cooperatives 

Payments will thus be made from two sources, which are 
• The ethanol plant, and 
• The chipperies 

Awaiting detailed agreement, monitoring, however, has to consider additional sources of 
payment, which are 

• The umbrella organization to the cooperatives 
• The cooperatives to the farmers, and 
• The umbrella organization to the farmers. 

 
C. Role of the mediator 

The role of the mediator is a rather important one. He is required to be objective and labor for 
the continued cooperation of both parties. We therefore suggest linking his remuneration to 
that of the amount of feedstock processed by allowing him a thru-put fee. Thus, it would be to 
his own advantage to be fair to both parties and thoroughly check and supervise any 
established data-base documenting the transactions.  
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9. Concept of cooperation, Phase 2 
 
The second phase of the cooperation is based on the successful conclusion of phase 1, 
which should deliver the following output before extending the cooperation effort: 

• Tapioca root price structure in place 
• Fair and objective starch measuring method in use 
• Working financial services for the cooperatives and their farmers 
• Working chipperies ready to accept feedstock 
• A feedstock production output in line with plans and agreements 
• Monitoring and mediation structure in place 

 
Once these objectives are achieved, trust between the participating stakeholders ought to be 
sufficiently established to continue cooperation into the levels of technological and 
management cooperation. The Ethanol Company has established itself as a reliable service 
provider, while the cooperatives have proven to be a reliable source of supply.  
 
Phase 2 establishes the individual stakeholders of the cooperation as partners that can 
develop productivity and eco-efficiency together for mutual benefit.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cooperatives established as 
feedstock provider

Ethanol Company established as 
service provider

Financial 
services 

Chipperies (improved 
value chain integration) 

Reliable 
feedstock supply 

Monitoring and 
mediation 

Sustainable root 
price structure 

Fair and objective starch          measuring method in use 

• Stable export markets 
• Strengthened innovation potential 
• Cost efficient use of land 
• Reduced raw-material use 

• Increased output/rai 
• Extended planting cycle 
• Reduced harvesting costs 
• Reduced environmental impact 

Environmental technology 
Eco-efficiency training 

Product Marketing, e.g. a tapioca or ethanol standard 
label?  

Planting technology 

Crop-Cycle Management 

Financial debt re-structuring, advisory services

Harvesting technology 

Soil Maps 

Technological Input 

Phase 2 (starting after first or second year of cooperation) 
(Based on a joint technology and management board for cooperatives, farmers and the Ethanol Company)

Management Input 

Phase 1 (one – three years) 

Graph 12:  Cooperating structure: Phase one and two 
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9.1 Roles and responsibilities under step 2 
While under the first implementation step roles were rather divided into service provider for 
the Ethanol Company and ‘customer’ or recipient for the farmers and their cooperatives, this 
basic set-up should change over time during the second step implementation. 
 
As both parties increasingly evolve as mutual partners in their common interests, both have 
access to valuable data the other party can use to propose increased efficiency and 
effectiveness of the cooperation model. For example, to determine the exact optimum 
number of harvesting months per year is dependent on knowledge that is found with both 
cooperation partners. A blending of this knowledge, the creation of a knowledge pool, will 
greatly increase the potential of the cooperation to solve problems and innovate. 
 
In a joint technology and management board for cooperatives, farmers and the Ethanol 
Company the constantly created data can be exchanged and more detailed decisions on 
implementation can be made. The board would also be able to devise new concepts on how 
to reward standard minded production within the cooperation structure to create a positive 
incentive for environmentally friendly innovation and practices. 
 

9.2 Soil maps 
The total cost of soil inspection is 400 baht/sample. It can be divided into three steps, 
collecting soil samples (50 baht/sample), grinding and drying the samples (50 baht/sample), 
plus laboratory costs (300 baht/sample). One sample covers about 5 rai of land and between 
50 and 100 sites can receive attention in one day. Thus the creation of a soil map would cost 
the cooperatives: 

 

 Table 19: The total cost of soil inspection 

 Total cultivation area Soil map cost Total current tapioca cultivation Soil map cost 
C1 170,000 (rai) 13,600,000 (Bt) 136,920 (rai) 10,953,600 (Bt) 
C2          20,000   1,600,000                  10,000       800,000 
C3          72,395   5,791,600                  15,712    1,256,960 
C4        126,000 10,080,000                    6,300       504,000 

 
9.3 Planting (technology) trials 

Planting trials are a very efficient way to establish the yield of a new variety of tapioca in a 
given area. All cooperatives are willing to provide land to establish trial cultivations. The cost 
to establish such fields would be as follows: 
 
 Table 20: The cost to establish the yield of a new variety of tapioca in a given area 

Cooperative Rai provided Cost (Baht/rai) Total cost (Baht) 

C1   2 3,120   6,240 
C2 12 3,200 38,400 
C3 20 3,750 75,000 
C4 30 3,180 95,400 
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Equally important is the distance of the tapioca plants from each other in their soil beds, as 
well as the type of soil bed prepared. A considerable amount of water can, for example, be 
saved by slightly raising the plant-beds and creating small trenches between the individual 
beds. Other technologies to improve productivity during the planting process are already 
available, but will need trials with the individual cooperatives. 
 

9.4 Harvesting technology 
Besides the required hardware and equipment, some areas would have to be made suitable 
for tapioca cultivation in order to create an interconnected harvesting area as large as 
possible to justify the use of harvesters. Cost estimates will very much depend on data 
concerning soil quality currently not available to the study. 
 

9.5 Environmental technology and eco-efficient crop-cycle management 
The type of harvesters used makes an important contribution to the environmental conditions 
in the planting area. Current practice, for example in harvesting, is to carry valuable top-soil 
sticking to the harvested roots to the starch factories where they are removed by washing. 
The resulting sludge is a mix of water, soil and other organic material from the starch 
preparation process and then sold back to the farmers as natural soil enhancer or soft 
fertilizer.  
 
Newer harvesting technology can combine the process of harvesting and washing within the 
same unit, so that valuable soil and other useful organic materials are never removed from 
the fields. This kind of harvesting combined with an improved fertilizer management, will stop 
the soils from hardening to a point were they have to be loosened in order to allow for 
sufficient oxygenation. If the hardening of the soil can be stopped, it will save the 
cooperatives an expense of 6000 Baht/day/ per 15 rai of land.  
 
If all the cooperatives’ land used for tapioca cultivation has to be loosened once every ten 
years, all four cooperatives combined will have to carry a financial burden of 6,757,280 Baht 
per year only to correct for environmentally not appropriate technology and management. 
 
This is just one example for environmentally friendly technology. New and improved crop 
management practices regarding, for example planting, fertilizers (organic or chemical) 
pesticides (organic or chemical) are all part of an eco-efficient agriculture and any related 
standard. Any farmer that provides feedstock based on environmentally friendly methods 
should receive an additional incentive per kg/root. However, this practice would need the 
forming of a standard first in order to make economic sense and give the local product an 
advantage over competition. 
 

9.6 Tapioca or ethanol standard label 
With an increased use of ethanol and a considerable extension of the planting area, 
developed countries start questioning whether the practices that provide them with a 
renewable energy source are by themselves eco-efficient or not. The developing world asks 
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similar questions and just recently, in April 2007, Cuba publicly questioned the wisdom of 
extensive biofuel use. Cuba worries that the poor will have to produce feedstock for biofuel 
instead of food. 
 
In a similar development the Thai agricultural sub-sector of shrimp-farming now faces a 
serious export problem due to increasingly strict regulations in shrimp importing countries. 
The regulations come in form of eco-efficiency, environmental or ecological standards. Non-
compliance will make it more difficult to expand the sub-sector in line with previous forecasts.  
 
A development similar to the Thai shrimp sector is possible for tapioca. The early 
development of standards for tapioca cultivation, harvesting and processing is needed to 
allow for the sub-sector to grow unimpeded in the future and expand their export markets 
and opportunities. 
 

9.7 Debt-restructuring advisory services 
Advisory services on debt issues would be needed to keep the new loan options for 
participating cooperatives sustainable. Besides the immediate benefit of reduced costs for 
crop-cycles due to cheaper raw materials, there is an additional mid- and long-term impact 
through reducing the overall debt-burden of farmers. Monitoring, allowing farmers to be able 
to put this to an optimum use is crucial so that farmers do not borrow more from other 
sources due to the reduced costs of loans available within this cooperation concept model. 
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10. Benefits 
 

10.1 Benefits I: Economic dimension 
Capital and labor related Changes: Based on interviews with cooperatives and some 
individual farmers an immediate cost reduction was identified based on access through and 
support by the ethanol factory for the fields of capitalization, planting/harvesting technology 
and management/coordination. The detailed improvements suggested by the cooperatives 
are: 
 
  Table 21: The details of cost reduction in production process 

Detail Immediate cost reduction 

Preparation for 

planting 

• Interest rate reductions offered by co-op 

• Using more efficient fuel technology  

Planting 

• Lower interest rates for loans available to the cooperatives and their members 

• Improved cutting methods for the procreation of new varieties 

• Using more efficient fuel technology 

• Improved tapioca planting bed layout 

Maintenance 
• Lower interest rates for loans and short term loans 

• reducing fertilization costs 

Harvesting 

• interest rate reductions offered by the co-op 

• using appropriate technologies  which help reduce fuel costs 

• trying to find potential markets quickly for price comparison 

 
 
In terms of savings, 
these immediate options 
could potentially save 
the farmers the following 
amount of their total 
cost: 

Cultivation step / Cost (Baht/rai) C1 C2 C3 C4 

Preparation for planting 55 85 88 87 

Planting  412 211 265 211 

Maintenance  115 277 224 133 

Harvesting  179 183 195 174 

Total potential savings in Baht  761 756 772 605 

Total potential savings in %  24.40% 23.62% 20.58% 19.02% 

          Table 22: Possible cost reduction in Baht and % of overall cultivation costs/rai: 

 

 
                                                

Technology related changes: 
One change in planting technology that would have an immediate impact on 3 of the 4 
participating cooperatives is a change in tapioca variety to increase starch percentage and 
increase soil treatments.  
 
The impact would be minor for C4, as they already operate using mostly the CMR 35 variety 
and have a high base-cost for soil preparation. This results in a 5.0 tons/rai harvest, which is 
60% higher than the average 3.0 tons/rai achieved by the other cooperatives. The current 
average starch percentage is 24.8%. The tapioca variety CMR 35 can achieve up to 32%. In 
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the table below, the information is based on a calculation of 30.8% and an average harvest 
of 5 tons, which is achievable according to the cooperatives. 
 Table 23: Potential increase and cost increase for planting CMR 35 

Cooperatives 
Current average starch 

percentage 

Potential increase with 

CMR 35 (30.8%) 

Cost increase for planting 

CMR 35 

C1 23.50% + 7.30% 650 Baht 

C2 25.20% + 5.60% 725 Baht 

C3 26.22% + 4.58% 500 Baht 

C4 24.50% + 6.30% 450 Baht 

 
The reasons for the increase in cost are: 

1. An extension of the planting/harvesting cycles up to 9 months 
2. Increased costs in fertilizer and crop maintenance 
3. Higher investment cost for the CMR 35 variety 

 
The resulting economic changes are as follows: 
 
 
All numbers per rai C1 C2 C3 C4 

New income 
6,500 Baht = 

+ 80.55% 

6,500 Baht = 

+ 80.55% 

6,500 Baht = 

+ 30% 

6,500 Baht = 

+ 8.33% 

Investment cost 
3,770 Baht = 

+ 20.83% 

3,925 Baht = 

+ 22.65% 

4,250 Baht = 

+ 13.33% 

3,630 Baht = 

+ 14.15% 

Profit after CMR 35 2,730 Baht 2,575 Baht 2,250 Baht 2,870 Baht 

Profit before 4,80 Baht 400 Baht 1,250 Baht 2,820 Baht 

Change in Baht 
+ 2,250 Baht = 

+ 468,75% 

+ 2,175 Baht = 

+ 543,75% 

+ 1,000 Baht = 

+ 80% 

+50 Baht = 

+ 1.77% 

Table 24: Cost and profit analysis for planting CMR 35 

 
Another saving will almost certainly occur in the mid- and long-term in the areas of soil 
preparation. If the hardening of soil can be prevented due to appropriate technology and 
management the combined cost of 67,572,280 Baht can be saved over a period of 10 
years for all cooperatives. 
 

10.2 Benefits II: Social and development dimension 
The present structure of the agricultural sub-sector tapioca cultivation reveals a negative 
experience due to the debt-burden of farmers. This has resulted in communal systems that 
are very supportive of each other, but also highly depend on short-term gains for their 
products and activities.  
 
The instability and strong fluctuations of tapioca prices make any mid-term investment in 
tapioca, for example the preparation of new additional land areas for cultivation, very risky. 
The cooperatives can cover the risks to some extent by being for example loan underwriters. 
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However, this only helps in that in the end the farmer might loose his land to the cooperative 
instead of to the bank.  
 
In spite of the strong demand for tapioca nationally and internationally, the average farm 
income is now approximately 14% lower than 17 years ago, which in turn results in a slow 
but steady increase in debt/household. Thus, the tapioca boom has not developed the 
farmers’ competitiveness by reducing his overall debts, but increased his dependence on 
outside financing.  
 
What the farming communities seldom receive is a concerted effort to develop their 
investment and innovation options. By focusing on these options, the blending of corporate 
social responsibility ideas with traditional cultural concepts of responsibility can make a 
difference and translate the strong market demand for tapioca directly into competitive 
development options for farmers. 
 
The Ethanol Company shows a long-term commitment to labor for the mutual advantage of 
their relationship the cooperatives, plus the team they both represent together. The 
cooperation, therefore, goes beyond a mere strategic approach to guarantee feedstock, but 
includes mutual growth and development. The two-phase approach proposed by this 
concept model acknowledges this dual relationship. 
 
Phase 1: 

• It establishes the Ethanol Company as a service provider who is willing to work for 
cost-reduction of his clients, the cooperatives, so as to strengthen their 
competitiveness. 

• It establishes a cooperation that is fair and transparent in its business negotiations 
and transactions, which builds a sense of respect for each other; to encourage the 
cooperatives to honor their commitments over a longer period of time; the Ethanol 
Company to respect the cooperatives role as a reliable feedstock provider by 
honoring their price and incentive commitments. 

• Immediately works to the benefit of the farmers, as their debt-burden is reduced or at 
least eased and through incentive payments get increased access to the tapioca 
value chain. 

 
Phase 2: 

• Envisions a common and linked development of process options on the technological 
and managerial levels. 

• Establishes new development options for the farmers and their cooperatives that 
would increase their long-term competitiveness by reducing costs through structural 
changes of production. 

• Provides tools and guidance to acknowledge the farmers potential for innovation. 
• Builds standards of production together that look ahead to the future development of 

the market and benefit for both partners. 
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With improved, i.e. more reliable or predictable financial circumstances, personal 
development options of the farmers also improve. Education should be easier to afford. 
Training for the farmers or extended school attendance for their children will all – over time – 
improve the human resource base. This in turn is of direct benefit to the Ethanol Company, 
as it increases innovations and the economic development drive of communities. 
 
This is a well known positive social feedback loop that follows an improved knowledge and 
human resource infrastructure. However, this effect will only be seen in the long-run. Until 
then it is important that both partners stay within their win-win arrangement and start 
developing together in unison so as to be able to define and reach common goals. 
 

10.3 Benefits III: Environment 
The environment benefits from the cooperation structure due mostly to two factors, firstly 
improved technology, and secondly improved management practices. 
 
Planting, maintenance and harvesting technologies all contribute to the status quo of the 
environment. Inefficient planting practices will, for example, use unnecessary water and 
fertilizer resources. Maintenance of the planted fields decides on the amount of pesticides 
needed and the final starch yield per kg root and harvesting technologies. 
 
In the mid-term, new innovative technologies and management will improve 

o Fertilizer/pesticide input ratio needed per rai of tapioca cultivation 
o Improves soil conditions 
o Save water resources 
o Energy and transportation costs 
o Arrests at least to some degree soil erosion 
o Limits the amount of new land needed due to improved input/output ratio of 

starch per rai 
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11.  Strategy and Policy Recommendations 
 

11.1 Strategies and policies 
In the past, the main strategy on the farming level was to slightly curb the overall area 
allowed for tapioca cultivation leading to innovation improving the starch/weight ratio of the 
roots, instead of using up more land. While this policy might be effective towards motivating 
research and innovation, it is not enough to keep tapioca cultivation profitable for the farmers 
and thus provide a reliable supply.  
 
On the market level, minimum price guarantees for tapioca could slightly improve income for 
farmers, but not necessarily profits. Price guarantees also distort the market and can easily 
become a source of disrepute for the government due to questionable implementation 
practices by some individuals. 
 
On the value chain level, past policies have largely supported products and their value added 
de-linked from their feedstock supply, especially (native) starch, modified starches and high 
value added starch products and their potentials for export. Ethanol was long considered for 
use nationally and barred from export. 
 
The strategic approach towards developing the tapioca sub-sector might consider refocusing 
on the value chain under a perspective that begins with the farming level as the most 
important aspect of the industry, as it supplies the feedstock. Here, economic viability for the 
farmers and debt-restructuring has to be the foremost visions to stabilize the feedstock 
market. 
 
A. Increase innovation and investment opportunities for farmers 

• Prices are the most important determining factor for a farmer on whether to grow 
tapioca or not. Policies that link tapioca price development with national inflation rates 
would greatly encourage the farming sector to increase their long-term commitments 
and investments in growing tapioca. 

• Standards for Thai tapioca feedstock that anticipate calls for standard requirements 
currently developing in tapioca import countries would also help to stabilize demand 
and prices for Thai feedstock from an export point of view in the long run. 

• Support new farming technologies with regulations and incentives or subsidies. 
• Ease the debt-burden of farmers, by for example offering debt-restructuring for 

employed/practiced innovation or achieved increase in yield. In case of participation 
in such a programme, limit participants’ options for new additional credits outside of 
the programme. 

• Make debt-restructuring a focus of national policy in the agricultural sector, overall. 
 
B. Re-evaluate the tapioca value chain product regulations 

• Make export of tapioca chips more difficult and focus on starch and related products 
and ethanol for export. Instead of selling chips to China, who mostly use it for 

 56



consumable alcohol production, Thailand could create additional income by 
producing ethanol herself and by exporting the final product, rather than the 
feedstock. 

• Support sustainable cooperation options over contract farming by linking best 
cooperation practices with incentives and benefits on the value chain and its 
products. 

• Create standards for the different products along the value chain 
 
C. Link renewable energy with sustainability in agriculture 

• Production targets for ethanol should refer to the industry sub-sector and offer the 
sub-sector assistance in reaching the targets.  

• Targets should not refer to the introduction of gasohol 95 in a top-down manner, for 
example, ‘the phasing out of premium gasoline has to be achieved by…..’ This puts 
unnecessary pressure on the farmers to produce feedstock without an appropriate 
frame or structure of cooperation with the processing industry. The market should 
decide via demand and price on the pace of introduction for ethanol and bio-diesel 
based petrol, respectively.  

• Restrict, or at least outline the type of land that can be used to grow renewables in 
order to stop the sector from expanding into forests or other protected eco-systems. 

• Reward industries that comply with needs for innovation, environmental protection 
and sustainability demands to give them an advantage over their competitors who do 
not comply11. 

 
11.2 Linkages with other projects of TG-PEC 

By working as a pilot project the cooperation agreement that incorporates an extensive part 
of the tapioca value chain, linkages to other TG-PEC projects are not only feasible, but to the 
mutual benefit.  
 
Thus, the cooperation agreement has a strong potential for a Public Private Partnership 
(PPP) where the Ethanol Company invests in technology and TG-PEC projects provide data 
and expertise. The following areas of cooperation, either within or outside a PPP agreement 
would benefit the tapioca sub-sector as a whole: 
 

• Develop a standard and pilot for chip production (E3Agro) 
• Develop a standard and pilot for ethanol production (E3Agro) 
• Debt restructuring advisory services (SIFA) 
• Eco efficiency models for all aspects of tapioca crop-cycles (Component 2) 
• Management Information Services for Ethanol Production (MIS) 
• Tapioca and ethanol related market research (components 1&2) 

                                                 
11 As the term Polluter Pays Principle (PPP) is not very well received in Thailand and its abbreviation also easily confused with 
the Public Private Partnership (PPP), a new term might be introduced that stresses more the positive aspects of the idea, for 
example, Sustainability Incentive Principle or SIP. Sip in Thai means 10, so ten base-rules could be attached to the principle 
on how to promote sustainability for you to earn incentives, which would make it easy to remember for promotion purposes. 
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III. Data collection 
 

III.1 Implementation options for phase 1: An example for llooaannss  aanndd  ccrreeddiittss  aass  ccoouulldd  bbee  
pprroovviiddeedd  bbyy  tthhee  SSMMEE  BBaannkk::  

  
TThhee  llooaann  ffaacciilliittyy  iiss  ssuubbjjeecctt  ttoo  aapppprroovvaall  ffrroomm  SSMMEE  BBaannkk’’ss  CCrreeddiitt  CCoommmmiitttteeee,,  bbaasseedd  oonn  tthhee  
EEtthhaannooll--CCoommppaannyy’’ss  ccrreeddiittwwoorrtthhiinneessss..  LLooaannss  ccaann  oonnllyy  bbee  eexxtteennddeedd  ttoo  tthhee  ccooooppeerraattiivveess,,  wwhhiicchh  
wwiillll  ppaassss  tthhee  nneeww  ffiinnaanncciinngg  ooppttiioonn  oonn  ttoo  tthheeiirr  mmeemmbbeerrss  uunnddeerr  ccoonnttrroolllleedd  ccoonnddiittiioonnss  oorr  ppaayy  oouutt  
llooaannss  iinn  ggooooddss  nneeeeddeedd  dduurriinngg  tthhee  ccuullttiivvaattiioonn,,  lliikkee  sseeeeddss  aanndd  ffeerrttiilliizzeerr..  
  

  UUssee  ooff  ffuunnddss    
TThhee  pprroocceeeeddss  wwiillll  bbee  uusseedd  ttoo  ffiinnaannccee  ffuurrtthheerr  tthhee  wwoorrkkiinngg  ccaappiittaall  nneeeeddss  ttoo  tthhee  ffaarrmmeerrss,,  aass  
mmeemmbbeerr  ooff  aaggrriiccuullttuurraall  ccooooppeerraattiivveess  ttoo  iinnccrreeaassee  ccrroopp  yyiieelldd  aanndd  iinnccoommee..    
  
  Table 25: Cost breakdown of tapioca plantation 

CCoosstt  bbrreeaakkddoowwnn  ooff  ttaappiiooccaa  ppllaannttaattiioonn  TTHHBB//rraaii  ((AA))  
BBrreeeedd  sstteemm11)) 996600  
PPlloowwiinngg  aanndd  ssooiill  pprreeppaarraattiioonn  330000  
HHeerrbbiicciiddee  aanndd  mmeeddiicciinnee  440000  
WWaaggeess  ffoorr  ppllaannttiinngg  220000  
WWaaggeess  ffoorr  hhaarrvveessttiinngg  440000  
    
TToottaall  22,,226600  
  

  SSoouurrccee  ooff  rreevveennuuee::  ffrroomm  sseelllliinngg  ttaappiiooccaa  ttoo  eetthhaannooll  rreeffiinneerryy    
  Table 26: Selling tapioca to ethanol refinery 

SScceennaarriioo  
YYiieelldd  

((TToonn  //RRaaii))  
RReevveennuuee  

((BB::  TTHHBB//RRaaii22))  
GGrroossss  MMaarrggiinn  

((AA--BB))  

WWoorrssee  ccaassee  sscceennaarriioo  33  55,,440000  33,,114400  

MMoosstt  ––  lliikkeellyy  sscceennaarriioo  55  99,,000000  66,,774400  

OOppttiimmiissttiicc  ccaassee  
sscceennaarriioo  

1100  1155,,000000  1122,,774400  

    
  BBaassiicc  DDaattaa  aanndd  AAssssuummppttiioonn::  

22))  AAvveerraaggee  uussee  ooff  11,,220000  bbrreeeeddiinngg  sstteemm//rraaii  @@  ccoosstt  ooff  TTHHBB00..8800  eeaacchh  
33))  TThhee  EEtthhaannooll--CCoommppaannyy  wwiillll  ppuurrcchhaassee  ffrreesshh  ttaappiiooccaa  ffrroomm  ffaarrmmeerrss  aatt  aann  aaggrreeeedd  ppeerrcceennttaaggee  

aabboovvee  rreeffeerreennccee--pprriiccee  aatt  2288--3300  %%  ssttaarrcchh  ccoonntteenntt1122..    
44))  AAvveerraaggee  ffaarrmm  ssiizzee  ooff  ccoo  ––  oopp  mmeemmbbeerrss  iiss  bbeettwweeeenn  ≈≈

                                                

2255  ––  5500  rraaii  
55))  TThheerree  aarree  1100  aaggrriiccuullttuurraall  ccoo--ooppss  iinn  NNaakkoorrnnrraattcchhaassiimmaa  wwiitthh  aa  ttoottaall  nnuummbbeerr  ooff  mmeemmbbeerrss  

aarroouunndd  1100,,000000..  TThhee  ffaarrmmeerrss  pprreesseennttllyy  ggrrooww  ccoorrnn,,  ssuuggaarr--ccaannee,,  cchhiillii,,  ssooyybbeeaann,,  mmuunngg  
bbeeeenn,,  ttaappiiooccaa  aanndd  ffrruuiittss..  HHoowweevveerr,,  mmoosstt  ppllaannttaattiioonnss  wwoouulldd  lliikkee  ttoo  sswwiittcchh  ttoo  ttaappiiooccaa  
ccuullttiivvaattiioonn,,  bbuutt  tthheeyy  ddoo  nnoott  hhaavvee  ssuuffffiicciieenntt  wwoorrkkiinngg  ccaappiittaall..  TThhee  ffaarrmmeerrss  tthheerreeffoorree  aasskk  tthhee  

 
12 The percentage discussed in February 2007 is 5% and the reference-price is 1.50 Baht. But rates can change in accordance 
with any future agreement between all three parties involved: SMNE-Bank, the Ethanol-Company and the cooperatives 
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EEtthhaannooll--CCoommppaannyy  ttoo  hheellpp  ffiinnaanncciinngg  tthheeiirr  wwoorrkkiinngg  ccaappiittaall  nneeeeddss  ttoo  sseeccuurree  aa  ggoooodd  ttaappiiooccaa  
yyiieelldd  iinn  rreettuurrnn  ffoorr  aa  ssuussttaaiinneedd  ssuuppppllyy  ttoo  tthhee  EEtthhaannooll--CCoommppaannyy..  

66))  TThhee  rreeffiinneerryy  wwiillll  uuttiilliizzee  aatt  ≈≈7700%%  ooff  iinnssttaalllleedd  ccaappaacciittyy..  IItt  wwiillll  tthhuuss  rreeqquuiirree  11,,220000  ttoonnss  ooff  
ttaappiiooccaa//ddaayy  oorr  224400,,000000  ttoonnss  pp..aa..  ((55  ddaayyss//wweeeekk,,  4400  wweeeekkss//  yyeeaarrss))  dduurriinngg  tthhee  ffiirrsstt  ttwwoo  
yyeeaarrss  ooff  ooppeerraattiioonn  wwhhiicchh  wwiillll  ssttaarrtt  bbyy  JJuullyy  22000077..  

77))  IInniittiiaallllyy,,  wwee  ttaarrggeett  ttoo  sseerrvvee  wwoorrkkiinngg  ccaappiittaall  nneeeeddss  ooff  aarroouunndd  660000  ––  11,,000000  ffaarrmmeerrss  oorr  aatt  
lleeaasstt  ttoo  sseeccuurree  ssuuppppllyy  ooff  ttaappiiooccaa  ooff  224400,,000000  ttoonnss  pp..aa..    
aa..      660000  ffaarrmmeerrss  **  4400  rraaii  **  1100  ttoonnss//rraaii  
bb..      11,,000000  ffaarrmmeerrss  **  5500  rraaii  **  44..88  ttoonnss//rraaii    

88))  AAvveerraaggee  wwoorrkkiinngg  ccaappiittaall  nneeeeddss  ffoorr  eeaacchh  ffaarrmmeerrss  wwiillll  bbee  22,,226600  ((TTHHBB))**  4400  ((rraaii))  ==  TTHHBB  
9900,,440000  eeaacchh    

  
  RReeccoommmmeennddeedd  ffeeaattuurreess  aanndd  sstteeppss  ttoo  iinniittiiaattee  llooaann  pprroocceessssiinngg  

22))  LLooaann  FFaacciilliittyy::  CCrreeddiitt  ccoommmmiittmmeenntt  ooff  TTHHBB  110000  MMiilllliioonn  ttoo  tthhee  EEtthhaannooll--CCoommppaannyy    
33))  SSeeccuurriittyy::  CCoorrppoorraattee  gguuaarraanntteeee  ffrroomm  tthhee  EEtthhaannooll--CCoommppaannyy  wwiillll  bbee  aass  aa  sseeccuurriittyy  iinn  tthhee  

aammoouunntt  ooff  llooaann  ccoommmmiittmmeenntt    
44))  LLooaann  ddiissbbuurrsseemmeenntt    iiss  ssuuggggeesstteedd  iinn  ffoorrmm  ooff  rreevvoollvviinngg  PP//NN  aatt  mmaaxxiimmuumm  tteennoorr  ooff  99  mmoonntthhss  

((iinn  lliinnee  wwiitthh  tthhee  ccrroopp  ccyyccllee))  
55))  LLooaann  pprroocceeeeddss  ((TTHHBB22,,226600//rraaii))  wwiillll  bbee  sspplliitt  iinnttoo  ttwwoo  ppoorrttiioonnss::  

PPuurrcchhaassee  ooff  iinnppuutt  ((TTHHBB11,,666600//rraaii))::  TThhee  EEtthhaannooll--CCoommppaannyy  wwiillll  uussee  llooaann  ttoo  rreeppllaaccee  
ssuupppplliieerr’’ss  ccrreeddiitt  ((99  mmoonntthhss))  aanndd  tthhee  ccoommppaannyy  wwiillll  ppuurrcchhaassee  iinnppuutt  //ffeerrttiilliizzeerr  bbyy  iittsseellff  aanndd  iinn  
llaarrggee  qquuaannttiittiieess  oonn  bbeehhaallff  ooff  tthhee  ccoo--oopp  oorr  ffaarrmmeerrss  iinn  oorrddeerr  ttoo  lleevveerraaggee  aa  bbeetttteerr  bbaarrggaaiinniinngg  
ppoowweerr  wwiitthh  ssuupppplliieerrss..  TThhee  EEtthhaannooll--CCoommppaannyy  wwiillll  aalllloott  iinnppuutt  ttoo  ccoo--oopp  aanndd  ffaarrmmeerrss  
rreessppeeccttiivveellyy..    WWaaggeess  ((ttoottaalliinngg  TTHHBB660000//rraaii))::  TThhee  EEtthhaannooll--CCoommppaannyy  wwiillll  ttrraannssffeerr  tthhiiss  
ppoorrttiioonn  ooff  tthhee  llooaann  ttoo  tthhee  ccooooppeerraattiivveess  hheellppiinngg  ttoo  aarrrraannggee  hhiirriinngg  llaabboorr  ddiirreeccttllyy..  TThhiiss  
ssttrruuccttuurree  wwiillll  eennssuurree  aann  eeffffiicciieenntt  aanndd  pprrooffeessssiioonnaall  uussee  ooff  tthhee  pprroovviiddeedd  ccaappiittaall  

66))  CCoonnddiittiioonn  aanndd  ddooccuummeennttaattiioonn  ffoorr  ddiissbbuurrsseemmeenntt  wwiillll  iinncclluuddee::  
••  NNaammee  lliisstt  ooff  ffaarrmmeerrss,,  tthhaatt  wwiillll  aacctt  aass  ttaappiiooccaa  ssuupppplliieerr  oonnccee  tthhaatt  tthhee  EEtthhaannooll--CCoommppaannyy  hhaass  

ffiinnaanncceedd  tthhee  ccuullttiivvaattiioonn  
••  AArreeaa  ooff  ttaappiiooccaa  ccuullttiivvaattiioonn  ((llooccaattiioonn  aanndd  aammoouunntt  ooff  rraaii))  BBootthh  ddooccuummeennttss  hhaavvee  ttoo    bbee  ccoo--

ssiiggnneedd  bbyy  tthhee  ccooooppeerraattiivveess  
77))  CCrroopp  MMoonniittoorriinngg  RReeppoorrtt::  IInn  lliiaaiissoonn  wwiitthh  tthhee  ccooooppeerraattiivveess  tthhee  EEtthhaannooll--CCoommppaannyy  wwiillll  ssuubbmmiitt  

aa  ccrroopp  mmoonniittoorriinngg  rreeppoorrtt  ttoo  tthhee  SSMMEE  BBaannkk  oonn  aa  qquuaarrtteerrllyy  bbaassiiss  ii..ee..,,  aatt  lleeaasstt  22--33  ttiimmeess  
wwiitthhiinn  aa  ttaappiiooccaa  ccrroopp--ccyyccllee  

LLooaann  PPaayymmeenntt::  tthhee  EEtthhaannooll--CCoommppaannyy  wwiillll  nneett--ooffff  tthhee  llooaann  aammoouunntt  ffrroomm  tthhee  pprroocceeeeddss  ooff  tthhee  
ffaarrmmeerrss’’  ttaappiiooccaa  ssaalleess,,  ttrraacckkeedd  bbyy  aalllloottmmeenntt  ooff  rraaww  mmaatteerriiaall  aanndd  mmaann--  hhoouurr  ooff  llaabboorr    --  
ddooccuummeennttss  hhaavvee  ttoo  bbee  ssiiggnneedd  bbyy  ffaarrmmeerrss  aanndd  ccoo--oopp  rreessppeeccttiivveellyy      
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III.2 Background Information of cooperatives  
 
Tapioca cultivation 

Cooperatives Number of 
members 

Cultivated areas 
(Rai) 

Amounts of 
Product  

(Ton/Rai/Year) 
C1 4,530 136,920 410,760 
C2 400 10,000 30,000 
C3 374 15,712 78,560 
C4 1,200 6,300 31,500 

Total 550,820 
Table 27: Tapioca cultivation members/rai/amount 
 
The major agricultural activities that farmers engage in are similar  
for each cooperative.   
 

1. Filed crop cultivation :  Tapioca ,corn , sugar cane  
2. Orchards  :  Mangoes, custard apple  
3. Cattle raising  :  Beef cattle, dairy cows  

 
Information about members of the cooperatives 
 
1. Cooperative 1  

Information on corn crops 
 1. The number of members who grow corn 4,500   persons 

  2. Total cultivated area is about  6,000  Rais 
  3.  Approximate cultivation costs   2,958 baht / Rai 

• Land rental costs  600 baht 
• Rough plowing (number 3) 150      baht 
• Rough plowing (number 7) 130      baht 
• Planted seed costs   285 baht 
• Seed sowing costs  150 baht 
• Crop care for tapioca  

regeneration    100 baht 
• Fertilizer ( 16-16-8 formula ) 555 baht 
• Corn harvesting (by hand) 300 baht 
• Milling costs + Labor costs 350 baht 
• Cost of transportation  
      by truck    120 baht 

4. Approximate amount of product  
    obtained       900 – 1,000 kg. / Rai 
5. Selling price    6.70 bath / kg. 
 

Membership    
1. Admission fee    100 baht / person 
2. Cost of shares 10 baht each,  
    5 shares for each person    50   baht 

 
2. Cooperative 2   
 Information on corn crops  
  1. Total area of cultivation   300 – 400    Rais 
  2. Approximate cultivation costs   2,800 baht / Rai    

• 3-5 kg. of corn seed (150 baht / kg.)  
for cultivation   525  baht 

• Plowing cost   250  bath /Rai 
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• Seed dropping costs  150  baht / day 
• Fertilizer costs   600  baht  
• Harvesting costs  1,200  baht / Rai 
 

  3. Approximate obtained product  700 -800 kg. / Rai 
  4. Selling price    6  bath / kg. 
 
  Membership   

Admission fee       50  baht / person 
 
 
3. Cooperative 3  
 Information on corn crops 
  1. Approximate cultivation costs   2,200 baht / Rai 
  2. Approximate amount of   

    product obtained                          700 -800 kg. / Rai 
  3. Selling price    6 – 6.25 bath / kg. 
  4. The approximate duration of  
                            cultivation       120 days 
   

 
Membership   

1. Admission fee               50  baht / person  
2. Cost of share  10 baht each, 20 shares for one Person 
 
 

4. Cooperative 4  
 Information on corn crops 
  1. Total cultivated area is over  5,000  Rais 
  2. Approximate cultivation costs   2,700 - 2,800 baht / Rai 
  3. Approximate amount of  
          product obtained    800 – 1,200  kg. / Rai 
  4. Selling price    4.50-4.60  bath / kg. 
 

Membership  
1. Admission fee   50 baht / person  

   2. Document costs    20 baht 
   3. Initial funeral payment costs 500 baht / person 
       (First 500 baht is for 10 funerals – 50 baht for each funeral. If there 
are more funerals, the members will have to pay 50 baht for each funeral.) 
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